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PANEL B CONSULTANTS JOINT VENTURE

ESKOM HOLDINGS LIMITED

KUSILE POWER STATION

ASH DUMP No.1

DETAIL DESIGN REPORT 5452-90-011 REV 5

DECEMBER 2010
1 INTRODUCTION

The Panel B Consultants Joint Venture (PBCJV) has been appointed by ESKOM
Enterprises under PO 4500 243 653 (TO # 31) to carry out civil design for the water
licensing aspects of the Kusile coal-fired power station located near Witbank in the
Mpumalanga province. PBCJV is working in close liaison with ESKOM and their
appointed design partners, Black and Veatch (B&V)

This report details the detail design of the No.1 Ash Dump terrace layer works and
associated facilities (foundation drainage, lining system, clean and dirty stormwater
facilities, dirty water storage dams, access roads, and general terraces). It is
currently decided that ash will be disposed for 5 years in dry form in co-disposal with
gypsum from the station process (80:20 ash gypsum at approximately 15% moisture
content). Thereafter the No.1 Ash Dump will receive gypsum only for the balance of
power station design life, to 60 years (i.e. for a further 55 years). A second ash
dump, to receive ash only for 55 years, will be developed on another site at a later
stage.

The ash/gypsum in the first five years will be placed onto the dump using load and
haul equipment. The ash/gypsum will be placed in low height paddocks, until full
design height is achieved. A similar load/haul operation will apply for the gypsum
only disposal over the remaining 55 years.

The construction of the ash dump facilities will be undertaken in phases. Phase 1 will
include the footprint development for the first five years of deposition, together with all
clean and dirty water management facilities designed to accommodate the ultimate
development of the overall dump.

Detail Design Report 5452-90-011 Rev 5 1 December 2010
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1.1

1.2

1.3

Background

Eskom is the principal supplier of electricity in South Africa. In order to meet the
growing need for electricity, and in support of the growth and development strategy of
national government, Eskom has embarked on an expansion programme to develop
new power stations. Part of this expansion program includes the building of a number
of coal-fired power stations. A proposed new 4,800 MW coal-fired power station
(Kusile Power Station) near Kendal Power Station is one of the coal-fired power
stations to be built. An extremely tight design and construction program is in place to
achieve a first fire on coal date for the first boiler unit of July 2013. The project has
been given National priority status. A preliminary version of this report (report 5492-
90-011 Rev 1) was submitted in January 2009 with the Integrated Water Licence
Application (IWULA) to the Department of Water Affairs (DWA). This final detail
design report provides full detail of the ash dump final design, but has not deviated
from the concept designs presented in the preliminary report.

General

The No.1 Ash Dump is located to the West of the main Kusile Power Station complex,
as shown on the B&V Block Plan in Appendix 1.

The power station commissioning is currently scheduled as follows:

Date of first fire on coal: Unit 1: 1 July 2013
Date of first fire on coal: Unit 6: 1 November 2016

The ash dump will be constructed and commissioned in time to receive ash on 1 July
2013. Construction is scheduled to commence in August 2011.

Scope

The station ash dump, approximately 2500 m by 1000 m in plan extent (250 ha), is
formed on sloping hill-top ground to the West of the station coal stockpile and its
associated natural stream and stream diversion. The general location is shown on
the Kusile site layout drawing in 1.2 above.

The following general drawings are presented in Appendix 1:

Detail Design Report 5452-90-011 Rev 5 2 December 2010
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2.1

Block Plan

Ash Dump General Arrangement drawing K30300098/06-201

Typical Ash Dump Cross-section drawing K30300098/06-207 Rev P1

A list of all other drawings included in this report, together with a full schedule of
all drawings associated with the Ash Dump, are included at the front of Appendix
1. The general arrangement drawings presented show the ultimate overall
development of the dump. Accompanying detail drawings are for Phase 1 of the
development only.

Clean and dirty water run-off from the ash dump terrace will be managed separately
according to the DWA “Best Practice” series of publications.

The ash dump terrace layer works design is to address all relevant South African
regulatory requirements, in particular:

The National Water Act, No 36 of 1998

Government Notice No.704, Regulations on use of water for mining and related
activities aimed at the protection of water resources, in terms of the National
Water Act (Act 36 of 1998)

SANS 1200: Standardised Specifications for Civil Engineering Construction
DWAF Minimum Requirements for Waste Disposal by Landfill (Second edition,
1998)

DESIGN PARAMETERS

General

The following basic parameters apply to the detail design of the no.1 Ash Dump:

Ash and gypsum tonnages for disposal are as scheduled in Appendix 2

Co-disposal Ash/gypsum for the 1% 5yrs: Storage Volume = 32.287 x
10°m®

Gypsum disposal for the next 55 yrs: Storage Volume = 49.788 x 10° m®
Total disposal for 60 yrs: Storage Volume = 82.075 x 10° m®
Top elevation of dump: 1540.00 m

Dump height: Varies 33to 51 m

The dump will be developed to full height starting at the North end of the site,
during the first 5 years of operation, and will progressively move forward at full
height towards the south.

Detail Design Report 5452-90-011 Rev 5 3 December 2010



PANEL B CONSULTANTS JOINT VENTURE

J The 5 year footprint will be developed to full height in two sections of coverage,
the first over 3 years, the second over 2 years.

J All dump side slopes are at 1V to 5H. The advancing front face will also be
benched to have an effective slope of 1V to 5H.

. Ash/gypsum co-disposal and gypsum disposal will be disposed by a load/haul
operation in successive paddock of suggested size 200m by 200m, developed
in 2mlifts, built to full height of the dump as quickly as possible. In this way dust
suppression and irrigation water would be minimized and haul-truck distances
reduced.

0 The alternating paddock development approach will take approximately 5 years,
in two sub-phases, to develop ash dump to full height along the full 5 year
footprint face. Thereafter the entire ash dump face will develop progressively
towards the south.

0 Dust suppression of the top dump area will be controlled by a 100 mm
permeable blanket layer of gravel, followed by top soiling and grassing.

0 Storage volume / dump size derived for the first 5 years assumes that the six
boiler units are commissioned, one every 8 months over 4 years, plus a further
year at full production.

0 Active area of the dump will be equivalent to the advancing face plus a 50 m
section extending behind the advancing face of the dump.

. Rehabilitation establishment will take 3 years, developed progressively as each
section of the dump is finalised. Irrigation will be provided for 1 year behind the
active dump site. Thereafter no irrigation will be applied.

. All stormwater runoff collected from the active face, the active deposition zone
and the active rehabilitation zone will be discharged to the dirty water system.

J Assumed tonnages per boiler unit for the ash dump volume calculations are:

- Ash: 150 t/hr *0.9 load factor and 0.9 availability factor = 121.5 t/hr *
factor of safety 1.1= 135 t/hr

- FGD: 19.33 t/hr* 0.9 load factor and 0.9 availability factor = 15.66
t/hr*factor of safety 1.1 =17.4 t/hr

o The top dump surface at nominal elevation 1540.00 m will be graded to the
short sides from the dump centreline at 1V to 200H to facilitate stormwater
runoff.

o The dump footprint will be provided with a double HDPE liner system with
leakage detection. (Note: The DWA “Minimum Standards” document requires a
3-layer lining system for a class Hh disposal site. As the Kusile dump is a dry
dump, DWA have agreed to relax the requirement to a 2-layer liner (2*2 mm
HDPE).

Detail Design Report 5452-90-011 Rev 5 4 December 2010
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J The liner system will have a drainage layer above it to intercept any seepage
through the dumped materials. Seepage will be discharged to the dirty water
system.

L A groundwater drainage system will be provided under the liner system in areas
where the natural water table is shallow. Collected groundwater will be
discharged to the clean water system.

. A system of concrete lined dirty water culverts and pipes will channel the dirty
stormwater runoff from the active part of the dump and from the area in the
process of rehabilitation to the Ash Dump Dirty Water Dam.

o External Clean Water Diversion Drains
- The 1:100 yr / 24 hr clean stormwater runoff will be kept separate from the

dirty water runoff from the dump site.

- Runoff from fully rehabilitated areas will be managed as clean water and
discharged to the streams on either side of dump after passing through a
series of retention/settling dams located around the ash dump perimeter.

- The runoff from the incremental cleanwater catchments outside of the
active footprint, flowing towards the active dump will be intercepted with
temporary cut-off drains. These drains will divert the flow around the ash
dump footprint, into the clean water system after passing through
retention/settling dams.

o Ash Dump Dirty Water Dam (ADDD)

- Government Notice Regulation 704 specifies that a dirty water system
may not spill into a clean water system more than once in 50 years, and
that 800 mm freeboard be provided.

- The ADDD will be designed to ultimately store the 1:50 yr / 8 day storm
runoff from the active dump surface area and the 3 year rehabilitation
zone at any time. To allow emptying and cleaning access one at a time

- The ADDD storage is accommodated in two equal size compartments

- A silt settling sub-compartment is provided at the dirty water inlet zone of
each main compartment

- Dust control and irrigation water will also be stored in the ADDD. The
operating storage volume will be equivalent to 72 hours of dust control
and irrigation water flow. The volume is based on the maximum pumping
rate of 25 I/s for a period of 72 hours.

- The ADDD will be operated at or below the irrigation water storage level,
at the start of each wet season, thereby providing the capacity above this
to store the 1:50 yr / 8 day storm runoff.

- Dust control and irrigation water will be sourced primarily from
accumulated stormwater in the ADDD, supplemented as necessary from
the Station Holding / Recycle Dam.

Detail Design Report 5452-90-011 Rev 5 5 December 2010



PANEL B CONSULTANTS JOINT VENTURE

2.2

3.1

3.1.1

3.1.2

- Excess stormwater accumulated in the ADDD will be transferred by
gravity to the Station Dirty Dams for re-use in the station system.

Ash and Gypsum Production

Based on the design parameters in 2 above, a detailed Ash and Gypsum production
schedule has been developed. This is presented in Appendix 2.
The production of first ash from boiler unit 1 is schedule for 1 July 2013.

ASH/GYPSUM CLASSIFICATION

Classification of Ash and Gypsum

The specialist report “Classification and Environmental Evaluation of Kusile Power
Station Ash and Gypsum in Terms of the Minimum Requirements: November 2008”
is presented in Appendix 5.

The report concludes and classifies the ash and gypsum products as follows:

Ash

Using ARLP test (which is the appropriate, acceptable test for ash disposal), no
element is leached above its acceptable risk limit and, therefore, the ash formally
classifies as non-hazardous. As the ash is produced in large amounts ie 16700
t/day at full production, it can however still have a significant impact on the
environment as it can increase salinity of water resources (specifically because the
water table on the ash dump site is high). A dirty water and seepage management
system is therefore required for disposal.

A GLB" site will be required.

Gypsum

The Gypsum is predominantly calcium sulphate dehydrate but it contains a number of
minor elements, i.e. A1, 0,254%; Mg, 0.22%, P, 0.428%; plus of a number of trace
elements (<0.10%), i.e. Fe, F, K, etc. The FGD Gypsum sample leached only fluoride
at a concentration above it acceptable risk limit using both the TCLP and the ARLP
tests. Fluoride is a moderate hazard according to the Minimum Requirements and,
therefore, the gypsum formally classifies as a moderate hazard waste. A class Hh
landfill will be required.

Detail Design Report 5452-90-011 Rev 5 6 December 2010



PANEL B CONSULTANTS JOINT VENTURE

3.1.3

3.2

3.2.1

3.2.2

Ash/FGD Gypsum (6:1) Mixture

The Ash/ Gypsum (6:1) mixture leaches Mn, Pb and P concentrations above their
acceptable risk limits using TCLP solution number 1. Because Mn and Pb are
classified as high hazard species, the mixture classifies as high hazard waste.
However, the mixture leaches only F at a concentration above its acceptable risk limit
using the ARLP. As F classifies as a moderate hazard species, the mixture
classifies as moderate hazard waste. The origin of the fluoride is mainly the
gypsum and, therefore, the hazard rating of the ash is increased by mixing with
gypsum. Co-disposal of the ash and gypsum will require a class HhLB" site.

DWAF Minimum Requirements for Waste Disposal by Landfill

Ref1)

The DWAF classification system "¢ is summarised as follows:

Classification System

G = General Waste B" = No significant leachate produced
H = Hazardous Waste B* = Significant leachate produced
H:h = Hazard Rating 3 + 4

H:H = Hazard Rating 1 — 4 all waste types

L = Large Landfill

M = Medium Landfill

S = Small Landfill

Typical classifications may thus be:

GLB* or HhLB* or HHLB"*
GLB HhLB" HHLB

Climatic Water Balance (CWB)

CWBis definedasB=R-E

B = Climatic water balance in mm of water

R = Rainfall in mm of water

E = Evaporation from soil surface in mm of water

If B is positive for more than one year in five for the years for which data is available,

e The site is classified B+

Detail Design Report 5452-90-011 Rev 5 7 December 2010
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3.23

3.24

4.1

4.2

e There should be significant leachate generation

In the case of the Kusile ash disposal site, this is classified as B* (water
excess).

Hazard Ratings

Hazard Rating 1: Extremely hazardous
Hazard Rating 2: High hazard

Hazard Rating 3: Moderate hazard
Hazard Rating 4: Low hazard

Kusile Classification

a) Kusile Climatic Water Balance (CWB). The CWB assessment and rainfall data
for Kusile is presented in Appendix 6 hereto.

b) Overall Classification. The Kusile Ash Dump classifies as follows, according to
the DWAF Minimum Requirements document:

Ash only disposed : GLB*
Gypsum only : H:hLB*
Ash/Gypsum co-disposal : H:hLB*

ASH DUMP NO.1 DESIGN

Design Parameters

Design assumptions and parameters are set out in Section 2 hereto.

Ash Dump Deposition Modelling

Three dimensional volumetric models have been developed for the storage of
ash/gypsum in the first five years of co-disposal, and for gypsum only for the
remaining 55 years of the power station life.

Detail Design Report 5452-90-011 Rev 5 8 December 2010
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4.3

4.3.1

4.3.2

The modelling incorporates the build-up of ash/gypsum production tonnages as the
boiler units are brought on line at eight month intervals, per the schedule in Appendix
2.

Some of the modelling outputs are presented in Appendix 4 as used for stormwater
run-off and irrigation assessments.

The volumetric modelling output is summarised as follows:

. Co-disposal Ash/gypsum for the 1% 5yrs:  Storage Volume = 32.287 x 10° m®

e Gypsum disposal for the next 55 yrs: Storage Volume = 49.788 x 10° m®
. Total disposal for 60 yrs: Storage Volume = 82.075 x 10° m®
J Top elevation of dump: 1540.00 m

o Dump height: Varies 33to 51 m

Ash Dump Terrace Layer Works Description

Topography

The Ash Dump is located to the West of the main power station terrace, on sloping
ground on a spur/hill crest between two stream courses. The dump will have a
footprint size of approximately 2500 m by 1000 m (250 ha). The maximum ground
slope of ash dump footprint on the hill side has been limited to 1v to 15 h to ensure
overall stability. The topography is more fully described in referencel, presented in
Section 7 hereto.

Basic Terrace Layer Works

In accordance with the ash/gypsum HhLB classification Ref!"), the site layer works will
be as follows:

The grass land site will be prepared as follows:

. Basic stripping and removal of vegetation.

o Topsoil will be removed and stockpiled for rehabilitation use. Topsoil depth is
expected to be approximately 200 mm.

J The surface will be harrowed, raked to remove excess size stones and
compacted to 95% Standard Proctor to receive the liner.

. Minor cut and fill adjustments to the terrace are required along the perimeter to
ensure that clean stormwater runoff from the dump can pass over the concrete
dirty water channel after rehabilitation has taken place.

Detail Design Report 5452-90-011 Rev 5 9 December 2010
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4.4.

J In the pan area located on high ground that is covered by the ash dump
footprint, the following actions are specified:

o The pan will be drained of standing water by means of a gravity trench
excavated through the lip of the pan, into the central pan area

o A capillary break/drainage layer incorporating a porous dump rock layer
and a herring-bone type system of agricultural drains will be provided to
intercept ground water and to relieve any excess pore pressures developed
as the ash is stacked. (see dwgs K30300098/06-208 and -209 in Appendix
1.

. Similarly, a herringbone drainage system will be provided under the liner
system in areas of the main dump footprint where the groundwater table is
within 2 m of the natural ground level. (see dwg K30300098/06-211 in
Appendix 1). These drains will be treated as clean drains and will discharge
to the ash dump perimeter clean drain system.

0 A double liner system with leak detection facilities to satisfy the requirements of
the DWAF Minimum Requirements (see Section 4.4 below) will be placed over
the entire 5 year dump footprint, (and later over the entire footprint). The liner
system will include provision for accommodation of tensile stresses on the liner
caused during ash/gypsum placement operations. The capillary break under
drain system and the liner system will be installed in stages as the footprint
extends over time.

0 Details of the liner system are presented on drawings K30300098/06-220, -221

and -224 in Appendix 1.

Ash Dump Liner Details

To prevent contamination to the underlying soil, the Ash Dump is required to be fully
lined (see Section 3 above). The Ash Dump will be provided with a double liner,
incorporating a leakage detection system, in accordance with the DWA document
“Minimum Requirements for Waste Disposal by Landfill (1998)”, as modified by
agreement with DWA (see sub-report and correspondence in Appendix 3).

The sub-grade earthworks will entail removal of vegetation and topsoil to an

approximate depth of 200 mm and preparation of a smooth surface, free from large or

loose angular particles and vegetative matter, compacted to 95% Standard Proctor.

The liner layer system will then be as follows, as depicted on drawings

K30300098/06-220, 221 and -224 in Appendix 1:

o A grade A8 Geo-textile (or similar non-woven needled punched geo-fabric) will
be placed on the finished grade as a protective measure for the lower HDPE
liner.

Detail Design Report 5452-90-011 Rev 5 10 December 2010
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4.5

J A continuous 2.0 mm double-textured HDPE geo-membrane liner will be placed
as the secondary (lower) liner.

L A second grade A8 geofabric will be placed over the lower HDPE sheet to
provide protection from the drainage layer sand.

. A leakage detection layer comprising 100 mm clean river sand, screened to
minus 3 mm, will be laid onto the geofabric, to facilitate leakage drainage to the
leakage detection pipes reporting to the perimeter dirty water drain, should the
primary liner have minor deficiencies.

J In area around the ash dump perimeter, where the ground slope steepens, a
35 mm or 50 mm high perforated, textured geocell retaining web (Neoweb or
equal approved) will be imbedded in the sand layer to prevent migration of the
sand down the slope.

L A 2.0 mm double textured HDPE geomembrane liner will be installed over the
sand drainage layer as the primary (top) liner.

. Finally, an A8 grade geofabric will be laid over the top HDPE sheet to provide
protection from the next gravel drainage layer.

. The liner system will then be covered with a 300 mm later of selected G5
gravel, to provide drainage for the stacked ash and gypsum. This layer will be
provided with a herring-bone drainage collection system of agricultural drains,
reporting to the dirty water drain.

. Drawing K30300098/06-221 in Appendix 1 provides a schematic illustration of
the liner system.

Dirty Water Drainage System: General

Dirty water run-off from the ash dump has been calculated using the 1:50 year / 24
hour storm hydrology applied to the calculated maximum exposed dirty areas as the
dump develops over time. Details of the calculations are presented in Section 4.7.3

and in Appendix 4.

A dirty stormwater collection drain comprising rectangular concrete canal with
removable precast concrete lids will be provided around the perimeter of the ash dam
footprint as this is extended across the site during the various stages of development.
The first phase of construction will provide for the first five years of ash/gypsum
deposition. The concrete dirty stormwater channels, which also receive drainage
from the leakage detection drains in 4.2 above will report to the dedicated ash dump
dirty water storage dam (ADDD) via a system of dirty water drain pipes. Details of the
dirty drains and pipes are provided on drawings K303000098/06-230 and -232 in

Appendix 1.

Detail Design Report 5452-90-011 Rev 5 11 December 2010
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4.6

The ADDD is separated into two operating compartments to allow cleaning. The dam
will be fully lined with a double HDPE liner incorporating a leakage detection system.
Access is provided to the concrete lined depressed operating storage compartment
for silt removal. Stored dirty water will primarily be used for dust control and irrigation
on the ash dump. Excess stored dirty water will be transferred to the Station Dirty
Dams for re-use in the process.

The perimeter dirty water drainage canal comprises a rectangular concrete channel
with pre-cast concrete lids. During the ash deposition stage when the ash is
exposed, stormwater run-off will be collected into the open drain. Once rehabilitation
of the exposed ash surfaces has been achieved by topsoiling and grassing, the dirty
drain will be covered using the precast concrete lids, thereby allowing clean
stormwater to flow over the covered drain, into the clean water drainage system.

The double HDPE liner on the ash dump footprint will be anchored to the upstream
side of the dirty drain, with leakage outlet pipes from the leakage detection system
discharging into the concrete dirty water drain at intervals.

Details of the concrete drain and the HDPE connection system are shown on the
drawing K30300098/06-221 in Appendix 1.

The stormwater hydrology applying to the dirty water drains is presented in Section
4.7.3 hereto.

Clean Water Drainage System: General

Cleanwater run-off from the ash dump has been calculated using the 1:100 yr / 24
hour storm hydrology applied to the calculated maximum exposed clean areas as the
dump develops over time. Details of the calculations are presented in Section 4.7.3

and in Appendix 4.

A system of temporary clean water drains will be developed outside the 5 year
footprint to intercept and lead clean stormwater from undeveloped zones of the site,
away from the ash dump footprint as the footprint extends with time over the site.
The drains will discharge to silt retention dams before outlet to stream. Drawings
K30300098/06-320 to -327 in Appendix 1 show details

A series of clean water channels will also be provided around the perimeter of the ash
dump, outside the concrete dirty water channel, to receive clean stormwater run-off
from rehabilitated surfaces of the ash dump. These drains discharge through culverts
under the perimeter access road, into a collector drain and then to a series of silt
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4.7

4.71

retention dams, before final discharge to stream. Drawings of the clean water
channels are presented in Appendix 1.(K303000098/06-303 and -304 refer)

All clean stormwater will be discharged after silt settlement to the existing streams to
the East (stream diversion canal) and West of the ash dump.

The trapezoidal clean water drains are developed in short sections of variable depth,
to maintain a 1:200 gradient on the steep perimeter slopes of the ash dump footprint
thereby controlling the flow regime. The drains discharge through culverts under the
perimeter access road, to a further trapezoidal collector drain outside the perimeter
access road and then to a series of stormwater retention/silt dams located at intervals
around the ash dump perimeter. These dams have perforated outlets which will allow
discharge of intercepted stormwater to stream after primary silt settling has taken
place.

The collector drain outside the perimeter access road together with the silt retention
dams will be constructed as a first priority, to serve as construction phase stormwater

and erosion control facilities.

Drawings K30300098/06-303 and -304 in Appendix 1 show details of the ash dump
clean water system.

The stormwater hydrology applying to the clean water drains is presented in Section
4.7.3 hereto.

Ash Dump Dirty Water Dam (ADDD)

General

General Arrangement drawings for the ADDD are presented in Appendix 1 (drawings
K30300098/06-280 to -288 refer).

The derivation of storage capacity of the Ash Dump Dirty Water Dam (ADDD) is
dependent on the maximum exposed area of un-rehabilitated ash that will apply
during the deposition process, for derivation of dirty water run-off volumes.

Exposed areas have been calculated for Phase 1 of ash/gypsum deposition in the
first 5 years of operation, which will involve progressive covering of the 5-year lined
footprint.
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4.7.2

4.7.3

The maximum exposed area for dirty water runoff derivation, occurs in the 4™ year of
deposition. Thereafter the dirty water catchment area decrease to a fairly constant
area, during the gypsum deposition phase. During Phase 2, an additional 150 m of
liner will be placed beyond the toe of the active face, every 5 years. This 150 m of
liner corresponds with approximately 5 years of gypsum deposition. A cut-off berm
will be developed in front of the extended liner to divert any upstream clean water run-
off from entering the ash dump. This diverted water will be returned to the streams on
the East and West sides of the ash dump.

The ADDD will be inter-connected to the Station Dirty Dam (SDD) by a supply line,
allowing excess accumulated stormwater to be transferred from the ADDD to the
SDD. The SDD is in turn connected by a pumping main to the station Holding and
Recycle Dam (HRD) which in turn supplies water to the power station process. The
HRD is also connected to ADDD by a gravity supply line. During drier periods of the
year, irrigation and dust suppression water can be transferred to the ADDD from the
HRD to supplement the operation (Refer to attached schematic K5406/018 Rev 5 in

Appendix 1).
Ash Dump Dirty Dam (ADDD) Philosophy
The ADDD storage capacity derivation is set out in Section 4.7.3c following.

An 800 mm of dry freeboard has been provided above the full supply
capacity/spillway level.

It is expected that during a severe storm event such as the 1:50 yr / 24 hr storm, all
the station holding dams on site will be at capacity. During this event, raw water
make-up supply to the Raw Water Reservoir (RWR) will be shutdown. Water from
the HRD will supplement the plant. The transfer pipeline, linking the SDD and HRD,
has a capacity to empty the SDD in 7 days. During the 7 days, water can be
transferred by gravity from the ADDD to the SDD. This indicates that the station has
the capacity to draw down all the reservoirs during and after a major storm event.
The seven day buffer storage capacity at the ADDD is derived from this rationale.

At times when there is insufficient stored stormwater in the ADDD, the storage can be
supplemented by a pipeline from the station Holding/Recycle Dam (in turn supplied
from the SDD).

Ash Dump Flood Hydrology

a) Hydrology and Assumptions
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o Rainfall data from station 0514618W at Wilge River

] Station Mean Annual Precipitation (MAP) = 655 mm

J Rainfall generally occurs between October and March. The 98 yrs of
recorded data was analysed to determine the average weekly rainfall for
these months.

o Maximum dust suppression and irrigation surface area = 854 191 m? (5-
year co-disposal case).

L Calculated dust/irrigation water volume pumped per day = 854.19 m®%day.
This is based on 1 mm of water per day over the derived dust suppression
and irrigation areas.

o Minimum storage required at the start of each month = 2 562.57 m®
equivalent to 72 hrs of dust suppression and irrigation water.

. Maximum Installed Pump Capacity at ADDD = 25I/s. This equates to a
72 hr capacity of 6480 m®. The operational demand storage for the ADDD
will be set at 6480 m®. Based on the actually maximum 72 hr demand,
there is therefore a Factor of Safety of 2.52 on the operational storage.

J Maximum Dirty Catchment Area (5-year co-disposal case) = 1 100 000 m?
(a catchment area of 1 603 743 mZ.is encountered during year 6. Area only
occurs for a short period during year 6, therefore not considered in design).

o Coefficient of Discharge = 0.504 assumed for exposed Ash Dump. The
runoff coefficient is based on surface slopes, permeability and vegetation.

Catchment description - Rural area (%)

Surface slopes Permeability Vegetation

Lakes and pans 0 Very permeable 0 Thick bush & forests 0
Flat area 15 Permeable 55 Light bush & cultivated land 0
Hilly 80 Semi-permeable 45 Grasslands 10
Steep areas 5 Impermeable 0 Bare 90

L Stormwater runoff calculated using Rational Method (suitable for small catchment
areas).

L Time of Concentration assumes overland flow down the active face and then
defined channel flow along the edge of ash dump.

L Design Storm for the ADDD is the 1:50 yr / 24hr storm event. Design rainfall is
122 mm.

J Longest flowpath is the longest distance that water would follow from the furthest
point in the catchment to the ADDD. This was divided into the three sections;
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down
canal.

the active face, along the front edge of the active face and then along the

The flowrate (m%/s) is calculated according to the following equation:

=Runoff Coefficient (-)
Rainfall Intensity (mm/hr)
Catchment Area (km?)

b) Stormwater Run-off

Clean Water Perimeter Drains

The ash dump has been divided into a series of individual catchments,
each contributing to an individual clean water canal, as defined by the
topography along the canal routes.

In order to maintain sub-critical flow conditions on the canals and to avoid
large concrete drop structures, the catchment was divided into smaller sub-
catchments, each served by an individual length of trapezoidal drain. This
reduced the canal sizes. Each individual length of canal has its gradient
restricted to a 1:200 maximum slope.

The run-off generated from the sub-catchments will flow into separate
lengths of canal, running along the perimeter of the ash dump.

Typical clean water sub-catchments are also presented in Appendix 4.

The run-off is based on a rehabilitated run-off co-efficient of 0.436.

The total 1:100 yr / 24hr clean water run-off from the fully rehabilitated zone
of the dump, will increase with time.

The clean water drains running around the ash dump will be unlined
trapezoidal canals with a 1.00 m base width, 1V: 3H side slopes.

The clean water drain system is shown on drawings K30300098/06-303
and -304 in Appendix 1.

Each section of drain will pass through 750 x 750 concrete box culverts,
running under the perimeter access road, flowing into retention / settling
dams. Each retention dam will store the volume of the 1:100/24hr. Storm
arising from the part catchment delivering to that dam. The dams will be
provided with a perforated outlet tower so that the dams will drain by gravity
over a short period of time and will thus generally be empty. Each retention
dam is also provided with emergency spillways designed to carry the
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1:100/24hr. Peak flow. The stilled clean run-off will then flow back into the
natural streams surrounding the ash dump.

- Details of the silt retention dams are presented in drawings K30300098/06-
320 to -327 in Appendix 1.

Dirty Water Perimeter Drains

- The dirty water catchment of the ash dump comprises of the active
dumping face, a 50 m section behind the active face, the 1-year irrigation
zone and a further 2 year rehabilitation zone (based on co-disposal
tonnages and rate of ash dump development).

- The run-off is based on a rehabilitated run-off co-efficient of 0.504.

- The 5 year ash dump footprint is developed in two phases; 1A and 1B.
Phase 1A comprises the 1% three years of deposition, while Phase 1B
consists of years 4 and 5. The phased development of the Ash dump is
illustrated in Appendix 4.

- In an attempt to minimise the dirty catchment areas, a berm will be
constructed along the top edge of ash dump at the end of Phase 1A.

- The berm will separate the two phases, allowing Phase 1A to be fully
rehabilitated after 6 years of deposition.

- The establishing surface area is still considered dirty water catchment, if it
encloses both irrigation and dust suppression areas. The runoff from the
irrigation and dust suppressions areas will flow over the establishing area
into the dirty water perimeter drains. The berm along the edge of Phase 1A
will avoid this and will reduce the rehabilitation period of phase 1A.

- Phase 1B will be fully rehabilitated after 8 years of deposition.

- The catchment areas during disposal are shown in Table 4.1 below.

Table 4.1 : Dirty Water Catchments during Disposal

Years | Dust Suppression Area | Irrigation Area | Total Area

km? km? km?
1 0.500 0.028 0.528
2 0.464 0.098 0.562
3 0.294 0.102 0.574
4 0.680 0.175 1.131
5 0.504 0.116 1.532
6 0.131 0.190 1.554
7 0.098 0.114 1.579
8 0.127 0.115 1.604
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The dirty water catchment area was divided into sub-catchments in an
attempt to minimise the total runoff. Separate canals will collect runoff from
Phase 1A and 1B.

Phase 2 comprises the remaining 55 years of deposition. This catchment
area will be divided into east and west sections, each with a separate
canal.

The calculated dirty runoff flow rates are summarised in

Table 4.2 below.

Table 4.2: Peak dirty runoff Flowrates
Catchment Area Flowpath Time Of_ Precipitation Intensity Runoft Flowrate
Concentration (mm) C

km® km hrs mm mm/hr - m°/s

Phase 1A 0.5105 1.7316 1.0212 122.0000 | 119.472 | 0.504 8.545
Phase 1B 0.7753 1.9489 1.1235 122.0000 | 108.591 | 0.504 11.796

Phase 2 East | 0.1618 | 0.6889 0.4864 122.0000 | 250.842 | 0.504 5.687

Phase 2 West | 0.2560 | 0.8749 0.5787 122.0000 | 210.804 | 0.504 7.562

The dirty water drains will ultimately flow into the ADDD via a series of dirty
water pipes.

The rectangular concrete canals collecting runoff from Phases 1A and B
will have a controlled gradient of 1:200 to maintain tranquil flow and will be
2.5 m wide with a flow depth of 2.0 m. The canal depths will vary from 2.2
to 2.7 m deep. The canals collecting from Phase 2 will be 2.5 m wide with
a flow depth of 1.8 m and canal depths varying from 2.0 m to 2.5 m.

Details of the dirty water drainage system are shown on drawings
K80300098/06-230 and -232 in Appendix 1.

c) Ash Dump Stormwater Storage Volume in the ADDD

A graph has been produced to illustrate the ash disposal volume at the ash
dump after specific disposal times. The graph is presented in Appendix 4.
The stormwater storage capacity for the ADDD is 204 000 m® and
corresponds with the 1:50 yr / 8 day storm event falling on the maximum
dirty catchment area.

d) Dust Control & Irrigation Storage (Operating Storage)

Additional storage in the ADDD is provided for 72 hours of water for dust
control and irrigation over the active disposal area and the rehabilitation
establishment zone.
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- During the Ash - Gypsum co-disposal phase, the dust control area
comprises the advancing face and a 50 m section behind the face. The
irrigation zone is located behind the dust control area and extends for a
length equivalent to 1 year of disposal.

- During the Gypsum disposal phase, the dust control area comprises the
advancing face and a 25 m section behind the face. The irrigation zone is
located behind the dust control area and extends for 50 m.

- The dust control and irrigation storage volumes are based on 1 mm/day of
equivalent rainfall. (1 mm/day is equivalent to 0.5*the average annual daily
rainfall at Kusile Site).

- The dust control and irrigation volumes during disposal are shown in Table
4.3 below.

Table 4.3: Dust Control and Irrigation Volumes

Years Dust S:fep;ession Irrigation Area Daily Volume 72 hr Volume

- km® km? m°>/day m°®

1 0.500 0.028 527.865 1583.595
2 0.464 0.098 562.196 1686.589
3 0.294 0.102 395.403 1186.210
4 0.680 0.175 854.191 2562.573
5 0.504 0.116 620.522 1861.565
6 0.131 0.190 320.956 962.867
7 0.098 0.114 212.206 636.619
8 0.127 0.115 241.379 724.138

- The maximum 72 hr dust suppression and irrigation volume is
approximately 2562 m®. The maximum pumping capacity from the ADDD is
25l/s.

- Based on the maximum pumping capacity, the operating storage was set at
6480 m®, which is equivalent to 72 hrs of pumping at 25/s.

- Appendix 4 includes system descriptions for the Dust Suppression and
Irrigation Water, and Make-up Water.

e) ADDD Storage Volume

- The ADDD storage volume is sufficient to store the dirty water run-off for
1:50 yr / 8 day storm event, and for 72 hours of dust control and irrigation.
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- The required ADDD storage capacity is 210480 m® as shown in Table 4.4
below.

Table 4.4: ADDD Storage Volumes
Stormwater Volume | Dust and Irrigation Volume Total Required Volume
m3 m3 m3

204 000 6480 210480

- The ADDD has a design total storage capacity of 227410 m®, made up as
follows:

o Operating storage in depressed sumps in each compartment of the
dam, for the irrigation and dust control operations of 11,560m? total.
This includes an allowance for silt accumulation

o Stormwater storage of 215850 m°® split between the two
compartments.

o The two stormwater storage compartments are each provided with a
silt trap sub-compartment at the dirty water inlet zone of each main
compartment. This sub-compartment has the same depressed floor
level as the operating storage zone, to allow accumulation of settled
silt. The sub-compartments are separated from the operating storage
zone and the stormwater storage zone by low height perforated walls.

- The ADDD will be a double compartment storage structure located to the
north of the ash dump.

- The ADDD will be approximately 600 m long and 90 m wide with a
maximum depth of 4.8 m.

- Ash Dump Dirty Dam drawings are presented on drawings K30300098/06-
280 to 288 in Appendix 1.

4.7.4 Water Mass Balance

Water Mass Balance diagrams for Kusile Power Station, including the Ash Dump and
Ash Dump Dirty Dam, are presented in Appendix 7 for the following cases:

- No rainfall case

- Annual average rainfall case

- 1-day, 50 year event
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4.8

4.8.1

Site Geotechnical Investigation

Introduction

The geotechnical information supplied by Partridge Maud and Associates, report
reference number 1-6/07 entitled Project Bravo - Report on Geotechnical
Investigations Undertaken for the Ash Dump by Partridge Maud and Associates
(PMA), June 2008%¢"" has relevance and gives the overall geotechnical conditions of
the plant site.

The Local Geology from the Golder Associates Hydrogeological report is presented in
Appendix 1a, together with an interpretation of the ground water depth profile,
extracted from the test pit logs.

The following text is extracted from the PMA report conclusion:

i) We do not envisage any major soil problems in the areas of the site underlain
by the Dwyka tillite and Rayton shale. Shale bedrock occurs at shallow depth
(less than three metres) in the latter area, while the residual tillite under the
Ash Dump is characterized by relatively high consistency and shear strength
at an average depth of about two metres, and perhaps double that locally.
The mechanical properties of the tillite are, in addition, well known on the
basis of a large number of tests carried out on both the Power Station and Ash
Dump sites. This will facilitate design of the relevant parts of the dump.

ii) The problematical material from a founding point of view is the clayey residual
diabase. This is a material of low strength, low density and high void ratio,
which is susceptible to the occurrence of shear failures and significant
settlements at relatively low imposed pressures. These problems should be
carefully considered by the designers of the Ash Dump. Once again, a
significant body of test data, from various parts of the total site, is available to
underpin design decisions.

iii) A major concern, at least during the wet 2007/2008 summer season, was the
extent to which shallow and rapid water seepage was encountered in the test
pits. In many cases it proved too dangerous to descend the pits to their full
depth because of the collapse of their sides under the high prevailing
hydrostatic pressures. This problem was not confined to low-lying areas:
some of the most rapid seepage occurred near the crest of the ridge on which
the Ash Dump will be sited. It is clear, therefore, that comprehensive
underdrainage will have to be provided to ensure that pore water pressures
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4.8.2

4.9

dissipate sufficiently rapidly not to prejudice the stability of the dump as it is
raised. The combined flow from the drains will be substantial, and this needs
to be taken into account when planning both the treatment (where this is
needed) and the disposal of this water.

Drawings K 30300098/06-202 to -205 attached in Appendix 1 show the location and
logs of the test pits excavated on the ash dump.

Soil types vary across the site, but the area has shallow topsoils with quartzitic stones
and weathered shales or organic clay/silts. The topsoils are predominantly underlain
by tillite and diabase, with shallow bedrock within the tillite to about 3 to 4 m depth
and the deeper weathering in the diabase to depths to bedrock of about 5 m, with
occasional areas in excess of 5 m.

Groundwater Conditions

Strong groundwater seepage was noted at relatively shallow depth in some of the test
holes excavated by Partridge Maud and Associates!” and by Knight Piésold. Hydro-
geological studies undertaken by Knight Piésold indicate the presence of both a deep
and a shallow water table in the area of the Ash Dump. The ground water contour
drawing in Appendix 1 shows the interpreted zones of the ash dump site that have
shallow ground water table depths.

Ash Dump Stability

A detail Stability analysis report has been prepared for the ash dump. (reference in
Section 7).

After feasibility appraisal of alternative ash stacking or placement methods for the 5-
year duration when ash and gypsum will be placed at high rates onto the no.1 ash
dump footprint (ie before the no.2 final ash dump is developed), it was concluded that
the ash/gypsum co-disposal in the first 5 years on Ash Dump No.1 would be
undertaken using conventional load and haul operations. The ash/gypsum will be
placed into successive paddocks of suggested size 200m by 200m,placed in 2 m lifts.
This enables good management and control over the side and front faces of the
dump, which will all be maintained at a 1v to 5h slope.

The paddock method will also avoid the development of excess pore pressures in the
foundation materials as the ash is stacked, which would apply in conventional
stacking processes where the ash front face is advanced from the full final height of
the dump onto the underlying foundation.
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4.10

The ash/gypsum stacking operations will ultimately result in high stacked fills over the
underlying liner system. The friction interfaces between the ash/gypsum and the liner
and between the liner and the natural foundation are thus critical to the dump stability.

The ash dump footprint is located on high ground between two stream courses
(convex surface as shown on the typical cross-sections on K30300098/06-207 in
Appendix 1). The perimeter of the ash dump footprint has been defined by
restricting it to ground slopes that are not in excess of 1v to 15h, in order to ensure
acceptable stability factors of safety for the dump.

In-situ samples have been taken from the in-situ foundation materials (November
2008) for laboratory tri-axial testing to supplement the sampling and testing
undertaken and presented in ref ().

Ash/gypsum and soil friction interface properties with HDPE and the
HDPE/sand/HDPE leakage detection sandwich layer have also been investigated by
laboratory shear box testing.

The testing will be followed by rigorous slope stability assessments to determine the
maximum allowable ash stacking height and dump bench heights/ overall effective

dump slopes for maintenance of a safe stability regime during operation.

The detail stability analysis for the ash dump and the liner system is presented in a
separate report as referenced in Section 7 hereto.

Seepage Analysis

The ash/gypsum will be dry—disposed at approximately 15% moisture content.
However, the climatic water balance is assessed to be positive and irrigation for dust
control also adds water to the ash dump system. The entire footprint is provided with
a double HDPE liner system as defined in Section 3.6 hereto. A preliminary seepage
assessment has been undertaken, using very early and incomplete hydrological data
(Ref 7). The preliminary seepage analysis for the ash/gypsum dump, with an HDPE
liner, shows a potential total footprint seepage varying from 69,6 to 72,9m%d in the
period 5 to 50 years of operation.
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5

5.1

5.2

CONSTRUCTION

Method

The construction of the Ash Dump layer works is presented in the following separate
work method statement reports:

J WMS 5452-90-011.1: Ash Dump Layer Works, Work Method Statement

L WMS 5452-90-011.2: Ash Dump Wetland Pan Area

L WMS 5452-90-011.3: Ash Dump Dirty Dam

In order to comply with Environmental and Water Licence requirements for protection
of the water in the adjacent stream beds, silt and erosion control facilities in the form
of interception trenches and silt retention dams will be constructed as a first priority
before the main works are commenced.

Details of the construction phase works are presented on drawings K30300098/06-
215 and -216 in Appendix 1.

Specifications

All work will be undertaken in accordance with the drawings and the provisions of the
SANS 1200 series of documents and Eskom Technical Specification P23A —
Combustion Waste Terrace.

OPERATION

After study of alternative deposition systems and life cycle cost comparisons, it was
decided to place the ash/gypsum onto the ash dump for the first 5 years of power
station operation by a load and haul operation. Ash and gypsum will be delivered by
conveyor to a radial stacker near the ash dump, for subsequent loading, hauling and
placement into paddocks of suggested size 200m by 200m, developed in 2m lifts,
spread initially over the ash dump 5-year half-footprint, to full design height on the ash
dump, and then similarly over the second half of the footprint.

The power station comprises six boiler units and these will be commissioned one
every eight months, commencing 1 July 2013. The full power station ash/gypsum
output will thus only be effective in the 4th year of operation.

In years 6 to 60 of operation, gypsum only will be placed at significantly reduced
tonnages onto the ash dump by the same, but much smaller, load and haul operation.
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A second dump, to receive ash only is planned to be developed later on another site,
still to be selected.

The ash/gypsum load and haul deposition system will enable the ash dump operators
to place the ash/gypsum in such a manner as to be free draining in shape, with
minimisation of any depression that will collect and retain stormwater run-off.

Temporary artificial channels will be deployed on the exposed ash surfaces to lead
stormwater down the faces to the dirty water collection dams in a controlled manner
thereby preventing erosion.

Irrigation of the exposed ash surfaces will take place to achieve dust control. Irrigation
water volumes will be restricted as far as possible to limit any seepage potential
arising from the irrigation waters.

Exposed ash surfaces will be finally shaped at 1:5 on the side slopes and at 1:200 on
the top surfaces and rehabilitated as soon as practically possible by placement of
selected topsoil and vegetation cover. These areas will be irrigated to promote and
sustain the vegetation.

Spillages at ash transfer houses will be contained and removed in an effective
manner.

Dirty stormwater run-off from the radial stacker terrace adjacent to the ash dump will
be contained by perimeter ditches, and transferred to the ADDD.
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APPENDIX 1

DRAWING SCHEDULES

DRAWINGS



KUSILE POWER STATION
ASH DUMP SITE No. 1
DRAWING SCHEDULE

[ [ DwgNo. Title
Ash Dump No. 1 - General
200 Ash Dump No. 1 - Concept Plan
201 Ash Dump No. 1 - General Arrangement Plan
202 Ash Dump No. 1 - Geotechnical Plan
203 Ash Dump No. 1 - Geotechnical Logs - Sheet 1 of 3
204 Ash Dump No. 1 - Geotechnical Logs - Sheet 2 of 3
205 Ash Dump No. 1 - Geotechnical Logs - Sheet 3 of 3
206 Ash Dump No. 1 - Phase 1 General Arrangement & Setting Out Coordinates
207 Ash Dump No. 1 - Typical Overall Sections
Earthworks - Ash Dump No. 1 & Ancillary Structures
Phase 1 Drawings
208 Wetland / Pan Drainage Plan and Details
209 Wetland / Pan Drainage - DN110 Kabelflex Longitudinal Section
210 Footprint Site Preparation - Phase 1
211 Footprint Site Preparation - Phase 1 Details
213 Terracing of Radial Stacker - G. A. and Typical Sections
215 Ash Dump Dirty Dam - Construction Phase Storm Water Management GA and Details
216 Ash Dump No. 1 - Construction Phase Storm Water Management GA and Details
217 Workshop Terrace - General Arrangement & Typical Sections
218 Pump Station Terrace - General Arrangement & Typical Sections
219 Ash Dump No. 1 - Storm Water Diversion Channels - Typical Sections & Details
Civil Works - HDPE Liner
Phase 1 Drawings
220 HDPE Liner General Arrangement, Phase 1
221 Sections and Details, Phase 1
224 Drainage Above HDPE Liner - General Arrangement & Details, Phase 1
Civil Works - Stormwater Manag Sy
Dirty Water Drains
230 Dirty Water Management - General Arrangement
231 Dirty Water Management - Phase 1 General Arrangement
Phase 1 Drawings
232 Dirty Water Drains - Concrete Details
233 Dirty Water Drains - Typical Reinforcing
234 Dirty Water Drains - Bending Schedule
235 Dirty Water Drains - Plan and Profile, Sheet 1
236 Dirty Water Drains - Plan and Profile, Sheet 2
237 Dirty Water Drains - Plan and Profile, Sheet 3
238 Dirty Water Drains - Plan and Profile, Sheet 4
Dirty Water Pipes
Phase 1 Drawings
250 Dirty Water Pipes - Plan and Profile, Sheet 1
251 Dirty Water Pipes - Plan and Profile, Sheet 2
252 Dirty Water Pipes - Plan and Profile, Sheet 3
253 Dirty Water Pipes - Radial Stacker Drop Inlet Details
254 Dirty Water Pipes - Plan and Profile, Sheet 4
256 Dirty Water Pipes - Typical Sections and Details
Junction Boxes & Manhol
Phase 1 Drawings
260 Junction Box No. 1, 2 & 4 - Sections and Details
261 Junction Box No. 1 - Reinforcing
263 Junction Box No. 2 - Reinforcing
264 Junction Box No. 3 - Sections and Details
265 Junction Box No. 3 - Reinforcing
267 Junction Box No. 4 - Reinforcing
268 Junction Box No. 5 - Sections and Details
269 Junction Box No. 5 - Reinforcing
271 Junction Box Bending Schedule
380 Manhole No. 1 - Details, G.A., Sections and Reinforcing
381 Manhole No. 2 - Details, G.A., Sections and Reinforcing
382 Manhole No. 3 - Details, G.A., Sections and Reinforcing
383 Manhole No. 4 - Details, G.A., Sections and Reinforcing
384 Manhole No. 5 - Details, G.A., Sections and Reinforcing
385 Manhole No. 6 - Details, G.A., Sections and Reinforcing
386 Manhole No. 7 - Details, G.A., Sections and Reinforcing
387 Manhole No. 8 - Details, G.A., Sections and Reinforcing
388 Manhole No. 9 - Details, G.A., Sections and Reinforcing
389 Manhole No. 10 - Details, G.A., Sections and Reinforcing
390 Manhole No. 11 - Details, G.A., Sections and Reinforcing
391 Manhole No. 12 - Details, G.A., Sections and Reinforcing
392 Manhole No. 13 - Details, G.A., Sections and Reinforcing
393 Manhole No. 14 - Details, G.. ections and Reinforcing
394 Manhole No. 15 - Details, G.A., Sections and Reinforcing
395 Manhole No. 16 - Details, G.A., Sections and Reinforcing
396 Manhole No. 17 - Details, G.A., Sections and Reinforcing
397 Manhole No. 18 - Details, G.A., Sections and Reinforcing
398 Manhole No. 19 - Details, G.. ections and Reinforcing
399 Manhole No. 20 - Details, G.A., Sections and Reinforcing




Ash Dump Dirty Dam

280 ADDD - General Arrangement and Setting Out Coordinates
281 ADDD - Sections and Details - Sheet 1 of 2
282 ADDD - Sections and Details - Sheet 2 of 2
283 ADDD - Compartment No. 1 Inlet General Arrangement
284 ADDD - Compartment No. 1 Outlet General Arrangement
285 ADDD - Spillway No.1 - GA & Typical Details
286 ADDD - Spillway No.2 - GA & Typical Details
287 ADDD - Energy Dissipator No. 1 - GA & Details
288 ADDD - Leakage Detection Sump - GA & Details
289 ADDD - Compartment No. 2 Inlet General Arrangement
290 ADDD - Compartment No. 2 Outlet General Arrangement
292 ADDD - Energy Dissipators No. 1 and 2 Reinforcing
293 ADDD - Spillway No. 1 & 2 Concrete Reinforcing Details
294 ADDD - Leakage Detection Sump Reinforcing Details
295 ADDD - Basin Division Walls, Compartment No. 1
296 ADDD - Basin Division Walls, Compartment No. 2
297 ADDD - Compartment No. 1 Floor Slab Layout
298 ADDD - Compartment No. 2 Floor Slab Layout
404 ADDD - Energy Dissipator No. 2 - GA & Details

Clean Water Drains
300 Clean Water Management - General Arrangement

Phase 1 Drawings

301 Clean Water Management - Phase 1 General Arrangement
303 Clean Water Drains, Sheet 1 of 6
304 Clean Water Drains, Sheet 2 of 6
310 Clean Water Drains - Culvert Cross-Sections
311 Clean Water Drains - Wing walls / Apron slabs - Sections and Details, Sheet 1 of 2
312 Clean Water Drains - Wing walls / Apron slabs - Sections and Details, Sheet 2 of 2
313 Clean Water Drains - Wing walls / Apron slabs Reinforcing Details

Clean Water Sediment Control Dams

Phase 1 Drawings

Bulk Material Storage Areas - General Arrangement and Setting Out Coordinates

321 Clean Water Sediment Control Dam E1

322 Clean Water Sediment Control Dam E2

323 Clean Water Sediment Control Dam W1

324 Clean Water Sediment Control Dam W2

325 Clean Water Sediment Control Dam W3

326 Clean Water Sediment Control Dam W4

327 Clean Water Sediment Control Dam W5

328 Clean Water Collection Channels - Long-Sections, West Channels
329 Clean Water Collection Channels - Long-Sections, East Channels

Ash Dump No. 1 - Access Roads

Perimeter Access Road

Perimeter Access Road - General Arrangement

Phase 1 Drawings

342 Perimeter Access Road - Profile, Sheet 1 of 7
343 Perimeter Access Road - Profile, Sheet 2 of 7
344 Perimeter Access Road - Profile, Sheet 3 of 7
349 Perimeter Access Road - Access to Ash Dump
Access Road 3 (From Kusile Access Road to Radial Stacker - Includes Workshop and Pumphouse
370 Access Road 3 - General Arrangement and Setting Out Coordinates
371 Access Road 3 - Plan and Profile

372

Access Road 3 - Cross-Sections and Details




KUSILE POWER STATION

ASH DUMP No. 1
SCHEDULE OF DRAWINGS INCLUDED IN DESIGN REPORT 5452-90-011 Rev4

| Dwg No. | Rev No. | Title

Ash Dump No. 1 - General

201 1 Ash Dump No. 1 - General Arrangement Plan
202 2 Ash Dump No. 1 - Geotechnical Plan
203 1 Ash Dump No.1- Geotechnical Logs Sheet 1of 3
204 1 Ash Dump No.1- Geotechnical Logs Sheet 20of 3
205 2 Ash Dump No.1- Geotechnical Logs Sheet 3of 3
206 2 Ash Dump No. 1 - Phase 1 General Arrangement & Setting Out Coordinates
207 P Ash Dump No. 1 - Typical Overall Dump Sections
Earthworks - Ash Dump No. 1 & Ancillary Structures
208 2 Wetland / Pan Drainage Plan and Details
209 2 Wetland / Pan Drainage - DN110 Kabelflex Longitudinal Section
210 2 Footprint Site Preparation - Phase 1
211 2 Footprint Site Preparation - Phase 1 Details
213 2 Terracing of Radial Stacker - General Arrangement Plan
215 1 Ash Dump Dirty Dam - Construction Phase Storm Water Management GA and Details
216 1 Ash Dump No. 1 - Construction Phase Storm Water Management GA and Details
217 2 Workshop Terrace - General Arrangement & Typical Sections
218 2 Pump Station Terrace - General Arrangement & Typical Sections
Civil Works - HDPE Liner
220 2 HDPE Liner General Arrangement, Phase 1
221 2 Sections and Details, Phase 1
224 1 Drainage Above HDPE Liner - General Arrangement & Details, Phase 1

Civil Works - Stormwater Management System

Dirty Water Drains

231 1 Dirty Water Management - Phase 1 General Arrangement

232 2 Dirty Water Drains - Concrete Details
Ash Dump Dirty Dam
280 2 ADDD - General Arrangement and Setting Out Coordinates
281 2 ADDD - Sections and Details - Sheet 1 of 2
282 2 ADDD - Sections and Details - Sheet 2 of 2
283 2 ADDD - Inlet System - GA & Details
284 2 ADDD - Outlet System - GA & Details
285 2 ADDD - Spillway No.1 - GA & Details
286 2 ADDD - Spillway No.2 - GA & Details
287 2 ADDD - Energy Dissipator - GA & Details
Clean Water Drains
300 1 Clean Water Management - General Arrangement

303 2 Clean Water Drains, Sheet 1 of 6

304 2 Clean Water Drains, Sheet 2 of 6
Clean Water Sediment Control Dams

320 1 Clean Water Sediment Control Dam No. E1
321 1 Clean Water Sediment Control Dam No. E2
322 1 Clean Water Sediment Control Dam No. E3
323 1 Clean Water Sediment Control Dam No.W1
324 1 Clean Water Sediment Control Dam No. W2
325 1 Clean Water Sediment Control Dam No W3
326 1 Clean Water Sediment Control Dam No W4
327 1 Clean Water Sediment Control Dam No W5

Ash Dump No. 1 - Access Roads

Perimeter Access Road

| 340 | 2 | Perimeter Access Road - General Arrangement

Access Road 3

| 370 | 2 | Access Road 3 - General Arrangment and Setting Out Coordinates
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REFERENCE DRAWINGS

DRAWING No. TTE

30300099/06—-202 | ASH DUMP NO. 1 — GEOTECHNICAL PLAN
WETLAND / PAN DRAINAGE PLAN AND DETAILS
WETLAND / PAN DRAINAGE — DN110 KABELFLEX LONGITUDINAL SECTION
30300099/06-210 | FOOTPRINT SITE PREPARATION — PHASE 1
30300099/06-211 | FOOTPRINT SITE PREPARATION — PHASE 1 DETAILS
30300099/06—213 | TERRACING OF RADIAL STACKER — GENERAL ARRANGEMENT PLAN
30300099,/06-215 |ASH DUMP DIRTY DAM — CONSTRUCTION PHASE STORM WATER
MANAGEMENT GA AND DETAILS

ASH DUMP NO. 1 — CONSTRUCTION PHASE STORM WATER MANAGEMENT
GA AND DETAILS

30300099,/06-216

30300099/06—217 |WORKSHOP TERRACE — GENERAL ARRANGEMENT & TYPICAL SECTIONS
30300099/06-218 |PUMP STATION TERRACE — GENERAL ARRANGEMENT & TYPICAL SECTIONS
30300099/06-220 [HDPE LINER GENERAL ARRANGEMENT, PHASE 1
30300099/06—221 |HOPE LINER SECTIONS AND DETAILS, PHASE 1
30300099/06—224 |DRAINAGE ABOVE HDPE LINER — GENERAL ARRANGEMENT & DETAILS,
PHASE 1

30300099/06-230 |DIRTY WATER MANAGEMENT — GENERAL ARRANGEMENT AND SETTING
OUT COORDINATES

30300099/06-232 |[DIRTY WATER DRAINS — CONCRETE DETAILS
30300099/06—280 |ADDD — GENERAL ARRANGEMENT AND SETTING OUT COORDINATES
30300099/06—281 |ADDD — SECTIONS AND DETAILS — SHEET 1 OF 2

30300099/06—282 | ADDD — SECTIONS AND DETAILS — SHEET 2 OF 2
30300099/06-300 |CLEAN WATER MANAGEMENT — GENERAL ARRANGEMENT AND SETTING
OUT COORDINATES

30300099/06-301 |CLEAN WATER MANAGEMENT — PHASE 1 GENERAL ARRANGEMENT

30300099/06—-340 | PERIMETER ACCESS ROAD — GENERAL ARRANGEMENT
30300099,/06-370 |ACCESS ROAD 3 — GENERAL ARRANGMENT AND SETTING OUT
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SOILS WITH LESS THAN 40% PASSING No. 200 SIEVE BY WEIGHT AND SOILS
WITH THE LIQUID LIMIT OT THE MATERIAL PASSING No. 40 LESS THAN 50
AND PLASTICITY INDEX LESS THAN 30. GROUP A SOILS ARE PREDOMINANTLY
GRANULAR BUT WITH SIGNIFICANT PERCENTAGE OF FINES. GR OILS
CAN BE USED AS STRUCTURAL FILLS WITH PLACEMENT REQUIREMENTS
SPECIFIED PER THE DRAWINGS.

SOILS WITH GREATER THAN 40% PASSING No. 200 SIEVE BY WEIGHT AND
LIQUID LIMIT OT THE MATERIAL PASSING No. 40 LESS THAN 50. GROUP B
SOIL CAN BE USED FOR LOW LOAD BEARING FILLS, STRUCTURAL BACKFILLS
AROUND AND_OUTSIDE OF THE STRUCTURES. PLACEMENT OF GROUP B SOILS
SHALL MEET THE REQUIREMENTS SPECIFIED FOR STRUCTURAL BACKFILLS
PER THE DRAWINGS.

GROUP C — COHESIVE SOILS WITH HIGH PLASTICITY:

SOILS WMITH GREATER THAN 40% PASSING No. 200 SIEVE BY WEIGHT AND
LIQUID LIMIT OT THE MATERIAL PASSING No. 40 LESS THAN 50. GROUP C
SOIL SHALL BE PLACED IN THE AREAS SHOWN ON THE DRAWINGS.

GROUP D — DURABLE ROCK:

DWYKA TILLITE IN MASSES MORE THAN 0.5m’IN VOLUME, OR IN LEDGES
100mm OR MORE IN THICKNESS THAT REQUIRE PERCUSSIVE METHODS OF
EXCAVATION. GROUP D MATERIAL CAN BE COMPACTED AS STRUCTURAL
FILLS WITH THE PLACEMENT OF STRUCTURE FILLS SPECIFIED PER THE DRAWINGS.

GROUP E:

DEGRADABLE ROCK SUCH AS BUT NOT LIMITED TO DYWKA SHALE,

RAYTON SHALE, DWYKA SILTSTONE IN MASSES MORE THAN 0.5m® IN VOLUME,
LEDGES 100mm OR MORE IN THICKNESS THAT REQUIRE PERCUSSIVE

METHODS OF EXCAVATION. DURABILITY TESTS SHALL BE PERFORMED FOR

GROUP E MATERIALS TO EVALUATE THE GRADING OF THE MATERIAL,

THE GRADING CRITERIA DEVELOPED BY STROHM ET AL. (1978) BASED ON

THE SLAKE DURABILITY INDEX, ID, AND THE JAR SLAKE INDEX, IJ, SHALL

BE USED FOR ROCK GRADING AS FOLLOWS:

A) ID>90, IJ=6: THESE MATERIALS CAN BE USED AS ROCK FILLS (GROUP D
AS LONG AS SOIL AND GRAVEL SIZE DO NOT EXCEED 20 TO 30 PERCEN
OF TOTAL LIFT.

B) ID=60-90, 5: THESE ARE HARD, NONDURABLE INTERMEDIATE

1y=3-5:
MATERIALS. THEY CAN BE USED AS STRUCTURAL BACKFILLS BUT REQUIRE
SPECIAL _TREATMENT, TYPICALLY INCLUDING A HIGH DEGREE OF
COMPACTION BY HEAVY ROLLERS.
C) ID<60, I<3:: THESE MATERIALS NEED TO BE TREATED AS SPOILS. THE
SLAKE DURABILITY TEST AND JAR SLAKE TEST SHALL BE PERFORMED
i?‘II.JLODVéIIO\IG( ]g%'ls'lsi D 4644 AND THE PROCEDURES DESCRIBED BY WOOD

SOIL IDENTIFICATION SHALL BE IN ACCORDANCE WITH BS 5930 (CLAUSES
42 AND 43) OR ASTM D2487. SOIL INDEX TESTS INCLUDING PERCENT
PASSING No. 200 AND ATTERBERG LIMIT TESTS FOR EXCAVATION MATERIAL
CLASSIFICATION SHALL BE PERFORMED FOR A MINIMUM OF ONE TEST PER
001 CAVATION OR WHENEVER A CHANGE IN THE EXCAVATED MATERIALS
ENTIFIED ON VISUAL EXAMINATION AND SIMPLE TESTS BY QUALIFIED
PERSONNEL IN ACCORDANCE WITH BS 5930 (CLAUSE 41) OR ASTM D2488.
ﬁI;ANSASéEIgA'I’ION OF MATERIAL SHALL BE ACCEPTABLE TO THE SITE CONSTRUCTION
BOULDERS OVER 300mm IN DIAMETER SHALL BE KEPT SEPARATE FROM OTHER
EXCAVATED MATERIALS. DISPOSAL OF BOULDERS SHALL BE AS DIRECTED BY THE
SITE CONSTRUCTION MANAGER.
ROCK THAT CANNOT BE HANDLED AND COMPACTED AS EARTH SHALL BE KEPT
SEPARATE FROM OTHER EXCAVATED MATERIALS AND SHALL NOT BE MIXED WITH

——
L

BACKFILL, FILL OR EMBANKMENT MATERIALS.

PLAN
SCALE 1:5000

COORDINATES
LL - INVERT LEVEL
¢/c - CENTER TO CENTER
ors.  — CENTERS
mm - MILIMETERS
m - METERS
m? - CUBIC METERS
m? - SQUARE METERS
ha - HECTARES
N.GL — NATURAL GRADE LEVEL
T0.C — TOP OF CONCRETE
DRG. — DRAWING
B&V - BLACK & VEATCH
N.T.S — NOT ALE
OMC — OPTIMUM MOISTURE CONTENT
FTL - FINAL TERRACE LEVEL
SETTING OUT CO—ORDINATES: GATES
POINT _NAME N—COORDINATE E—COORDINATE
6974.949 9880.493
G2 7553.448 10707.136
G3 8856.685 9908.480
SETTING OUT CO—ORDINATES: PERIMETER FENCE
POINT NAME N—COORDINATE E—COORDINATE
PF" 6974.949 0005.839
PF2 7568.720 0725.650
PF. 7607.290 0693.505
PF4 8228.570 0007.842
PF! 8416.380 9911.163
PFY 8917.788 9908.480
PF7 9502.500 7903147
PF8 9502.500 7380.007
PF9 8505.818 6921.105
10 7045.275 8796.921
PFI1 6974.949 9323.271
GENERAL NOTES:

1. ALL DIMENSIONS GIVEN IN MILIMETERS, UNLESS OTHERWISE NOTED.

2. FOR FENCE AND GATE DETAILS, REFER TO B&V DRAWINGS
0UYX-S3916, — S3916A THROUGH — S3916F. PERIMETER FENCE
AND GATE SHOWN HERE ARE OF "OUTER BARRIER™ CONFIGURATION.
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—D DIRTY WATER COLLECTION DRAIN AND JUNCTION BOX
—_— = DIRTY WATER PIPELINE
BATZIAT7] RAVEL SURFACED ACCESS ROAD

G
TO PUMP STATION
ASPHALT SURFACED ACCESS ROAD No. 3

PERIMETER ACCESS ROAD/ACCESS ROAD
FROM ASH DUMP TO RADIAL STACKER
CLEAN WATER DIVERSION DRAIN

CLEAN WATER DIVERSION CHANNEL

BB BT
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ASH DUMP FENCE ALIGNMENT
GATE AT ASH DUMP FENCE

TH9  TRANSFER HOUSE/ RADIAL STACKER

E]  wenanos
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PHASE 1a ASH/FGD DISPOSAL FOOTPRINT
PHASE 1b ASH/FGD DISPOSAL AREA
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NOTES:

1. GEOLOGICAL CONTACTS, AREAS OF SMALL SOLID AND BOULDERY
DIABASE AND AREAS WITH RAPID SEEPAGE IN THE SUBSOIL SHOWN
HEREIN ARE REFERENCED FROM A "PRELIMINARY PLAN SHOWING
SURFACE GEOLOGY AND TEST PITS" BY PARTRIDGE, MAUD &
ASSOCIATES (MAY 2008)

2. GEOTECHNICAL LOGS OF TEST PITS SHOWN HEREIN ARE ILLUSTRATED
ON DRAWING No. 5 K30300098/06—203 THROUGH
K30300098,/06—205

ASH~DUMP DIRTY
STORA E FINALISED
—
g
- BN
um/—dL\ \
\\ \
i SETTING OUT CO—ORDINATES: TEST PITS
E| 8000 l POINT NAME | N—COORDINATE | E-COORDINATE
3 313,822 §032.510
A 8504.921 7094.858
A 7604.145 7948.060
DIABASE Ad 7485.018 9388.967
A 8205.942 9725.875
A 8869.512 8933.611
A 9658.502 7502.569
A 8650.775 7813.088
A10 8651.164 215.750
ATl §434.076 432.858
RC 9297.644 092.378
RC 9345.861 5045.575
RC. 9404.983 8986.454
PB3T 7782.569 9561.020
o PB32 8059.684 9337.730
PB33 7734.733 8941.517
PB34 8036.392 8973.528
PB35 8461.603 9355.502
PB36 8607.585 8854.401
T PB37 8462.452 8547.468
PB38 7939.843 5574.960
PB39 7843.238 8219.483
PB40 501.053 7701.605
PB4t 8818.324 8256.182
PB4Z 5038581 8853.949
ﬁ PB43 9141.303 8514.431
P44 9416.219 8368.690
il PB45 9244.109 8088.718
PB46 9061.095 7938.062
PB47 9341.414 7776.14
PB4 8793.060 6666.910
PB49 9191.309 7065.160
I PB50 9427.674 7711.406
| PB51 9082.669 6632.933
PB52 8245.858 9592.861
P53 8327.203 5080.973
PB54 8338.227 8843.915
i PB55 7988.160 8751139
I PB56 7638.170 8553.725
Il PB57 8252.526 §369.913
PB58 8382.075 8132.728
PB59 8096.701 7976.783
PB6O 9405.181 8616.524
I PBGOA 9286.486 8778.267
\||" PB61 8974.751 8078.231
PB62 9255.133 7851.660
i P63 5770.269 7852.163
PB64 9018.153 7787.257
P65 5034.346 7760.302
PB66 8786.703 7588.164
| PE67 8835.323 7464.208
I PB6S 9368.729 7415.156
I PB69 8927.134 7243.223
~PB7O 503, X
RPKUST 8308.918 880,437
KPKUS2 8267.198 8636.485
KPKUS3 7875.461 8784.978
I KPKUS4a 8033.146 8661.234
H KPKUS6 9036.531 7761.087
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Pgﬁzsr PITS (PARTRIDGE, MAUD & ASSOCIATES)
KA6
M TEST PITS (KNIGHT PIESOLD)

= PERIMETER ACCESS ROAD
GEOLOGICAL CONTACT

AREAS WITH RAPID SEEPAGE IN THE
THE SUBSOIL (SUMMER 2007/8)

WETLANDS
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3 YEAR ASH/FGD DISPOSAL FOOTPRINT
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PARTRIDGE, MAUD AND ASSOCIATES

TRIAL HOLE/TEST PIT | Test Pit No.:PB31

‘CONSULTANTS IN THE EARTH SCIENCES Sheet:1 of 1

PARTRIDGE, MAUD AND ASSOCIATES r
‘CONSULTANTS IN THE EARTH SCIENCES Sheet:1 of 1

TRIAL HOLE/TEST PIT | Test Pit N

PARTRIDGE, MAUD AND ASSOCIATE:
CONSULTANTS IN THE EARTH SCIENCES

TRIAL HOLE/TEST PIT Teﬂ Pit No.PB33
Sheet:1 of 1

PARTRIDGE, MAUD AND ASSOCIATI
‘CONSULTANTS IN THE EARTH SCIENCES

S TRIAL HOLE/TEST PIT Test Pit No.PB34
Sheet:1 of 1

PARTRIDGE, MAUD AND ASSOCIATI
‘CONSULTANTS IN THE EARTH SCIENCES

S TRIAL HOLETEST PIT Teﬂ Pit No.:PB35
Sheet:1 of 1

PARTRIDGE, MAUD AND ASSOC\ATET TRIAL HOLEITEST P | Tost P o35
CONSULTANTS IN THE EARTH SCIENGES Sheet:1 of 1

PARTRIDGE, MAUD AND ASSOCIATES
‘CONSULTANTS IN THE EARTH SCIENCES Sheet:1 of 1

TRIAL HOLE/TEST PIT | Test Pit No:PB37

PROJECT: BRAVO ASH DUMP

PROJECT: BRAVO ASH DUMP

PROJECT: BRAVO ASH DUMP.

PROJECT: BRAVO ASH DUMP (NB: 70m North Wost from stake)

PROJECT: BRAVO ASH DUMP

PROJECT: BRAVO ASH DUMP

PROJECT: BRAVO ASH DUMP.

PROFILE DESCRIPTION

000040m Aburdantsub oundescarzie GRAVELS ard COBBLES densely paskaclina mati
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Ga0,70m Sighly mals crange-brown motled black, dense bl abl.onied, arugnatsly
ot SaNDY ST g oraser gl e s ok ol
oot amuginises es-dual .

I

NN

=

G000 iy i, cange o Uy nd ot oS e
i, SANDY CLAY-SLT i scalirs S sccesion
ot e och i, retdos Sk e

\:}Q\V; A

S

N

R R NIRRT

300 m [rT—

e
700 Rard ook clasts: few oot rasidunl e

Notes
1Pl excavatos 1 5,00m by Komalsu 300 PO Excavalor wihout refusal.
2. Siow and rapid seapage fom isciated pipes below 300m.
3 Walor sanding in pil a1 &.00m 15 minutes afor cxcavatn
4 Disturbed and undisurbed sampies from 2,60,
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PROFILE DESCRIPTION

000030m Abundont i enairiosuboundod uarate GRAVELS and COBBLES dencty
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Fobbla markor
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Notes:

2. Slow seepage from folated pipes below 1.50m
3. Disturbed and undisturbed samples fom 300,
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PROFILE DESCRIPTION

.00-0.50m Moist, Sark brown, sof. Infact, CLAYEY SAND: roas: Pllvsh.

050050m Axidant o anqur e
5 above: verall consiioney donse: pobblo marker

90120 B et giess CONCRETIONS sl
bt e

320m Sty meistcrane-hrom ofched rey el I it (saned o an
A, Sy CLAVEY SANDY I s oo oo 50 o ok
clsts and very dense fernginses onses: oauaI Tl

320500+ Nt yelonish bown teiched gy, imuostf o staned red e SANDY
"CLAY-SILT conaning ocasional hard ook travl e cobbio i class, sl .

Nots:

1 Excavator
2. Faily rapic saspage from islatod pipss bocas 2 40,
3. Standing water at 4 50m 20 minutes aftr excavatia.
4. No sampes taken.
TopisN
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| PROFILE DESCRIPTION

000025m

Vet dar grey, sof. itact,organic CLAYEY fine SAND: numeraus oots: vie depasit,
L&

T0m Very densenvery sof ook FARDPAN FERRICRETE coniaing abundant . armir
‘S04 SUb 1oinded QUAENs GRAVELS and COBBLES and BOLLDERS, fmuginied
Bobblo markor

1102:30m+ Orange-brown steaket and botched grey and biack, honeycombes, very derse
HARDIPAN FERRICRE TE contaiing aceasional ar 150k el ant oBbio Szed
clsis aruginisod rsidual 1.

Notes:
p a

2. Rapid seopnge #om 0.25m (perhed water table on top of fecrete)
3 No samplos takon.
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PROFILE DESCRIPTION

0.00:0.85m Asundant sub-anguiar and subounded quariziie GRAVELS, COBBLES, BOULDERS.
andlaricot bolloars dansely packs 3 ot e roun SILTY SAND,
el Cons lancy Mo um doncy; roots: poBble mark

0.85:5.00m Sl maist, yelowish broun bloiched red, i i, horeycambed, SANDY CLAY-
ST i scalired vor ot ook e pockts and ccasinai rd rck
gravol and cabbio fosda e

500:5.50me /s above but s

Nots:
1. Pitaxcavated 1 5.50m by Komatsu 300 PC Excavator wihautrefusal.
2 Siow saopaga from 4.80m from discroot pipos.
3. Undistured and distrbed samples from 3,50m.
Teeisn
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PROFILE DESCRIPTION

000080 Abundartub oundecyarzteond i weaners ol GRAVELS denselypocket
mabicerou CLAYE SAND, o vsancy o dense: o pee
marker,

00-250m Sttt oo o oty rown, e s
ot iy SUNDY CLAYSIT coneing S ok, s ety
vt and boder 5260 cass o 101 resdual e, CoNars Scarered e
Bockets of very cenoe feruginous maerial

B

e

e
W@\\\\{\w

250580me St ot vk oy g b e cod oty it
e ned b, SMEY CLAY ST coranop setored e o
oo size lats 3 aboves eaiual it Becomss Sl beow 44

=
SRR

e

PRNN

R

SRR

SN
SRR

T

S

e
N

[T

Notes,
. Excavator to .80 wihout refusl,

2. Siow secpage from 4,0m.
3. Distrbed and undisured sampias rom 3,80m (2 blocks].
Teps

220108

PROFILE DESCRIPTION

000070 At unde e dan sl GRAVELS OS85 dnecy
il boan CLAYEY SAND: veral consstancy meglm danse 1o
Febbla mariar

0.70-1,10m it eckdsh brann, sfl.inact CLAYEY SAND conainng scallred s shale
GRAVELS: rots: rascusl e

i
|
’
v

f
|
|
|
|
f
|
|
)
i
/
|
|
|
|

Q\s\\“‘

N
RGNS RN

10520m Sigety o p—

S e S o oo, e e

520520+ gty i oo roun Botched buTand o, e (sianed e and bck),
NG CLAVSIT wins ety i Cnigne ket ot ar ik
ravel t bouder 205 ciasts. ow 001 8ual ko

Notes

1
2.No water table encountered:
3 Disurtec o uncisre samples o 200,
TePisN
220108

PARTRIDGE, MAUD AND ASSOCIATE
CONSULTANTS IN THE EARTH SCIENCES

TRIAL HOLE/TEST PIT Test Pit No..PB38
eet:1 of 1

PARTRIDGE, MAUD AND ASSOCIATE
CONSULTANTS IN THE EARTH SCIENCES

T TRIAL HOLE/TEST PIT Test Pit No..PB39
et:1 of 1

PARTRIDGE, MAUD AND ASSOCIATE!
CONSULTANTS IN THE EARTH SCIENCES

TRIAL HOLE/TEST PIT | Test Pit No.PB40
Sheet:1 of

PARTRIDGE, MAUD AND ASSOCIATE!
CONSULTANTS IN THE EARTH SCIENCES

TRIAL HOLE/TEST PIT | Test Pit No.PB41
Sheet:1 of

PARTRIDGE, MAUD AND ASSOCIATE!
CONSULTANTS IN THE EARTH SCIENCES

TRIAL HOLETEST PIT | Test Pit No:PB42
Sheet:1 of 1

PARTRIDGE, MAUD AND ASSOCIATE!

TRIAL HOLE/TEST PIT | Test Pit No..PB43
CONSULTANTS IN THE EARTH SCIENCES Sheet:1 of

PARTRIDGE, MAUD AND ASSOCIATE
CONSULTANTS IN THE EARTH SCIENCES

TRIAL HOLE/TEST PIT | Test Pit No..PB44.
Sheet:1 of 1

PROJECT: BRAVO ASH DUMP

PROFILE DESCRIPTION

0.00-0,20m Wel, greyish brown,sef. inact, CLAYEY SAND; aols; ilwash

PROJECT: BRAVO ASH DUMP

PROFILE DESCRIPTION

20035 A e i
25 ahovs, abale et

035080m novsiT
Tt oo, 5o B et

0 220m Vel o, sekes iy e od et e g and
Ve oy o cock Bk shane " “

000050m COBBLES antBOUL
EY SaND:

PROJECT: BRAVO ASH DUMP

| PROFILE DESCRIPTION

PROJECT: BRAVO ASH DUMP

| PROFILE DESCRIPTION

o

S

R

s

ey

950:020m Aburcant hard UL Gbe femncus CONGRETIONS n amaiieofoange b
mottod back, i1 16 S, SANDY CLAY SILT Terugisca res dual e

D04 00me

1 crarger 2 ),
'SARIDY CLAYSLT cotabg sccert) 1 an o er 5200 s . .

00020 itk e, s, s, S g CLAYSLT, o
i

030:110m COBBLES an/BOULDERS of st and dishaseina maficof s, ekish brown
micro-fesurect CLAY-SILT oots, pebole marker

1020m it - CLAYSIT it
NCRETION

000dom

o
Foraum SILTY SAND: overal cansisencsy dense pebal marker

PROJECT: BRAVO ASH DUMP

PROFILE DESCRIPTION

4010 1955, orange Erownsbeskedred o o Beck fm Py combed SANDY CLAY-
Si CONCRETIONS:
resdal it

0220 Sigly s yelonish o Hoteed cange sl qrey, i ned (sneg e anc
Blat CLAVEY SAND. SILT wih cobls e Sots and very donse omginsed
pockets, esiual e

000-120m At suycunde s and sty waorad sl GRAVELS, COBBLES,
‘and BOULDER SOULDERS, der

PROJEGT BRAVO ASH DUNP
| PROFILE DESCRIPTION

Eroun SANDY CLAY-SILT,overal consistency medum ceas: mmerous oo ot
marker

000070m

er
ot brows SLTY SAND, s conelenc meckar dere s bt e

070:350m Sighy o crngeron

e an g s, o (aned e and ach
YGRS etonlier s ner ok, sohock
Seiot

RO

L

e

8

PROJECT: BRAVO ASH DUMP

PROFILE DESCRIPTION

_—_
SN

SRR

0.00:0.50m ot raccish bron,sof, nact, CLAY-SILT oot hilash,

050-110m Asurgant - ciar GRAVELS and GOBBLES i amt s s pee

1.10-1.70m Sty moist, redieh broun, S, itact, micaceous SANDY CLAY vt sbundant e
muginous CONCRETIONS: acts Tmuginied rasidual dabase.

|
b i
! |
I i
: iz
1 v
i koA
{ ,’% P
/ 0% 00m SHE T, g Bt elow s ey S e i o0 H %
| “ e s i /
. 7 sy L
e L L 2
;w Ve b e TSt oranoe-browT Mot Black T, iact, meacenus SANDY CLAV-SILT Wil
2% s i a7 Schiired THabie omupnaus CONCRETIONS: f o0 rosial ciabase.
o i i 1
f ) 797! /
b 4t gt e et P i e
e e e e T SR e o e A iz / i
i . i b
Notes |2 e dabise: o oo Tobeu Ao Bt i B e R e LRt i ‘ﬁ, ?ﬁ!
| ‘ | . & L i 4l
S o - i i gl
et o 5] o h g o
- Shtons dps pmcximaih 1510 the North it i L 2 20 s
2] i}ﬂ! B g% b 3 2905,50m+_SIghiy okl yalowen brown specid Hack and b, frm 0 o1, joned (sned
7% . e Sowa 0o St et oo o Do gy 9% 1o S oo SANDY GLAVSIT B ) CLRVEVSANGY S e dtese
\;é i b7 R A oty an e ook GaEs 5 B! el G Bl
TCRiSN A A )
4 L i v
v 1 o Fi
:g,é; i 520 15 SRR St et o e 8t el
1244 i o2 A ok SANGY LIRS ccaon e ral
e fic] ol 7 ‘i’ Trmugineed pockers: esidual e
! i i
e i A 9%
] o J el v S
2 - 004.40m e abors bt vy dores ] i
2 Rapdseage fom 1.00m. v ??ﬁ v ‘fii
3 No sampies eken 2 No watr table ancourlared. 424 o
Notes: bl e
. Exensive suface soopage n surounding arca, 3. No samples taken. et b
: g 0
Tnen [ 2 R seapugs st e sl .10 b i
5] o006 5 s 5 3. Ditutbed sample fom 300 B . 46201 5
— . P vy Ko 500 PG Esvator0500m vt sl o by Kot 0 0 st t 5 bt a—
5 Dt nd it sampls om €00m L 2 Nover e ncomired
Topon . Tomsn
Tomn
ol . . . s
PARTRIDGE, MAUD AND ASSOCIATES 1p1a1 HOLE/TEST PIT | Test Pit No.PB45 PARTRIDGE, MAUD AND ASSOCIATES  1oia1 1oL /TEST PIT| Test Pit No.PB46 PARTRIDGE, MAUD AND ASSOCIATES 12101 o E/TEST PIT | Test Pit No..PB47 PARTRIDGE, MAUD AND ASSOCIATES 12101 o E/TEST PIT| Test Pit No..PB48 PARTRIDGE, MAUD AND ASSOCIATES 12101 o E/TEST PIT| Test Pit No..PB49 PARTRIDGE, MAUD AND ASSOCIATES  121a1 ol E/TEST PIT| Test Pit No..PB5O
'CONSULTANTS IN THE EARTH SCIENCES Sheet:1 of 1 'CONSULTANTS IN THE EARTH SCIENCES Sheet:1 of 1 CONSULTANTS IN THE EARTH SCIENCES Sheet:1 of 1 CONSULTANTS IN THE EARTH SCIENCES Sheet:1 of 1 CONSULTANTS IN THE EARTH SCIENCES Sheet:1 of CONSULTANTS IN THE EARTH SCIENCES Sheet:1 of
PROJEGT. BRAVO ASH DU PROJEGT. BRAVO ASH DU PROJEGT, BRAVO ASH DUNP PROJEGT, BRAVO ASH DUNP PROIEGT, BRAVO ASH DUNP PROJEGT, BRAVO ASH DUMP
PROFILE DESGRIPTION PROFILE DESGRIPTION | PROFILE DESCRIPTION | PROFILE DESCRIPTION PROFILE DESCRIPTION | PROFILE DESCRIPTION
506050 it i o, s, e, SENY CLAY- " 00025 Mokt dak o, .ot gty ranc LAY ST, 00020 ek oo e, . ek SADY LA 00320m gyl o f i SANOY LAY contningseterd e s 00550 st ryn b, o e, CLAYEY SANG: o b, 000925 it rown, st SANDY CLAY, ot s
0251 80m 026:090m Orango-brom banced oo s ac gl weahore. ity ot amintod 02003 GRAVEL oo Q2500 Palyliitironn, Nl weabere, gy i ndominod o oo
e ous CONGRETIONS: roois st iabase & e apprexnasly 0518 Gy oruntarcedyclouts bt medery wenter N o oo it siine yelc 50 Hack], M rock RAYTON SHALE. iy ey coninty, i baroy SRS i & o 28
N a2z oS iy
‘ractured, laminalad. soft rock RAYTON SHALE. 1 1
150250m 0yl o, spoced sk andul. mdm dors o g i ianed
D s e e e e b
e A i Sty 2 Siow seepage from 0,25m.
B 2 S scpaga fom 6.9, o
5 Nosampie en
2 TCRISN
Tomsn 210
250350 D e e elow 3 Gk v Jre T b ol STV SAND Notes
e ket ok o s il g ST SAND !
diaase. veathering spheraids.
2 Novatr sl encountores
o] 3 Undtbed ampl o 0 2 ks o e o 5] 5
4 Soheod p o il o
2 S sepage om0 50m |
CRISN. 3. No samples taken. hale.
2010 2 Ropit seepagedong s fom 240
Nots enen 3 Nosamies e
1 y
ol 2ot .
o 2 o vatr bl ancounors o . . . o
B
Torisn
s s s s s s
oL ol s L s L s L o L
+[eonon | oo P
o [wrane | e ror s o | | TS e o v 1 oo, v
o= ey | oo | v | 0
I — SEE RN [r———
AT e
i KUSILE POWER STATION
B | 20050 | w s
PR ASH DUMP No 1
i GEOTECHNICAL LOGS
S
o0 SHEET | OF 3
AUTH | 2085/ | RW PANEL B CONSULTANTS
il — g
Ll Kuigepigsots | DRG. No. K30300098,/06—203 M
ORAWN (2873710 i
€sk [oeer | v
sens skom| 0.90/23273 [0 [1




PARTRIDGE, MAUD AND ASSOCIATES  1pial HOLE/TEST PIT| Test Pit No.:PBS1
‘CONSULTANTS IN THE EARTH SCIENCES Sheet:1 of 1

PARTRIDGE, MAUD AND ASSOCIATES

TRIAL HOLE/TEST PI Test Pit No.:PB 52
CONSULTANTS IN THE EARTH SCIENCES heet:

10f 1

PARTRIDGE, MAUD AND ASSOCIATE:

T TRIAL HOLE/TEST PIT | Test PitNo.:53
CONSULTANTS IN THE EARTH SCIENCES st

heet:1 of 1

PARTRIDGE, MAUD AND ASSOCIATE:

T TRIAL HOLE/TEST PIT | Test PitNo.PB 54
CONSULTANTS IN THE EARTH SCIENCES Shex

oti1 of 1

PARTRIDGE, MAUD AND ASSOCIATES  1oia1 HoLETEST PIT Test Pit No.PB 55
‘GONSULTANTS IN THE EARTH SCIENCES Sheet:1 of 1

PARTRIDGE, MAUD AND ASSOCIATI

‘CONSULTANTS IN THE EARTH SCIENCES

S TRIAL HOLEEST PIT Test PitNo.PB 56
Sheet:1 of 1

PARTRIDGE, MAUD AND ASSOCIATES  1pial HOLE/TEST PI TestPNo;p 57
CONSULTANTS IN THE EARTH SCIENCES heet:1 of 1

PROJECT: BRAVO ASH DUMP

PROJECT: _BRAVO ASH DUP

PROJECT: BRAVO ASH DUMP

PROJECT: BRAVO ASH DUMP

PROJECT: BRAVO ASH DUMP

PROJECT: BRAVO ASH DUMP

PROJECT: BRAVO ASH DUMP

PROFILE DESCRIPTION

0.00-0,30m Moist, reyish brown, lase, nact, SILTY SAND: racs; hiliash.

PROFILE DESCRIPTION

000030 Abndant ot anguer 0 subrounied SRAVELS.den poced namaieof rown
‘SILTY SAND: ovbral consisincy donsa. pebiss marker

PROFILE DESCRIPTION

00050m A b g a1 ot GRAVELS, COBBLES nd BOULDERS, drey
v oo oo SILTY SAND:ooralantoncyGans, ot pobls

PROFILE DESCRIPTION

D.00.0,50m Mot edelsh brown,sof, nact, CLAYEY SAND; roars: hiash,

PROFILE DESCRIPTION

0,00-0.40m Abundan: e erruginous. CONCRETIONS and occasional sub-anguior and suboundsd
GRAVELS Tna malie of wt carkgreyish rown SILTY SAND, 160! noduiar fomerei.

PROFILE DESCRIPTION

0.00.0.40m Scattered sub-anguiar and subounded GRAVELS I a mar of dak greysh brown,
st 1ose, il SLTY SAND: foas: pabole marker

PROFILE DESCRIPTION

0000.50m Agundapt s anulrand s ounded SRAVELS and e s CONCRETIONS
el packat i a matx of geyish biown SILTY SAND: 100t: pebole marker

: RO b e e GRAVECS ool Fedied ey s ook e e GRAVECS ey
i ke T above e e R S A Rl R e R S —— S— AT Vo Gl vy s ok s o e g e g e s e e
: mSiligt yhm dense but 0,50-0,80m GRAVELS and COBBLE sty o ponstone, | rurnets of sof grey 0.50-1.50m Pum.n grey siraaked yellow and orange, highly weatherad, jointed (stained red and
755 060-.20m Sy, orang= oA bkichedyelow, S Tonercebed, BGous) cemerted, el o g e ek Sty L AVEY ST SAND it oxmaonal amvel o 38 S SvoTEh ConcEiency Garce: pELtiG Mader o esidusl Duna s frsake yolow and o Helty wealhoroc, o
:5%’ Rl O o ombed oy D e o o ok e ook vt e e il clayey sanc). very sof ok inly beced SANDSTONE wih
L sanam
R , L S e e S . ,
L] oo Ve 2 2om S T e e e e o e o Tok: el canlsency 1 0 1005 sl Nots
1] caeraen s rock fearised Doy “Sehnst e, SILTY SAND it catered grave and cobe szed har ots and oz s - T
i 1sions S ettt o o o st o B S ok et o 3 k. T ! e et
‘rﬁ 2 Cobbls and Dotde s it e oot 1E ol S LA S S gl e ol 2 Rapid sacpage below 0.30m.
i B L O o BT ———
i [ it st R o BN e e e
b .
ids T
i 2 P~ 2 s 2
o
i
iﬁg? Z:30:500m Slghy most. buf stoaked.valawish brown. dense o vory Gans, anied sanad Notes:
!% % ' cytrata 250250 i ot srested o rn ey s ol e b SUTY o e ot o o
I;ﬁ% 2.704.20m As above but very st 2. Rapid seepage from isciated pipes below 1.20m. 3. No samples taken.
s ﬁ% e . 3 Smaldensbed sanle om 120m. . s
i
i i
(1§¢ i ToPisn 2r0a08
i 7 Notes;
B ; \ ot
l,,% g
1
16729 o 2.No waler table @ncouniarec.
I;gg i  Undsubed sal fom 20m
PR 17 o] 4 4 4+
i :
i g 2 Rogi sepage beiow 1 40m.
I;ifg 3. Smal undisturbed sampe fom 00mfor SG, densyand ncicator . TopisN
;gég Notes: . Pit svaray unstable due o rapid seapge. P
Noles: 2. Slow seepage from 2,00m.
1. Pit excavated 10 4,80m by Kamatsu 300 PG without refusal o sampls ke ToPisN
5 2. Fairly repid seepage from 3,601 5 v 5 5 270308 5 5 5
pti——
Toren
Tomn 2308
s L] L o1 o1 o
PARTRIDGE, MAUD AND ASSOCIATES 1211 101 E/TEST P Tes‘ Pit No..PB 58 PARTRIDGE, MAUD AND ASSOCIATES 1pia HoLE/TEST PIT | Test Pit No.:PB 59 PARTRIDGE, MAUD AND ASSOCIATES  1o1a1 1ol EMTEST P Tes‘ Pit No.:PB 60 PARTRIDGE, MAUD AND ASSOCIATES  1o1a1 1ol EMTEST P Tes‘ Pit No.:PB 61 PARTRIDGE, MAUD AND ASSOCIATES  1pia1 WoLg/TEST PiT| Test Pit No.:PB 62 PARTRIDGE, MAUD AND ASSOCIATES  1o1a1 1ol EMTEST P Tes‘ Pit No.:PB 63 PARTRIDGE, MAUD AND ASSOCIATES 1211 101 E/TEST P Tes‘ Pit No..PB 64
CONSULTANTS IN THE EARTH SCIENCES eet:1 of 1 'CONSULTANTS IN THE EARTH SCIENCES Sheet:1 of 1 (CONSULTANTS IN THE EARTH SCIENCES eet:1 of 1 (CONSULTANTS IN THE EARTH SCIENCES eet:1 of 1 (CONSULTANTS IN THE EARTH SCIENCES Sheet:1 of 1 (CONSULTANTS IN THE EARTH SCIENCES eet:1 of 1 CONSULTANTS IN THE EARTH SCIENCES et:1 of 1
PROJEGT. BRAVO ASH DU PROJEGT. BRAVO ASH DU PROJEGT, BRAVO ASH DUMP PROJEGT, BRAVO ASH DUMP PROJEGT, BRAVO ASH DUMP PROJEGT, BRAVO ASH DUMP PROJEGT. BRAVO ASH DU
PROFILE DESCRIPTION PROFILE DESCRIPTION | PROFILE DESCRIPTION | PROFILE DESCRIPTION PROFILE DESCRIPTION | PROFILE DESCRIPTION PROFILE DESCRIPTION
0.00-0.40m Abundant sub-r 0.00-1.80m Abundant soft o m d rack BOULDERS of weathered diabase up lo sbout 1,00m in 0000,90m Mo, teddsh brawn, sof nlact SANDY CLAY.SILT containing scattered hard e E 0,00-1,00m  Abundant subroun 000090m - Mokt raclsh brown, frm, micrshatered, SANDY CLAY-SILT with scallred e 0,00-1,00m matrix £ 0.00-0.75m  Maist, raddish brown, soft, intact, SANDY CLAY-SILT; rools; hillwash.
‘SILTY SAND; raots; pebble merker. imesr densely packed i a mati o yellowish brown CLAYEY SAND; rodis; veral sginous CONCRETIONS becoming more sbundant with dept: hill £ ‘CONCRETIONS, n & mai of tectiah brown, miroshatired e hard ferruginous CONGRETIONS; roos; hillws ot gy mais, o o, . e e S LA Toots: bouider ?
w i
0,40-1,20m nn\e jellowish ‘streaked orange, medium dense, laminated and jointed (stained red -
R S e S A I S L | f
residual Dwyka tl I
i 174
: 0
; 0.751,00m Scattered weathered sandstone COBBLES and BOULDERS and abundant angular
0.90-1.20m . 0,0-1,00m Abundant angular quartz gravel in a matix as above, Pebble marker. s auartz GRAVELS n a matix as above: pebble marker.
Lovzom o, e 100-1,30m ot e soun. s i, iage.e SANDY GLAYSILT i caters i3 100:00m o, brown moed Hck, e ety st et macenus SLACSIT
BoNCRETONS: NERETON 1,00-1,50m W, rekish brown e black, st o very sof. micro-fissured, SANDY CLAY-SILT, i o scamerea T manganTorous GONCRETIONS: fow rasis reacisa dlabase,
120260 Vel o siy 120220 o st o, s, i e ok COMCRETIONS: W
A P e e gﬁi
Wi
1
180220m. Abundant st hard ook BOULDERS o westhere dbase n  mat o e broan, !ge
L o e e e B e i
BB e S e i
. ) A0
PC— . 7
o samples ke, Cacani SANDY CLAYSILT rools: o0 dasaca 74
St R i
: 4 Toeisn ot Y
270:50m Sl most syl bownsseclod uf and grxcrs,ood (i s ard ’
rosos ) T e e g e o aran v
2 S segpage o .30m
o Ft—— -
tsu 13,50m on hard rock dis TCRISN -
i Komat sor e rack di 1. Pit excavated to 3,00m without refusal by Komatsu PC 300 Excavator.
. Sl sted el fam 200,
Nots 2 Nosamle aen.
Noes ' 4 Parigh unsableand okl cescndes
4 1 5 4 ] TeREN ] 2. Slow seapage from 3,30m. 4] 4
2. Rapid ssepage rom individusl isclated pipes below 1,00m. 270308 3. No samples taken. TCPisN
4 Smaldistarted sampefom20m
] o ] ; s s ]
Nots
{ 1. Pit excavated to 5,50m without refusal of Komatsu PC 300.
. Rap saapag bl .0,
5 Onolarg udsirtedsampl fom 3.00m.
Torsn
7w
ol ol ol ol ol ol
PARTRIDGE, MAUD AND ASSOCIATES 141 HOLE/TEST PiT| Test Pit No.:PB 65 PARTRIDGE, MAUD AND ASSOCIATES 1141 HOLE/TEST PiT| Test Pit No.:PB 67 PARTRIDGE, MAUD AND ASSOCIATES | 1Al HOLEMEST PIT | Test PitNo.:PB 68 PARTRIDGE, MAUD AND ASSOCIATES 1 HOLE/TEST PiTl Test Pit No.:PB 69 PARTRIDGE, MAUD AND ASSOCIATES  1pial HOLE/TEST PiT] Test Pit No.:PB 70
CCONSULTANTS IN THE EARTH SCIENCES Sheet:1 of 1 CCONSULTANTS IN THE EARTH SCIENCES Sheet:1 of 1 CONSULTANTS IN THE EARTHSCIENCES Sheet:1 of 1 'CONSULTANTS IN THE EARTH SCIENGES Sheet:1 of 'CONSULTANTS IN THE EARTH SCIENGES Sheet:1 of
PROJECT. BRAVO ASH DU PROJECT. BRAVO ASH DU PROJECT: BRAVO ASH DUMP PROJEGT, BRAVO ASH DUMP PROJEGT, BRAVO ASH DUMP
PROFILE DESORIPTION PROFILE DESORIPTION PROFILE DESGRIPTION PROFILE DESORIPTION PROFILE DESORIPTION
V’ 0,00-0,30m  Moist, reddish brown, soft, intact, SANDY CLAY, containing scattered fine friable shale 0.00-1.00m Me llowish br CLAYEY SILTY ,00-040m Most, dark yellowish brown, firm, intact, CLAYEY SAND; roots; hillwash. ,00-0,60m Moist, yellowish brawn, mottied dar brawn, firm, micro-fissured SANDY CLAY with 0,00-0,60m Abundant sub-rounded GRAVELS, COBBLES and BOULDERS, densely packed ina
7 e, A 2 enu e B S oo SR Sh oo ity okt
i 0.30-1.20m RAVELS
i S i om Ve ‘
i SR R . T S, B ‘
0.60-1.20m LS. densal rown, biot -and orange, stiff with fim pockets, hic
e s ) I T R S T el
20 7
i T 1 #
!'r.i m onal 1,00-1,80m very soft rack,
12 A i
i 1202.00m  Sighty most, vl oo stoaked ik, Uiy laminalod and ol (lainod ad TEESO At o gt e ok OFAVELS el e o 76 120570m Vst el o, st g o, o1 . it e E— o
!‘!’ v donse: lormuginasd rosdal Raylon shalo. ?éi e i meer, o sl g ke e
7] 2
i i % 1y
i e ﬁg? i
1371 &7 7! Eat:
7 7
7 . i o
12 . ]
4zan| % 24 7 s
[ 2 Notes: 977 1t
2,00:3:30m Yellowish brown, banded pnk, highly weathered, tinly laminated and finted (tained i 7 L
o S o oo Srae - 1. Pitexcavated 1o efusal of Komalsu PG 300 st ,80m on s rok Raylon snle %; i
e
- 2 o watr i sncouniors ] o
4o samplsen i i
250350m il laminatod, 7 :
J— 270300m Yoo o, skl i gt o, Ny wenbre, v, joved !
3 270308 { 5
;
i
.
Notes: Notes: :
R —— 2 S ogpage o 150m. bosomes apdblow 2 0m
& Nosmplsaen. ) 1P ccavaa o sl of Komatss PO 30035 o st ok athere Royion sl -
4 4. Shale dips at approximately 2010 the south. 4 2. Rapid seepage below 1,80m. 4 4 Notes:
Tomin 2Bioaios 2. Maderatly rapid saepage from 2,8m.
20308
s s s s
ol ol - -
+[eenon | oo P
o oo | s ror s o | | TS e o v 1 oo, v
o= ey | ome | Ao | s
o] rer| oare [r———
INDEX_REFERENCE : ar ax er APP
AT e
e KUSILE POWER STATION
o
woeana |
PPROVEL ASH DUMP No 1
i GEOTECHNICAL LOGS
o0 SHEET 2 OF
B P B GRS
il g
s | TR [ |
Ll Kuighepigsos | DRG. No. K30300098/06—204 1
ORI [25/3/10]
€sk [oeer | v
sens skom| 0.90/23274 [0 [1




ESKOM HoLENe: KAOT ESKOM HoLENer KADZ EsKon HoLE o KADS ESKOM HoLENer KADE EsKon HoLE o KADS ESKOM HoLENer KADS EsKon HoLE o KADT
KUSILE ASH DA Snat 1011 KUSILE ASH DA Snat 1011 KUSILE ASH DA e KUSILE ASH DA Snat 1011 KUSILE ASH DA e KUSILE ASH DA Snat 1011 KUSILE ASH DA e
08 NunBER 000 08 NunBER 000 08 MunBER 000 08 NunBER 000 08 MunBER 000 08 NunBER 000 08 MunBER 000
599 \ery most, redcish brown, sof, intact,clayey SILT. 599 \ery most, yellow brown, soft, intact, sandy gravelly SILT. s 999" ery moist,recklish brown, sot, nact, layey SILT 559 \ery most, oange brown, oose, ity sandy GRAVEL. s 6 999 it orange brown, eose, sity sandly GRA 59 ot orange brown, oose, sy sandy GRAVEL salsd % i, orange brown,veryloose, sty sandy GRAVEL.
Tepka o oo Topso 4 opsol it 3 Topec and Mo coising of i st poblos ad itz < Pebbio marker and topsol 5o Filash and pobble marker
sss 7 ™ . . o o 258 o
Very moist, brownish red, sof, intact, clayey SILT. Red stained yellow on joints, highly weathered, laminated, very softrock o Very moist, e motld black, rm, issursd sty CLAY. Very moist, orange brown, loose, sty sandy GRAVEL. 2 s S o9 Mt red yello oange,oose clyey GRAVEL.
Hilwash. o Hillwas Pebble marker with abundant cobbles of quartz and quartzite. 4 Very moist, orange brown, loose sitty sandy GRAVEL. o 1259 Completely weathered shal
ars Rayton Formaton. 5% 3 Pebble marker with abundant cobbles of quartz and quartzite. £ Rayton Formation.
Vecy ot very oose, ity clayey GRAVEL. . 7 Very moist, yellow range motied ed an bk, i, surec, isyey 3 - ot ed mlted orenge, s, gravely SLT. Soc)
Nodular facrao and pabble marker. Light gray, moderaely weathered, sof fock,laminatad SHALE. 5% LT, it yelow orange mtld red and Blck. fim. slghly clasts 29
Rayton Formion. 7 Residual tte /] ey ol oo 208
Very moist, rusk red brow, irm, ntct, ity CLAY A ‘ formugen i 39
Very moist usk 5 ighily forugenised osidua 39l
” o a H
7 * Ll 228 .
wor g o well —L Pink red stained black on joints, highly weathered, laminated soft rack
a9 Very moist, banded yellow and grey. s, beded, ity CLAY. y Shal
. . Completely weathered ilite. 4 205 Rayton Formation.
g 2 A Very mois. banded yellow and grey, i, bedded, sty CLAY. oist, rod. s, fssured, s
2z T Very mois,yellow orange motte back,fr, fissured, layey SILT. f oy weathored e ot e, . e sty CLAY
Woist, s olve, dens, sy SAL o g T[] Residual dabase. s g {11 rores
Compiea vsiherd g maba» with occasional carestone cobbles 1] 79
and boulders up to 500 rm diamet o ol % 1) End of hole near refusal,
NoTES 1l : 2) No groundwater encountered.
1) End of hol at refusal on medium hard rock shale. g 3z 7 3)No samples takan.
I Very mois. olive yellow orange, firm, jointed sandy clayey SILT. o
2) Slight saspage at 2.2 m. ol Completaly weathered diabase with occasional corestone bouiders up to. 7 2
- 59 No sampe aken [l 200 mm. o 7 Woist, yallow stained biack. st issurod, ity CLAY.
o e re i gl banig. ighy weathered,bedded, o rock TLLTE i % Compiiely weathered e
NoTES i Duka Grou 7 Vi
- 7 v
1) End ofhole near relusal. ] NoTES " 7
2)No groundetor encounerod. L 1) End ofhole ner refusal. 7 P 77
3) Undisturbed sample KAO1 taken at 1.8 m. Ll i %
) o | 2} Sight seepage &t 1.8m, NOTES w7
Ll Indisturbed sample. taken at 1,5 m. L 495
3) Undisturbed sample KAQ4 taken at 1.5 1) End of hole near refusal.
NoTES
p 2) Modorate soepage from 22 m.
" 1) End of hole on very stiff sity clay.
‘ot 3) Undisturoed sample KAGS aken a1 24 m.
oTES 2) No groundwater encountered.
1) End of hole at reach of excavator 3)No samples taken.
2) Sight seepage al 5,30 m.
3) Undisturbed sampla KADG taken at 2.4 .
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e 7% Very moist,reddish brown, sofl ntact, clayey SILT. TRa 7% Mois,orange brown, very loose, ity sandy GRAVEL. Woist, orange brown, loose, sitty sandy GRAVEL, Sl 7% Very moist, dark brown, loose, sy SAND. ™ Hois,red, soft, intact,sandy SILT. e 7% ot red, sof, ntact, sandy SILT.
Topsol < il and pobble marker Villwash and pebble merker cunsisting o foundd quartzie pebbles and Topsol Topeo Topss
4 by quartz grit [ [— 0 o
) s i Vory il yalow orarge,aoes, sty SAND. Very moist, grey brown, soft, intact, ciayey SILT. ] Very moist, grey brown, sof, intact, clayey SILT.
Very moist,rusk red brown, i, inact, sity CLAY. ery moist, derk red blotched or yellow brown, i, ntac, san s - " intect,
Residual diabase. Yery most, dark red blotched or yellow brown, fim ntac, sandy SILT okt ol rangesoaked 1, ot et ey LT wi gravet Hiltwes Hillwash. Hillwash,
with gravel. Residual tlite_comprising of occasional cobbles of quartzite i
Fertugenised residua e e ombren R ,
B W, light grey staned red, very loose, silty SAND. l
e Hilvash, 12 o
ta Waist, pale yellow banded white and dark red, firm, banded, clayey SILT. R Wel, light grey stained red. very loose, sity SAND. W a
Most, pal ofve, dense, sy SAND. Compielely weathered ilie [ Hilwash. 5 b
‘Completel weathered oinied dabse wih occasional corestone cobbles o o = IR Welight grey stained red, very louse, sty SAND.
and boulders up to 500 mm diameter. o o s . Hilwash.
g sl ks v o, s, sty Wetyellow orange blotched ey, fim, sickensided, sancly CLAY. I L
% Residual tilite Wet yellow orange blotched grey, firm, intact, sandy CLAY. Wel yellow orange blolched grey, firm, intact, sandy CLAY.
3 Comp\eté\y weelhe/ﬂd ‘sandy tillte with abundant deS‘O"S pebbles and Residual tilte. Residual tilite.
: cobibies and occasional boulders up o 200 mm damels %
W, ght grey, i, joted, clayey SILT.
NoTES Fighly to completsly weathered rock e
az
1) End of hol atrefusal on ot rock filte.
) NOTES 270
o undie ncour fie Very moist. olive yellow stained black on joints, very stiff, jointed, clayey
2 No grouncuatr encounered 1) End of ol trefuse o sft ok e e v o, very s, vey
3] Doubl fing infitromer testat 1.3m, : ‘Gompletly weathered extremely sotrock abase.
NOTES ! 9 ; 2) Slight groundiwater seepage ai 320 m. B o et v
Very moist, olve yellow siained back on jins, very s, jonte, clayey o
1) End of hole near refusal. 3) Double ring infitrometer test at 1,30 m. % v
Gompleely weathered extremely sft rck diabase. o
2) No groundwater encountered. " o
3) Doubl fing infitromeer tostat 1.0m Very maist. alve yellow stained black on jins,very St joned, layey i e
‘Completely weathered extremely soft rock diabase, o v
- . s
NOTES "—‘ NoTES
NOTES
1) End of hole near refusal on very soft rock diabase. 1) End of hole near refusal on very soft rock diabase.
1) End of ole at refusal o hard rock diabase.
2] oderate sopage at .40 m 2) Sight seepage at 1,45 m, song seepage below 3.1 m.
fom 125m,
3) No samples taken. 3) No samples taken.
) No samples taken.
4) Sdovials unsiabie - collapse within 30min.
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SETTING OUT CO—ORDINATES: TOE WALL

POINT NAME N—COORDINATE E—COORDINATE
A B8740.324 9111.488
B 8712.488 9016.434
C 8667.104 8924.295
D 8588.61 8850.324
E 8358.91 8724.418
F 7849.000 9433.447
G 7794.651 9585.718
H 7779.984 9696.247
| 7783.963 9742.789
J 7864.392 793.002

8160.983 730.186
7972.768 573.110
8335.444 9517.212
8018.513 8528.786
0 7917.665 8496.948
P 7815.762 8505.424
Q 7800.078 8532.769
R 7610.361 8753.957
S 7511.43 9405.844
T 7644.67° 9652.087
1] 7766.31 9427.098
ASH DUMP

SETTING OUT LINE ON TOE WALL
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(SEE DRAWING K30300098,/06-216)
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DOUBLE 2mm HDPE LINER
WITH LEAKAGE DETECTION

SEE DRAWING K30300098/06—224 FOR DETAILS
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SETTING OUT CO—ORDINATES: CONTRACTORS YARD

R ey g

POINT NAME N—COORDINATE E—COORDINATE
% 3712.000 8046.000
CY2 8581.000 8258.000
CY3 8794.000 8390.000
CY4 8925.000 8177.000
SETTING OUT CO—ORDINATES: BULK MATERIAL STORAGE AREA 1
POINT NAME N—COORDINATE E—COORDINATE
Eﬂ§ a 3 3
BMSTD 7906.000 8398.000
BMSTc .000 8895.000
BMSTd 8962.000 8710.000
SETTING OUT CO—ORDINATES: BULK MATERIAL STORAGE AREA 2(a)
POINT NAME N—COORDINATE E—COORDINATE
BMS2(a)a 7081.000 419.000
BMS2(a)b 7081.000 780.000
BMS2(a)c 7248.000 780.000
BMS2(a)d 7248.000 419.000
SETTING OUT CO—ORDINATES: BULK MATERIAL STORAGE AREA 2(b)
POINT NAME N—COORDINATE E—COORDINATE
BMS2(b)a 7327.000 432.
BMS2(b)b 7327.000 732.
BMS2(b)c 7423.000 732.
BMS2(b)d 7423.000 432.
SETTING OUT CO—ORDINATES: TOPSOIL STORAGE AREA 3(a)
POINT NAME N—COORDINATE E—COORDINATE
TS3(a)a 8656. 9479.001
TS3(a)b 8443. 9723.00!
TS3(a)e 8564. 9829.00!
TS3(a)d 8778. 9586.00!
SETTING OUT CO—ORDINATES: TOPSOIL STORAGE AREA 3(b)
POINT NAME N—COORDINATE E—COORDINATE
3(b)a 7081.000 058.000
3(b)b 7081.000 419.000
3(b)c 7248.000 419.000
3(b)d 7248.000 058.000
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PIPES TO PAS$ UNDER

/DRAINS AND\ ROAD
&)

D)
TOPSOIL STOCKPILE
AREA
DIRTY WATER
ROSION CONTROL PIPE
TRENCH
MEASURING/SAMPLING STATION
AT DISCHARGE POINT
(SEE DRAWING K30300098 /06-209
N 8900 FOR DETANS)
DIRTY WATER
S PIPE
o
~
w
SETTING OUT CO—ORDINATES: WETLAND/PAN
POINT NAME E—COORDINATE | N—COORDINATE
8194.754 9049.792
8102.780 9007.659
7895.106 8972.922
4 7819.672 8906.268
W5 7808.428 8881.176
W6 7947.100 8705.771
W7 8083.900 8677.287
W8 8137.336 8633.026
W9 340.246 8656.015
Wi0 303.035 8791.012
Wi 301.386 8955.698

06\ ]

|

PHASE 1b

2
AREA = 543 120m
fang, \ SRR e
LFL > (SEE DRAWING K30300098,/06-

SD1

2/DN110 KABELFLEX

INITIAL DRAINAGE DITCH

WITH DN 160 DRAINEX

(TO BE POSITIONED BY

ENGINEER ON SITE)

STORMWATER DIVERSION BERM
2m CREST x 500mm HIGH
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PHASE 1a S
AREA = 519 456m? \
THIS DRAWINGH «—0Y)
STORMWATER DIVERSION BERM % ‘
. L
® ; @ LIMITS OF WETLAND/PAN ) ’//: D
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5. TIP_AND SPREAD A 150mm THICK LAYER 1 0CK
OVER THE PAN AREA, UNTIL REFUSAL IS REACHED AND DEFLECTION HAS STOPPED.

6. PLACE A 300mm THICK PERMEABLE GRANULAR SOIL COVER LAYER OVER THE
DUMPROCK (G5 QUALITY).

7. CONSTRUCT SPINE DRAIN OUTLETS INTO THE SOIL LAYER AND CONNECT A
SERIES OF FINGER DRAINS TO THE SPINE DRAINS (FINGER DRAINS TO COVER THE
ENTIRE PAN WETLAND AREA).

WETLAND DRAINAGE PROCEDURE
1. EXCAVATE INITIAL DRAINAGE DITCHES PROCEEDING FROM LOWER
GROUND WEST OF THE PAN, TOWARDS THE PAN UNTIL FREE DRAINAGE
OF PONDED SURFACE WATER IS ACHIEVED.
2. DRAIN THE PAN OF ALL STANDING WATER.
3. REMOVE LARGE VEGETATION AS FAR AS POSSIBLE. (BUSHES etc.)

4. INSTALL DRAINEX PIPES, GEOFABRIC AND STONE TO INITIAL DRAINAGE DITCHES.

8. (LAY A DOUBLE HDPE LINER SYSTEM WITH LEAKAGE DETECTION OVER THE DRAINS).
9. (PLACE A 300mm DRAINAGE AND PROTECTION LAYER OVER THE HDPE LINER).

YER OF —100mm DUMPR

COMPACTED BACKFILLED WITH SELECTED
GRANULAR SOIL FROM THE TRENCH
EXCAVATION IN ACCORDANCE WITH
SANS—2001-DP1 (FLEXIBLE PIPES)

25m TAPER SECTION

~——NOMINAL EDGE OF PAN

-

PLAN ON WETLAND/PAN

SCALE 1:2000

NOMINAL EDGE OF PAN

25m TAPER SECTION

200

350

150,

HDPE LINER SYSTEM

200 GRANULAR SOIL COVER
| SPECIFIED AS FOLLOWS:
GROUP A CLASSIFICATION

{_ SEE GENERAL NOTE 2)

NGl DUMPROCK (=100mm)
w—CL_ (MAX.STONE SIZE =100mm)

COMPACTED BACKFILLED WITH SELECTED

SCALE 1:10

PRE-FABRICATED DN 75 DRAINEX
WRAPPED WITH 'FLOWNET' DRAINAGE
CORE AND A4 GEOFABRIC TUBE
(SEE NOTE 1)

GRANULAR SOIL FROM THE TRENCH 400
o Dby CoORDANCE M DN110 |KABELFLEX (PRE—FABRICATED PER NOTE 1)
— - XI —
N I SANS—2001-DP1 (FLEXIBLE .PIPES) AR R N
T T T T B SPECIFIED AS FOLLOWS:
S | g o e e e e e s e sy 17 § GROUP A CLASSIFICATION
N 1 : (SEE GENERAL NOTE 2)
= L - N
M
150 DUMP ROCK| INIIAL_DRAINAGE DITCH 3 DUMPROCK
SEE DETAIL 2 w—NCL_ (MAX.STONE SIZE =100mm)
TYPICAL SECTION THROUGH PAN AREA r
N.T.S & 8 DN75 DRAINEX
1
1 N g
\ 3 B A6 GEOFABRIC
5 ‘ 500 ‘ ! ] 19mm_ STONE
B par SECTION
SCALE 1:10
INITIAL DRAINAGE DITCH DETAIL
GROUP B OR GROUP C SOIL COMPACTED TO SCALE 1:20 600 800
STORMWATER DIVERSION BERM AT LEAST 93% MOD AASHTO AT OMC % 2% (SEE SECTION@FOR PERMANENT DRAIN INSTALLATION IN THE TRENCH) 195 210 . 195 | 225 150 . 275
(SEE GENERAL NOTE 2) DN160 é k DN160| DN110 é k DN110
NGL
SCALE 1:20 12.5m 12.5m ABELFLEX KABELFLEX |
4 4 - e . )
N N i SCHEDULE OF PIPE QUANTITIES [~ - ‘ ‘ ;\/ COMPACTED BACKFILLED WITH SELECTED
ELFLEX I GROUP A CLASSIFICATION SOIL FROM
oﬂ,, oﬂ,, MAIN COLLECTION JUNCTION oﬂ,, D'[',E%KB\RBA.NEX %838 o o THE TRENCH EXCAVATION IN
Y Y DN110/110 45° Y—JUNCTION Y, ONTI0/75 45 REDICERY 50" Ne- 74 = ACCORDANCE WITH SANS—2001-DP1
DNT10 /170 45" Y 3 No. // e (FLEXIBLE PIPES) SEE GENERAL NOTE 2
- 3 No. RORERRRROR IR MRS
DN110_KABELFLEX | ] DN110 KABELFLEX ] ) L 2 T rROMINTAL  FROM FINGER DRAN
| MAIN COLLECTOR | | | MAIN COLLECTOR ¢ DRANAGE DITCH
DN110/75 REDUCER S DN110/75 REDUCER DN110/75 REDUCER & DN110/75 REDUCER  \r. DN110/75 REDUCER SECTION
45" Y=JUNCTION 5 45" Y=JUNCTION 45" Y=JUNCTION S 45" YZJUNCTION . 45" Y=JUNCTION
& & SETTING OUT CO—-ORDINATES: PIPES SCALE 1:10 \——,
o oo (to be confirmed on site)
N N
POINT NAME | E—COORDINATE | N—COORDINATE
A 8724.8449 8637.5457
DN110/75 REDUCER B 8365.5713 8687.9589
12.5m 12.5m 12.5m 45" Y=JUNCTION c 8302.1240 8881.4387 |
P D 8260.7412 9017.6473
N K E 8004.3526 8738.7715
K Q F 7958.4430 8839.9581
S Z G 8077.801 8932.8108
X S H 7844.367 8888.1679
QA7 - GENERAL_NOTES: J 7522.792. 9009.0121
DN110/75 REDUCER S& [ 1. ALL DIMENSIONS GIVEN IN MILIMETERS, UNLESS OTHERWISE NOTED. K 7350.2834 9005.2592
45 YLJUNCTION S 8 2. REFER TO DRAWING K30300098,/06—201 FOR DESCRIPTIONS OF MATERIAL L 8022.844° 8690.1848 il sl Ml w |aw | aw
GROUP CLASSIFICATIONS. SETTING OUT CO—ORDINATES: STORMWATER 1+ [erono | serso s o a o | T [T
3. ALL DN75 AND DN110 DRAINEX PIPES TO BE SUPPLIED PRE—FABRICATED DIVERSION BERMS o [rern | s ron comenr o o e | aw | ow el e
DN75 DRAINEX & WRAPPED WITH A 'FLOWNET DRAINAGE CORE AND AN A4 GEOFABRIC TUBE. S EIEET RIS [p—
S o S101555 Sorasis—] 5 | [4sre T KUSILE POWER STATION
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T STRIPPIN
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SETTING OUT CO—ORDINATES: FINGER DRAIN ZONE

POINT_NAME N—COORDINATE
8839.747
FD2 8590.661
FD3 8523.582
FD4 8231.025
FD5 7957.852
FD6 7562.747
FD7 7525.110 9242.791
FD8 7610.990 9200.162
FD9 7693.421 8939.55
D10 7744.479 8581.025

SETTING OUT CO—ORDINATES:
GROUNDWATER FINGER DRAIN OUTLET S.O0.P

POINT_NAME N—COORDINATE E—COORDINATE]
FD 8736.274 108.500
FD2 8684.778 9163.7
FD. 8633.281 1218.92
FD4 8581.785 9274.13
FDS5 8530.289 9329.344
FD6 8222.909 661.787
FD7 8175.676 720.143
FD8 8121.447 774.108
FD9 8050.967 9810.541
D10 7969.279 9823.069
FD1 7893.810 9810.384
FD12 7811.351 9766.589
FI 7748.112 9725.410
FD14 7685.351 9684.543
FD15 7624.296 9644.786
FD16 7540.014 9182.914
FD17 7551.299 9108.768
FD18 7562.585 9034.622
FD19 7573.870 8960.476
FD20 7585.155 8886.330
FD21 7604.626 8758.401
FD22 7651.180 8698.403
FD23 7700.071 8641.498
FD24 7749.392 8584.091
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KUSILE POWER STATION

STAGE 1 CONSTRUCTION (FIVE_YEAR FOOTPRIN
CONSTRUCTION SEQUENCE IN FOOTPRINT AREA TO

MINIMISE CONSTRUCTION

(PHASE 1A AND 1B SEPERWMSH YJTORMWATER SILT POLLUTION

PHASE 1a AND 1b

1. DRAWING K30300098/06-216 DEFINES CONSTRUCTION PHASE
STORMWATER AND SILT CONTROL FACILITIES THAT ARE REQUIRED TO

CONSTRUCTED BEFORE EACH PARTICULAR SECTION OF THE MAIN WORKS

COMMENCES. THE GENERAL SEQUENCE WILL THEN BE AS FOLLOWS:
2. PREPARE STORMWATER DIVERSION AND CONTROL FACILITIES AT SOIL

STOCKPILE AREAS AND CONTRACTORS YARD. THEN STRIP AND CLEAR.
3. STRIP, CLEAR AND REMOVE TOPSOIL IN FOOTPRINT AREAS OF PERIMETER

SILT RETENTION DAMS.

4. CONSTRUCT SILT RETENTION DAMS, INCLUDING PERFORATED OUTLET TOWERS.
CONSTRUCT ASSOCIATED TEMPORARY PERIMETER STORMWATER CHANNELS
TO SOUTH, EAST AND WEST OF MAIN FOOTPRINT. CONSTRUCT DEFINED
CULVERTS PER DRAWING K30300098/06—216 UNDER THE PERIMETER ACCESS

ROAD.

5. STRIP, CLEAR AND REMOVE TOPSOIL IN DIRTY DRAIN, ROAD BED AND CLEAN
Om LENGTHS AT A TIME, AND FORM EXTERNAL

DRAIN AREAS, OVER 100
MITRE—CUT DRAINS WITH QUTLETS TO SILT RETENTION DAMS.

6. UNDERTAKE THE SPECIFIED STRIPPING, CLEARING AND DRAINAGE AND LAYER

WORKS OF THE WETLAND/PAN AREA.

7. EXCAVATE AND LAY GROUNDWATER PAN AREA FINGER DRAIN OUTLET PIPES.

8. EXCAVATE AND CONSTRUCT THE DIRTY WATER CONCRETE CANAL IN 1000m
LENGTHS AT A TIME. BACKFILL TRENCHES AFTER COMPLETION OF EACH SECTION.

9. CONSTRUCT PERIMETER ROAD BED AND BALANCE OF CULVERT CROSSINGS OVER

1000m LENGHTS AT A TIME.

10. EXCAVATE AND FORM CLEAN WATER DRAINS IN 1000m SECTIONS TOGETHER
WITH CULVERTS AND CULVERT DISCHARGE TRENCHES TO SILT RETENTION DAMS.

11. COVER THE DIRTY WATER DRAIN CANALS WITH THE PRECAST LIDS IMMEDIATELY

ON COMPLETION TO ALLOW SILTY STORMWATER TO PASS OVER THE

12. TOPSOIL REMOVAL AND FOUNDATION PREPARATION IN 0.25km? SECTIONS OF
THE ASH DUMP FOOTPRINT, MAY COMMENCE AFTER COMPLETION OF STEP 4,
IN TIME TO RECEIVE THE LINER SANDWICH INSTALLATION (ALSO INSTALLED IN
0.25 km? SECTIONS LAID AT A TIME). THE FOOTPRINT STRIPPING MUST NOT
BE UNDERTAKEN MORE THAN 1 MONTH BEFORE THE LINER IS SCHEDULED TO

BE INSTALLED.

13. DELIVER, TIP_ AND SPREAD THE 300mm G5 GRANEL POETECTION LAYER OVER
THE INSTALLED LINER AS SOON AS EACH 0.25km?SECTION IS COMPLETE.

14. FORM THE TOE WALL TO EACH LINER PANEL SECTION, INCLUDING DRAINAGE
gf&g AT 75m INTERVALS FOR STORMWATER DISCHARGE TO THE SILT RETENTION

15. SIMILAR CONSTRUCTION SEQUENCES ARE REQUIRED AT THE ASH DUMP DIRTY
DAM, THE RADIAL STACKER TERRACE, AND THE WORKSHOP TERRACE TO
PROVIDE STORMWATER AND SILT CONTROL FACILITES AHEAD OF THE MAIN

WORKS CONSTRUCTION (SEE DRAWING K30300098/06—216).

16. AFTER STEP No. 4, SUBSEQUENT STEPS CAN BE PERFORMED IN PARALLEL TO

MEET THE CONSTRUCTION PROGRAM.
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CANAL.
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SCALE 1:50
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o
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g CULVERT INVERT <
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T
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300

30Q

CULVERT

FINAL GROUND
LEVEL

EXCAVATE, TRIM TO MATCH
TOP LEVEL OF DIRTY DRAIN
(SEE DRAWING K30300098,/06-210)

HIGH STRIPPED LEVEL

COMPACT

NOTE:
SEE DRAWINGS K30300098/06—210 AND

235 TO 238 FOR PLAN DEFINITION OF
CUT AND FILL AREAS.

LOW STRIPPED LEVEL

1_vw <
8l ;- \\(\\\\\\\
S

COMPACTED FILL TO MATCH TOP LEVEL OF DIRTY DRAIN
(SEE DRAWING K30300098/06-210)

VARIES

CONCRETE ENCASEMENT CLASS 15/19

VARIES ACCORDING TO GROUND SLOPE

NOTE:
ENDS OF DRAIN TO BE SEALED WITH
200 THICK CONCRETE END CAP

WTH 19mm STONE

TRENCH FILLED m
(ONLY IN AREAS WHERE GROUNDWATER
FINGER DRAINS APPLY)

€ DIRTY WATER CULVERT

SEE HDPE LINER FIXING TO CONCRETE DETAIL—_ |
ON DRAWING K30300098/06—221

300|DRAINAGE LAYER
- Z

VARIES 2.2-2.7

=+
2

VARIES 1.8-2.3

DN 110 DRAINEX SPINE
DRAINS IN TRENCHES

crs.
SPECIFIED AREAS

[m
2]
<
I
o

PHASE

e

\300 THICK CONCRETE END CAP

BIDIM_A8 GEOTEXTILE
(OR SIMILAR APPROVED)

160 PN6 u—PVC PIPES
@ 75m crs. (CLEAN WATER) 160x160 TEES @ 75m crs.
DN 160 DRAINEX OVER
SPECIFIED LENGTH

SCALE 1:100 W

€ DIRTY WATER CULVERT

>\ e e e
N / , / , / p /
" N
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q % s s s s &
/ / / /
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S.0.P (SEE DRAWING K30300098/06—210 FOR S.0.P SCHEDULE)

37500

N N > v

37500

TYPICAL DETAIL OF GROUNDWATER FINGER DRAIN PIPEWORK UNDER LINER SYSTEM (ONLY IN ZONE DEFINED ON DRAWING K30300098/06—210)

DN_110 DRAINEX HERRING—BONE
LATERAL PIPES

SCALE 1:500
(832m OF PRE—FABRICATED DN 110 DRAINEX TUBE PER Ha)

/MESH REF. 193

—_—~mm—] || —~rm—
— | o | E
3 =t
\ \
L= | B
75mm BUNDNG — | — — — — — — — — S
1000
200 1500 200
SCALE 1:20
GLEAN RIVER SAND FOR COMPACTION
REQUIREMENTS FOR SAND ON TOP OF
THE LINER, REFER TO 30300098,/06—221
DRAWING NOTES.
300 G5 DRAINAGE LAYER A8 GEOFABRIC
A8 GEOFABRIC TOP HDPE LINER
BOTTOM HDPE LINER A8 GEOFABRIC
A8 GEOFABRIC
100 SAND
FOR COMPACTION OF SAND BELOW LINER,
CAUTION SHALL BE MAINTAINED SO AS TO
AVOID DAMAGING PIPE.
NOMINAL COMPACTION IS REQUIRED, HOWEVER,
TO AVOID SETTLEMENT BELOW LINER SYSTEM.
d (SEE DRAWING NOTES ON DRG 30300098,/06—221)
300 \
PRE—FABRICATED DN 110, DRAINEX NOTE 1-
WRAPPED OWNET' DRAINAGE.
ALL DN75 AND DN110_ DRAINEX PIPES TO BE
CE OV 4 BIDIM A4 GEOTEXTILE TUBE SUPPLIED PRE—FABRICATED WRAPPED WITH
A 'FLOWNET DRAINAGE CORE AND A BIDIM A4,
SCALE 1:10 GEOTEXTILE TUBE.
S.0.L
A A
PHASE 1b | PHASE 1a ‘ 2000 ‘
STRIPPED LEVEL NGL| 12— 32 o
¥ ¥ 1 # g!8 GENERAL NOTE:
ALL DIMENSIONS ARE GIVEN IN MILVETERS, UNLESS OTHERWSE

SCALE 1:100 w

NOTE:
DN 110 DRAINEX PIPES TO BE SET OUT TO COVER THE AREA
DEFINED ON DRAWING K30300098,/06—210, WITH NO MORE THAN
ETWEEN ENDS OF HERRING—BONE LATERAL PIPES.
IN_ AREAS WHERE THE MAIN_SPINE PIPES DIVERGE, THE LATERAL
PIPES MUST BE EXTENDED TO COVER THE AREA BETWEEN MAIN
SPINE PIPES, SEE SETTING OUT EXAMPLE ON DRAWING
K30300098,/06—210.
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REFER TO DRAWING No. K30300098/06-349
FOR HAUL ROAD TO ASH DUMP LEVELS

0s¢ 8 3

oSy 8 3

N g 850

STORMWATER DIVERSION TRENCH

NUMBER 3 LONGI
SEE DRAWINGS K3

NOTE: ROAD ﬂ)G$uLEVﬂ.S AS PER ACCESS ROAD

IDINAL SECTIONS
0300098/06-371 AND 372

STORM WATER DIVERSION TRENCH

secTioN/ A

SCALE 1:50

2000 MIN

SECTION( ? )
SCALE 1:50

(SEE DRAWING No. K30300098/06-252
FOR PIPE ALIGNMENT AND PROFILE) \

FALL

FINISHED TERRACE LEVEL

N 9 850 ~ ——— N9 850
TERRACE DRAINAGE INTAKE STRUCTURE
(SEE DRAWING No. K30300098/06—253)
\RUN-OFF COLLECTION TRENCH
1000mm DEEP. GRADE TO TERRACE FALLS
N 9 750 N 9 750
REFER TO DRAWING No. K30300098/06-349
FOR HAUL ROAD TO ASH DUMP LEVELS
m m
[+ @
P 2 &
PLAN
SCALE 1:500
¢‘_ ACCESS ROAD
|
4000 i 4000 9478
FALL | FALL FINISHED TERRACE LEVEL NgL /

Il
1 ‘ 777,,,7—77””’7
3 | o ——E

NgL T ‘ DIRTY WATER OUTLET PIPE

N.G.L.

NOTE:

THIS DRAWING REFLECTS FINISHED TERRACE LEVELS.

EXCAVATION FOR
LAYERS BY OTHERS.

FALL

CONCRETE SLAB AND ASSOCIATED

{ CONCRETE SLAB

CONCRETE PAVEMENT DESIGN (BY —!
OTHERS)

TYPICAL PAVEMENT CONSTRUCTION DETAIL

SCALE 1:250

FINISHED TERRACE LEVEL

1000

1
1,5

1000

COORDINATE LIST
RADIAL STACKER TERRACE
| POINT E—COORD N—COORD
| CONST: [
8350.000 9870.680
8240.864 9965.613
8243.451 9847.059
4 8251.089 | 9824.557 4
5 8263.417 9804.242 4
T6 8279.849 9787.077 470.
17 8299.607 773.875 470.
FINISHED TERRACE LEVEL T8 321.754 765.263 | 1470.
v T9 8345.240 761.648 470.!
o 0 8368.951 763.202 470.000 |
&y A 1 356.392 715.778 470.00f
370.409 726.17. 469.613
365.623 750.21 468.766
N 4 3381.998 1766.34¢ 1467.981
- 5 391.762 769.858 | 1469.904
6 3412.593 781.288 | 1469.889
7 430.463 796.949 470.000
8 444.514 9816.112 | 1470.000
9 454.879 9839.796 466.886
| T20 466,405 9851.807 | 1466.717
21 477.652 5 466.600
)2 477.652 9870.680 | 1468.000
3 477.652 9877.780 467.507
| T24 477.652 9891.180 | 1466.577
| T25 3432.138 9877.865 | 1467.683
| T26 8387.311 9889.740 467.863
27 8240.864 9870.680 470.000
N.G.L.
N — v |
——1
3
secTION /T
SCALE 1:50
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OUTLET PIPE
DISCHARGE

FOR (TYPICAL)
%\ ‘ STONE_PITCHING ACCESS ROAD TO PUMP STATION
' / SEE DETAIL 4 (GRAVEL)

MINIMUM STONE SIZE FOR
STONE PITCHING TO BE
150mm PER SANS

200DK,
GROUTED MEDIUM PITCHING

AWM

750x
RECTANGULAR
ULVERTS

STORMWATER CONNECTING TRENCH
SIDE SLOPES 1:3

ACCESS ROAD No. 3

740

VEGETATED OQUTER
SIDE SLOPE

SN

¢ EMBANKMENT
3000
SEE NOTE 10
SOR— TWL 1446.800
2
1=
2
~1
/1
0.75 0.75
T ESTIMATED EXCAVATION
LINE OF FOUNDATION LEVEL
1500
SETTING OUT POINT (SOP) CO—ORDINATES
POINT NAME E—COORDINATE N—COORDINATE | Z—COORDINATE
P1 10568.431 7518.429 1442.000
P2 10599.280 7545.145 1442.000
P3 10599.280 7580.892 1442.000
P4 10574.053 7603.622 1442.000
PS5 10535.083 7474.864 1446.800
Pé 10610.380 7540.074 1446.800
P7 10610.380 7585.832 1446.800
P8 10549.676 7640.529 1446.800
P9 10553.737 7618.810 1446.000
P10 10532.806 7640.208 -
P11 10568.368 7679.812 1444.517
P12 10597.2911 7580.6646 1440.500
P13 10620.7201 7606.6662 1440.089

%
X

SEEEESSAY

2N

DRORRRRIRR,

MINIMUM STONE SIZE FOR
STONE PITCHING TO BE
150mm PER SANS
STANDARD 1200DK,
GROUTED MEDIUM PITCHING

CLEAN WATER
COLLECTION CHANNEL
TYPE 1, TYPE 2, TYPE 3

DETA
SCALE 1:20

(4
o/

SIDE SLOPES 1:3

500¢ NB CLASS 6
HDPe OUTLET PIPE

R

500#¢ NB CLASS 6
HDPe OUTLET PIPE

2000

A8 GEOFABRIC ——

DN3 FLOWNET HDPE MESH
HELD IN PLACE WITH REINFORCED
LASTIC STRAPPING AT 400crs.

175¢ HOLES
(4 per set)

g

—12mm CLEAN STONE

MATERIAL SPECIFICATION FOR COMPACTED
FILL DAM WALLS

1. EXCAVATED SOILS FROM THE DAM BASIN EXCAVATION MAY
GENERALLY BE USED FOR THE COMPACTED FILL IN THE DAM WALLS.

2. EXCAVATION VOLUMES EXCEED FILL VOLUMES, SO FILL MATERIAL TO
BE SELECTED FOR QUALITY.

3. THE DAM FOOTPRINT TO BE CLEARED OF VEGETATION.

4. TOPSOIL TO BE REMOVED TO A DEPTH OF 200mm AND PLACED IN
THE TOPSOIL STOCKPILE.

5. GENERALLY UP TO 1m OR SO OF UNSUITABLE MATERIAL IN THE
EXCAVATION TO BE DISCARDED.

6. THE EXPECTED MATERIALS IN LOWER LAYERS ARE TILLITES AND
CLAYEY DIABASE.

7. MATERIAL FOR THE COMPACTED FILL IN THE WALLS SHALL
PREFERABLY BE SELECTED FROM THE SANDY RESIDUAL TILLITES WITH
THE FOLLOWING PROPERTIES: —

GRAVEL PERCENTAGE 3 TO 8%

SAND PERCENTAGE 40 TO 70%

SILT PERCENTAGE 20 TO 40%

CLAY PERCENTAGE 10 TO 30%

UNIFIED CLASSIFICATION SC TO CL—ML OR CL

9. DIABASE WITH A HIGH GRAVEL CONTENT, WHERE IT INTERCEPTS THE
FERRICRETE CAN BE USED IF REQUIRED IN A 5%o COMBINATION WITH
THE SANDY TILLITES.

10. THE COMPACTION SPECIFICATION TO BE 95% MOD AASHTO DENSITY
+ 2% OMC, PLACED IN 300mm max. LOOSE LAYERS.

11. BOULDERS OR ROCKS GREATER THAN 130mm/TWO THIRDS THE
LAYER THICKNESS IN SIZE TO BE DISCARDED.

12. FOLLOWING COMPLETION OF EMBANKMENT CONTRUCTION,
EXCAVATED BASIN SURFACE TO BE RE—SEEDED WITH NATIVE GRASSES.

1442.000
g L 1 2008 cLean sToNe
= g
=
LL 1440.500
SCALE 1:50 (E )
¢ EMBANKMENT
SEE NOTE 10 oo
‘1500 1500
P 1446.800
VEGETATED OUTER
SIDE SLOPE
2
1=
NGL _
7N
)
A
N
KL
= I~
FALL 1:200 075 |1500]

TO DISCHARGE

[l ‘)
SCALE 1:100 v

SILT RETENTION DAM
VOLUME =

L

NGL

X

R

5

SPILLWAY
SIDE SLOPES 1:3

STONE PITCHING.

STONE PITCHING TO BE
150mm PER SANS
STANDARD 1200DK,

N
NG SIDE_SLOPES 1:3
A2 TO BE STONE PITCHED

5mx5mx300mm AREA OF
MINIMUM STONE SIZE FOR

TOP OF CREST
EL. 1446.800

P10

GROUTED MEDIUM PITCHING

VEGETATED OUTER
SIDE SLOPE

e l
e
e

Z
=
2000 8
== ©

= —_—
1 3 ‘ 5 1 Y

¢ CHANNEL

SECTION GRASSED STORM WATER CHANNEL
SCALE 1:100

5008 NB CLASS 6
HDPe OUTLET PIPE — ALL
JOINTS TO BE BUTT WELDED
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AN
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N
ﬁl RETENTION DAM (SEE DRAWI
K30300098/06—320 TO
7

s27)-

ASH DUMPjnnl
CONSTRUC]
(
K

EE DRAWN
0300098,/

\

[¢

/

RTY DAM
PHASE

—215

2" 7 e
o~ % 7 -
- . 5 e
>—RADI STACKER TEgR E —
- (SEE'DRAWING K30300098/06-213) | e —
G —
T —~— | -
e o {/ %
/.\ \\ 7/ P by —u -
ol I e
\\ e EE DRAWING K303 I D S I v
s — — B
| U L
\ Y A | R
I Z : —— <
CONTRACTORS'S YARD “ / - ~___
& ENGINEER'S OFFICE | / : e oy ——— L, —~—__
| / 5 o ] N - — |
/ / \_@ [ AN —
/ 7 -’ . ] -
N N . I S 70— A TP N
‘ / i /' SILT RETENTION DAM (SEE DR | A —
/ / % K30300098,/06—320 TO :7 [ Y™ —
= i \ L _
H / I -~ o
\'/ / $ I = — o
/ M A"/ //// \,,\\\ .
/ - ,e .
;o | JT”””T’}/‘U T _ S T - — - T><|
ATINNRLTER S.0.L TOE WALL CONSTRUCTION PHASE TEMPORARY PLAN
¢ G STORMWATER MANAGEMENT CHANNEL SCALE 1: 3000
20000 (TO BE BACKFILLED AND COMPACTED
} 6725 13275 | TO 83% MOD. AASHTO BEFORE THE ROCKFILL —300. +150mm
\ LINING SYSTEM IS INSTALLED.) WRAPPED IN TYPE 80 WOVEN MESH
I GALVANISED:
1550, 1650, ( )

300

400

1250 ! 1250

3200

\
SPOILS FROM EXCAVATION TO BE-

FORMED AS SHOWN AND COMPACTED
USING A 2t PLATE COMPACTOR.

SECTION /A

SCALE 1:100

ROCK—CHECK
GABOINS W50m CRS

NOTE:
QIBLTED)IMBJSIONS ARE GIVEN IN MILIMETERS, UNLESS OTHERWISE

DETAIL A

SCALE 1:50
(ROCK CHECK GABIONS)

1000,

A6 GEOFABRIC

SECTION
SCALE 1:50

NOTE:

a)

O 00O

THIS DRAWING DEFINES STORMWATER MANAGEMENT FACILITIES
THAT ARE REQUIRED TO BE CONSTRUCTED AS PRIORITY ACTIVITIES
BEFORE CONSTRUCTION OF THE MAIN WORKS COMMENCES.

CONSTRUCTION FACILITIES TO BE INSTALLED PRIOR TO
CONSTRUCTION, MARKED AS FOLLOWS.

FACILITES REQUIRED AT COMMENCEMENT OF PROJECT,
PRIOR TO CONSTRUCTION OF DIRTY DRAINS AND
STRIPPING OF MAIN FOOTPRINT.(THIS DRAWING AND AS NOTED)

FACILITES REQUIRED PRIOR TO CONSTRUCTION OF PARIMETER
ACCESS ROAD.(SEE DRAWING 30300098—06—340)

FACILITES REQUIRED PRIOR TO CONSTRUCTION OF RADIAL STACKER
TERRACE AND ASSOCIATED HAUL ROAD. (SEE DWG. 30300098-06—213 & 349)

FACILITES REQUIRED PRIOR TO CONSTRUCTION OF ASH DUMP DIRTY
DAM AND ASSOCIATED PIPEWORK, MANHOLES AND JUNCTION BOXES
(SEE DRAWING 30300098-06-280).

FACILITES REQUIRED PRIOR TO STRIPPING OF STOCKPILE AND
YARD AREAS. (SEE DWG 30300098-06-320)

FACILITES REQUIRED PRIOR TO CONSTRUCTION OF WORKSHOP TERRACE.
(SEE DRAWINGS 30300098-06-217 )

FACILITES REQUIRED PRIOR TO CONSTRUCTION OF PAN AREA
(SEE DRAWING 30300098-06-208)
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ACCESS ROAD
%

WORKSHOP ACCESS ROAD A

WORKSHOP ACCESS ROAD B

5.SEE_SECTION (TA\FOR ASPHALT SURFACE
LAYERWORKS \37J/ DETAILS.
SEE SECTION (/B)YFOR GRAVEL SURFACE
LAYERWORKS 372/ DETAILS.

orc
REGETR

<t
=) ' 62.000
/ - a 4
/ - o % 52100
/ - L= & o i
- < — o Vo '4“
: AN | e
- I N
/ - o | y WORKSHOP FOOTPRINT
- %)
/ L
&
&
2]
, 1 .
I e ZARNERREh N
| | | | | | |
S N || ‘ || N
A - % T T T T T T \“ T ‘ T “\ T T \‘ T ‘\ ‘\ \‘ \‘// ‘/\ ‘\ \‘ \‘ “ T “ “ T ‘ - P
LULLLLT b ] /
/ LU ] o
s \p"
/ (SEE NOTE 5) P STORM WATER DIVERSION TRENCH g
N -
\\ / /
\ Y /
A I, / > P /
S p
RN / yd STORM WATER DIVERSION CHANNELS _ N
\ / s SEE DRAWING K30300098,/06—219 - . Y
\ / FOR TYPICAL SECTIONS AND 280" 2 ) o P
/ / s FOR SETTING OUT CO—-ORDINATES s S >
k,«/ VQ,// o WORKSHOP TERRA CE ) b ) K7
N Ko7 o SCALE 1:250 - N y
5 COORDINATE LIST
— PONT T E=COORE [N COORD T ECEVATION]
. — — ROAD SETTING OUT DATA S ————— -
L_| Pl No- CH E—COORD N—COORD RAD] DA [ T | AL 1 O 3455120 | J443.208
T CONST: m[ oMs [ m [ m s ;;iif%g 1100%31363681 449,693
5 5 Pl 1 0.000 7671.746 10526.269 | WORK SHOP_ACCESS RAMP A L 744400 | 10439.661 | 1449.590
- Pl 2 50.971 7705.866 10488.402 Cwie e 004 | 10475 696 | 1449 303
ROAD SETTING OUT DATA
L —— Pl No- CH E—COORD N—COORD RAD] DA | T AL
il CONST: m] omMs | (m [ m |
4 — 4 Pl 3 0.000 7747.368 10442.342 | WORKSHOP ACCESS RAMP B Cw?)gkg)olgézgw;ﬁ]-
BC 4 31.523 7768.470 10418.924 P FOOTPRINT |
/ Pl 4 7781.85 10404.06 20| 90°00°00" | 20.000 | 31.416 LOM] | E=COORD | N-COORD |ELEVATION
ROAD=C! ROAD—CENTRELINE. EC 4 62.939 7796.71 10417.454 WK1 7711.866 10487.162 | 1449.708
Pl 5 84.261 7812.55¢€ 10431.727 WKZ 7719.433 | 10494.031 | 1449.708
NGL-CENTRELINE NoL VK3 7754.451 | _10455.454 | 1449.708
WK4 7746.858 | 10448.612 | 1449.708
47- 47-
SCALES: 1 o SCALES: 4 3 & TERRACE
Horizontal 1:500 3 8 g Horizontal 1:500 %] 3 3 000‘
Vertical 1:50 =k ¥ 3 Vertical 1:50 g" g !
,_§ - - - - 10 500 7.640 | WORKSHOP 2.650
Datum : 1445 m 35 ¢ & Datum : 1445 m & g |8 T —e---
CuT / FILL @2y 8 8 3 I CuT / FIL 3 ¢ 8§ 283 g5 5798 i i :
T T T T < T T T il T °l s S - 7 | Vol o
B I IEREIEE EREEEE e 1o 200 o/ | mogag g /S
LEFT %Es i § § sk LT d § § 954 ¢ EEEEEE W ARG by
ROAD | CENTRELINE EEENE I - (- - ROAD | CENTRELINE § & § 281 LEIE TYPICAL SECTION /AN
HIFI § % p b I b b b ge ¢ EEIEEEE SCALE 1:125
g 0 glls 8§ alel 8 g 3 Y
RIGHT %' F] § ? 2 g 3 RIGHT g g 5[l & 213 T3
,§E§,‘z 9§ 8 d § § 99 ¢ TIEERE
g8 8 8 8 § §ig g & § 3 § g g § 3 383
C/L GROUND LEVEL EEER g g Ele C/L GROUND LEVEL g g g § § g §§ HIEIEE
- = = = = 800 MIN.
DISTANCE (m) §§E§ g 8 8 § g DISTANCE (m) gl § 8 8§38 8 88 & g 88§
3383 2 = i E £ = s g gl ¢ gg 8 @ g 3 = _— ml NOTES:
YCL=10.m [ wo-nn ] VeL=20 m Yel=10 m 1. ALL EMBANKMENT SLOPES AT 1:3 ViH.
VERTICAL PROFILE W wime  pg VERTICAL PROFILE L imsate 9 1 w2075 K5y s 2000 |
Fa. 9.0187% 085008 | 35683% |20000% 2MINMUW SLOPE AWAY, FROM WORKSHOP
P STRAGHT P2 STRAGHT o P4 Pl S SECTION GRASSED STORM WATER CHANNEL o ’
HORIZONTAL 37 58 4 HORIZONTAL 37 58 4T 8 ReZom Ty SOALE 1:100 3.STONE PITCHING TO BE 4:1 SAND: CEMENT
MORTAR MIX 150mm NOMINAL DIAMETER
Left: 2.0%
SECTION PROFILE R,L;fr_z;% SECTION PROFILE a2 DISCHARGE. e o o R
4.WORKSHOP FOUNDATIONS BY OTHERS. o e ARG P
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<, — o\ ACCESS ROAD TO PUMP STATION <,
=y /\»’9 — N SEE DRAWNG K30300098/06-372 FOR DETAILS
- - o
1452 _ — < %
| | | | | T —
| | | T
o | o | |
AEEEERRERE ‘ EEEEE
O T O Y I
N N L] ]
P1B
~ 1453 T T ‘
- | I | I
5 y = — ] | [ ]
®
TRUE NORTH PUMP STATION TERRACE
3 “p3
2 —
200 R
4 4 TN
z £
- . . STORMWATER DIVERSION CHANNEL
P1A 2 2 SEE DRAWIGS = K30300098/06-215, 217 AND 219
— -/ _ \\\
L 7N (D N—— — \
: T %
T %
- v
i . 1453
PUMP STATION — L
5 (BY OTHERS) P4 N
P6 PS S
P2 I A
[V <,
STONE PITCHING AT OUTLET /
41 SAND: CEMENT MORTAR MIX | |
S STONE PITCHING AT OUTLET 150mm ND STONE / 2
S 4:1 SAND: CEMENT MORTAR MIX A S—
A 150mm ND STONE /
< 490mmg SOLID, GLASS 4 HOPE
STORM. WATER .
BIVERSION  CHANNEL \
o e —— = . — 4009 HDPE STORM WATER OUTLET PIPE
14582, = R nEEnnn LA,
B B o - — GROUTED STONE PITCHING
] R D I— / 745,
i} - ) ! . ‘ — 5
 ——— —— o g —
/] o — \ \\
S T456
& o, 2 Lo
& | o % R %
] ~ <, - .
PLAN NOTE:
SCATE 71250 1. ALL TERRACING AND ROADSIDE EMBANKMENT SLOPES AT 1:3 V:H. COORDINATE LIST
2. MINIMUM SLOPE AWAY FROM PUMP STATION STRUCTURE SO STANON TERRACE o]
IS 2%, ALL SIDES. e
3. PUMP STATION FOUNDATIONS BY OTHERS. [ PTA 7309.383 | 10267857 | 1454557
P18 7310.156 | 10303.189 | 1454.164
4. SEE SECTION ((B))FOR GRAVEL SURFACE LAYER WORKS F2 7390.005 | 10372.549 | 1454100
DETALS. @72 p3 7403.346 | 10357.267 | 1454150
P4 7422.633 | 10335.016 454224 |
73,5 P 7415.302 | 10328.128 454.370
PUMP_ STATION TERRACE P6 7332.011 | 10256.968 454734
p7 7325.106 | 10249.724 454,797
! |
GRAVEL SURFACE TO MATCH ‘
THAT OF ACCESS ROAD TO | |
PUMP STATION —
‘ 1456.290
1454.154 FALL 1:50 DIRTY WATER DAM A
N - CONTAINMENT WALL
6L N N\ o |
Vo ‘ 500 DEEP STORM WATER ‘
SELECTED CLASS B FILL MATERIAL COMPACTED IN DIVERSION, GHARNEL
RIP AND RECOMPACT 300mm DEEP + [rore | mm R
BR0mm  THICK LAYERS TO. §57%5 TANPARD INSITU” MATERIAL TO 95% PROCTOR e | v o e e o Lo |
oo s o co e [ [ e
D e — R [r———
SECTION S T"Z 2] KUSILE POWER STATION
SCALE 1:250 [ PUMP STATION TERRACE
oo T/ |70 GEMERAL ARRAHGEMEMT & TYP. DETAILS
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PHASE 1b GEQCELL
= 154 613m*

PHASE 1b

AREA =

LINER

SEEPAGE
INTERCEPTION
TRENCH

oorOL N

AREA

CESS RO.

SEE SPECIFICATION
ON DRAWING

'06-224)

SCALE 1:25

5500

SETTING OUT GO—ORDINATES: GEOCELL ZONE
POINT NAME | N—COORDINATE | __E—COORDINATE]|
1D 8678.315 8950.063
LD 8003.498 9610.205
LD 7830.114 9609.549
LD4 7621.04 9426.368
LD 7717.837 8775.337
LD 7943.475 8505.096

1. THE LINER SYSTEM TO BE SUPPLIED AND LAID IN ACCORDANCE WITH GRI GM13/SANS 1526 AND
SANS 10409.

2.0ONLY TRAINED, EXPERIENCED STAFF TO BE USED FOR THE LINER SYSTEM INSTALLATION.

3.RIGID QC/QA PROCEDURES TO BE IN PLACE AT ALL TIMES.

4.THE LINER INSTALLATION AND PANEL WELD SEQUENCE MUST BE PLANNED TO MINIMIZE THE EFFECTS OF
THERMAL SHRINKAGE (TENSILE STRESSES) AND EXPANSION (EXCESSIVE EXPANSION UNDULATIONS)

5.THE RIVER SAND/GEOCELL COVERING OVER THE LOWER LINER MUST BE PLACED AT THE COOLEST TIME OF
DAY WHEN THERE IS LEAST BULGING/WRINKLING IN THE LINER.

Gsl[\)/’gg SAND/GEOCELL COVERING OVER THE LINERS TO BE PLANNED TO MINIMIZE EXPOSURE TIME OF THE

7.THE LINER/RIVER SAND/SOIL COVERING CONSTRUCTION SEQUENCE MUST BE PLANNED TO MINIMIZE
CONSTRUCTION VEHICLE TRAFFIC ACROSS THE SYSTEM.

8.NO VEHICLE TRAFFIC PERMITTED ON AN UNPROTECTED HDPE LINER.

9. APPROPRIATE LOW IMPACT VEHICLES AND MACHINERY WITH A LOADED MASS OF LESS THAN 10 TONS AND
TIRE CONTACT PRESSURE LESS THAN 50kPa MUST BE USED IN ALL LINER INSTALLATION OPERATIONS TO
MINIMIZE DAMAGE POTENTIAL TO THE LINER.

10. VEHICLE ACCESS MUST BE PLANNED TO AVOID SHARP TURNS OR SUDDEN BRAKING.

11. (\.‘{EEL%EESS MUST NOT BE OPERATED ON A LINER CONTAINING BULGES THAT WILL FOLD OVER TO FORM

12. THE GEOCELL RETAINING LAYER IMBEDDED IN THE RIVER SAND IS TO BE LAID STRICTLY IN ACCORDANCE
WITH THE SUPPLIERS SPECIFICATIONS AND WITHOUT DAMAGE TO THE LOWER LINER. THE SUPPLIER TO BE
IN ATTENDANCE AT SITE.

13. §3’LEDREDSAC;‘V%RT0 BE SPREAD IN SUCH A WAY THAT WRINKLES IN THE LINER ARE DISPERSED AND NOT

14. EXTREME WRINKLES TO BE CUT AND SEAMED FLAT USING FULL QA/QC CONTROL PROCEDURES.

15. RIVER SAND MUST BE SPREAD OVER SEAMS IN THE DIRECTION OF SHINGLING SO THAT IT DOES NOT
PENETRATE UNDER THE FLAP.

16. THE RIVER SAND LAYER TO BE PLACED BY CAREFULLY CONTROLLED TIP AND SPREAD OPERATIONS, USING
APPROPRIATE MACHINERY, MACHINERY TO RIDE ONLY ON THE SAND LAYER.

17. THE TOP HDPE LINER AND THE 300mm G5 SOIL COVER TO BE INSTALLED UNDER THE SAME CONDITIONS
AND CONTROLS AS SET OUT IN POINTS 1 TO 16 ABOVE.

18. THE CONTRACTOR SHALL SUBMIT A DETAILED WORK METHOD STATEMENT IN RESPECT OF EACH OF THE
ABOVE OPERATIONS, COVERING ALL PROCEDURES TO BE ADOPTED FOR EACH SEPARATE LAYER
INSTALLATION /COMPONENT OF THE LINER SYSTEM, ALL FOR APPROVAL BY THE ENGINEER BEFORE
CONSTRUCTION COMMENCES.

SPECIFICATION FOR CELLUAR CONFINEMENT SYSTEM
(GEOCELL) FOR ASH DUMP LEAKAGE DETECTION LAYER

SYSTEM PHYSICAL DESCRIPTION

PROPERTIES DESCRIPTION
GEOCELLS 3D _HONEYCOMBED SECTIONS EXTRUDED FROM POLYMERS INTO
ULTRASONICALLY WELDED STRIPS, WHICH EXPAND TO FORM
STIFF YET FLEXIBLE GEOCELL MATTRESS. WELDS SHALL NOT BE
OBTAINED BY WEAVING, KNITTING OR THERMAL BONDING.
MATERIAL

POLYMERIC NONO—COMPOSITE ALLOY: EACH STRIP COMPRISES 3
LAYERS: 2 HIGH DURABILITY OUTER LAYERS AND
PERFORMANCE INNER LAYER.

0.965gr/cc

1 HIGH STRENGTH

FORMULATED DENSITY

COLOR BLACK OR GRAY

SURFACE TEXTURE SLIGHTLY COARSE INDENTATIONS OVER ENTIRE STRIP AREA.
PERFORATIONS 9.5mm +10% HOLES UP TO 2-7% OF CELL WALL AREA.
TENDONS THICKNESS UP TO 8mm, THREADED THROUGH PERFORATIONS.
TRACEABILITY EACH SECTION MARKED FOR FULL DETAILED TRACEABILITY.

—7 <3
JALIIT A
‘l‘&[ﬁ' T A

iy,

Wi
=)

i
N

Q \ CELL AND SECTION NOMINAL DIMENSIONS (£7%)
\\\\\\ \ CELL WELD DISTANCE (SEAMS) | 330mm
N
\\\\\\§\\ CELL WALL HEIGHTS 35mm (OR 50mm IF 35mm NOT AVAILABLE)
\\\\\\§ \ CELL DIMENSION (EXPANDED) 250x210mm
\\\\\\\\\\\\ % No. OF CELLS/m? 38
\\\\\ SECTION SIZE 2.5mx8.0m
N
\ § SECTION AREA EXPANDED 20m?
\\\\ MECHANICAL PROPERTIES — STIFFNESS AND STRENGTH
O O DESCRIPTION UNITS TEST METHOD
oSt L STRENGTH AT YIELD >17.0 kN/m SEAM TO SEAM BETWEEN WELDS
3;;%“{,53(633?1‘3‘3‘; FOR >6.20 kN/m  |ASTM D-6992 (SIM)
(°§§E$E,§RE§)U°“°“ FACTOR <2.75 kN/m  |ASTM D-6992 (SIM)
i K KEY
LD A IZTAT7) GRAVEL SURFACED ACCESS ROAD

RS A

WETLANDS

TO PUMP STATION
ASPHALT SURFACED ACCESS ROAD No. 3

PERIMETER ACCESS ROAD/ACCESS ROAD
FROM ASH DUMP TO RADIAL STACKER

— — — — CONNECTION TO CONCRETE
DIRTY WATER DRAIN

ASH DUMP FENCE ALIGNMENT

€ DIVIDER MOUND

RS YARD
ERS OFFICE .
§ R TR
\\ E2
KK ATER TRENCH
K2
of
S P S.OL OF TOE/vﬂ\LL
PLAN
SCALE 1: 3000
S.0.L
PHASE 1b|PHASE 1a
LINER TO EXTEND 3000
SOL SAND BAGS AT 2m cm\
T SAND BAGS
3000 MIN 00 DRAINAGE LAYER AT 2m cres

300 DRAINAGE LAYER
(SEE_SPECIFICATION

NDS OF TOP AND BOTTOM LINERS

GROUP B OR GROUP C MATERIAL COMPACTED TO
AT LEAST 90% MOD AASHTO DENSITY AT OMC +2%
(SEE DRAWING K30300098/06—201 FOR MATERIAL

E)ESCRIPTIONS)

SAND BAGS
AT 2.5m crs.

—300mm G5 SOIL

€ ANCHOR TRENCH

|
! TOP LINER

| RIVER SAND \
‘

LEAKAGE DETECTION ZONE WITH
GATE AT ASH DUMP FENCE - gg"o“c"é L[‘nggg OR 1‘::'33 QLS QESROVE)
mm
NEW KUSILE PIPELINE REMAINDER OF FOOTPRINT TO HAVE
Omm_SAND ONLY FOR LEAKAGE
PHASE 1a DETECTION)

PHASE 1b

NOTE:
SEE DRAWING K30300098/06-221 FOR LINER DETAILS.

R D wame o
el

2070 | ran 0 o o | e

Q0

S [ o s

[CEERAL ARGBIENT

SCALE 1:25

BOTTOM LINER

KUSILE POWER STATION

o Conay | 0ATE

wow 2p0n0
ASH DUMP No 1

s HDPE LINER :

GENERAL ARRANGEMEMNT PHASE 1

DRG. Ne. K30300098,/06—220
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PRECAST CONCRETE
LDs

6250

FINGER DRAINS

(SEE DRAWING K30300098/06—221 FOR DETAILS)

N.T.S

300 THICK SELECTED G5 GRAVELL (TOP 100mm STABILISED WITH 4% CEMENT UP TO TOEWALL)

TOE WALL
(SEE DRAWING K30300098/06—224)

DN 75 DRAINEX]

VARIES 1800 (2300)

€DIRTY WATER CULVERT

75 NB _TYPE 5 HDPE CLASS 10

CONCRETE SURFACE TOLERANCE > 2mm OVEI

M10x90mm. '316L —
S/S BOL

R
OVER 2000mm NB TOLERANCE AT CONSTRUCTION JOINTS

RIVER- SAND

30 NB PVC PIPES
© 5m crs. CAST INTO
CONCRETE

90 NB PVC SLEEVE CAST INTO
CONCRETE AT 75m crs.

N.T.S
DETAIL 2 / -AB GEOFABRIC / 300 THICK CONCRETE
’ END CAP
v DN 110 DRAINEX GROUNDWATER
DoRégiS IN Tlmllc’-lES
1250 400 2575 WIDE CUSPATED DRAINAGE SHEET 35 OR 50mm GEOCELL (NEOWEB OR EQUAL APPROVED) PLUS RIVER SAND SPECIFIED AREAS
BETWEEN HDPE LINERS
6725
N.T.S

S.0.P'S AS SHOWN ON DRAWING K30300098/06-235 TO 238

BACKFILL WITH G5 SOIL

— 300 G5 GRAVEL LAYER

STONE COLLECTOR TRENCH AS PEl

K30300098,/06-224)

300 G5 DRAINAGE LAYER
[ (SEE SPECIFICATION ON DRAWING

(ONLY IN ZONES WHERE GROUNDWATER COLLECTOR DRAINS APPLY)

75 NB TYPE 5 HDPE CLASS 10

GDIRTY WATER CULVEI

50

4
12x50 METRIC THREADED INSERT SﬂEE‘&
Sg%T INTO CONCRETE

63636 316l /S MNGLE
T 158 1 3/9250 cr&\
E LEG] )
a
a4

3/65x5 SHORE A/SO SIIJCQNE -
RUBBER GASKETS
(CONTINUOUS, V DOVETAIL AT SPIJCES) vy T

HDPE" SHEE

© 250 &rs. L A
G THE ANGLE IRON AS'A TEMPORARYq : a

P . .
<

LONGITUDINA TRENCH ALONG 7
LENGTH OF THE CULVERT x

BN

250

100

100mm RIVER SAND

[>— DETAIL 4

BOTTOM LAYER

1000 WIDE PRE—PREPARED 2mm HDPE ‘

2575 WIDE CUSPATED DRAINAGE SHEET (NO OVERLAP)

\BOTI'OM HDPE LAYER

\12mm CLEAN STONE

6725

A8 GEOFABRIC

[ 1500, WIDE 1500u HDPE SHEET
ANCHORED TO SIDE OF CONCRETE

20 NB PVC PIPE SOLVENT
WELDI

ED TO TANK CONNECTOR 20 DIA.x50 PVC TANK

DETAIL 5 </

30 NB PVC PIPES

CAST INTO
CONCRETE

DETAIL 2

SCALE 1:25

25mm CLEAN STONE

A8 GEOFABRIC

2mm DOUBLE TEXTURED HDPE

100mm SAND

NOTE:

SAND TO BE SCREENED TO MINUS 3mm AND
IN COMPLIANCE WITH SANS 1083:2006.

HDPE LINER SCHEMATIC DETAIL
SCALE 1:50

300mm DRAINAGE LAYER
(SELECTED G5 GRAVEL)
(SEE SPECIFICATION ON
ON DRAWING K30300098/06—224)

A8 GEOFABRIC

AB GEOFABRIC

CONNECTOR WITH 20 DIA.
PVC WELDED TUBE EXTENSION
AT 5m crs.

1500 WIDE 1500u

4 HDPE SHEET
7 ANCHORED TO SIDE

OF CONCRETE

ARG

20 DIA. PVC
TUBE EXTENSION

DETAIL 5

SCALE 1:10

30 NB SLEEVE
IN CONCRETE

TOP HDPE

OM HDPE LAYER
/CUSPATE) DRAINAGE SHEET

2mm DOUBLE TEXTURED HDPE

A8 GEOFABRIC

PREPARED FOUNDATION COMPACTED
TO 95% MOD AASHTO

A8 GEOFABRIC

1500 WIDE 1500u HDPE SHEET
ANCHORED TO SIDE OF CONCRETE

DETAIL 3

SCALE 1:10

N.T.S

DETAIL 1
SCALE 1:20

A8 GEOFABRIC

NOTES:

1. FOR CONCRETE DETAILS OF THE DIRTY WATER CHANNEL

2.

S"

>

o

SEE DRAWING K30300098/06—232.

HDPE LINERS TO BE 2mm DOUBLE TEXTURED (BLOWN FILM
METHOD) IN ACCORDANCE WITH THE PROJECT TECHNICAL
SPECIFICATION.

HDPE TO BE LAID USING PROCEDURES TO MINIMISE

OF TEMPERATURE VARIATION LEADING TO
CREASING AND EXCESSIVE DEFLECTION.
(SPECIALIST CONTRACTOR TO SUBMIT A DETAILED WORKS
METHOD STATEMENT FOR THIS).
RIVER SAND TO BE CLEAN, FREE FROM ORGANICS
IN COMPLIANCE WITH SANS 1083:2006 AND BE SCREENED
TO HAVE A MAXIMUM PARTICAL SIZE OF 3mm. NO MORE THAN
5% LESS THAN 75 MICRON SIZE.

. 100mm THICK CLEAN RIVER SAND LAYER, MINUS 3mm SIZE

WITH PARTICLE SIZE GRADING IN ACCORDANCE WITH SANS 1083
(NOT MORE THAN 5% MINUS 75 MICRON MATERIAL). S

BE LAID BY THE "BAR” METHOD, WHEREBY SAY 5m \MDE.

HIGH STRIPS OF SAND ARE LAID AT 15m crs. BY A CAREFULLY
MANAGED TIP AND SPREAD OPERATION OVER THE 400mm SAND
STRIP_USING SELECTED DUMP TRUCKS WITH WIDE, LOW PRESSURE
TYRES AND A MAXIMUM LOADED MASS OF 20t. VEHICLES TO RIDE
ONLY ON THE SAND STRIP. SHARP TURNS AND SUDDEN STOPS TO
BE AVOIDED. THE 400m LAYER THEN TO BE SPREAD
SIDEWAYS TO ACHIEVE THE DESIRED 100mm FINAL LAYER DI
USING A LOW MASS LOADER SUCH AS A BOBCAT A300
OPERATION MASS 4.3 TONS
PNEUMATIC TYRES AT LOW
TO SUBMIT A DETAILED WORK METHOI
THE REQUIREMENTS TO MINIMIZE DAMAGE TO THE UNDERLYING
2mm HDPE LINER.

. AFTER SPREADING, THE RIVER SAND LAYER TO BE WATERED

AND LIGHTLY COMPACTED BY A SINGLE PASS OF A BOMAG 90
OR EQUIVALENT COMPACTOR.

. ALL DIMENSIONS ARE GIVEN IN MILIMETERS, UNLESS OTHERWISE
NOTED.

TOP HDPE LAYER

CUSPATED DRAINAGE SHEET
BOTTOM HDPE LAYER

5

7~

Y

Y

500 WID STRIP OF "BENTOFIX”
GCL OR EQUAL

1500 WIDE 150Qu HDPE SHEET
ANCHORED TO SIDE OF CONCRETE

DETAIL 4

SCALE 1:10

2 |2p0m0
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BACKFILLED WITH ASH

SELECTED RIVER SAND /

TOPSOIL STORAGE

(3b)
300 DRAINAGE LAYER
(SELECTED G5)

00r0L N

SILT RETENTION DAMS

HDPE LINER SYSTEM PRE-FABRICATED DN 75 DRAINEX

WRAPPED WITH ‘FLOWNET' DRAINAGE
CORE AND A BIDIM A4 GEOTEXTILE

SECTION
SCALE 1:5

><\\\ \\

\ \
\ \\ \\ Ny e ‘T/_/\.‘

| { PHASE 1b
W AREA = 543 120m?
\ T

T T

SIDE COLLECTORS TO COVER
ENTIRE AREA BETWEEN MAIN COLLECTORS

SIDE COLLECTOR

COLLECTOR

MAIN

—SID| CO%ECTOR TO COYER SEEPAGE
ENTIRE AREA B EN MAIN INTERCEPTION
TRENCH

CO[LEGTORS ;

/’/‘

K /

\

ETTING OUT LI
SEE DRAWING K
OR CO—ORDINA

/ ’
/ = i,f,f,f,f,f,f,i,fjfe DIRTY WATER CULVERT
PPER STONE TRENCH \ 200 NB OUTLET PIPES INTO DIRTY WATER CULVERT
ABOVE LINER) AT 5m crs. NOTE:
Q S oot o S 18’ 238
\ —
N\
/N \ ; \\\§\§\\\\ ﬁ 75000 75000
\ AN
( ] N\ b §\\§ \\\ TYPICAL DETAIL OF ASH DUMP DRAINAGE SYSTEM
¢ [PHASE 1 N TR
( a ) / \\xx 8 (£420m OF DN 75 DRAINEX PER Ha)
— A AREA = 519 456m° [\ — §
A\ KUSILE POWER STATION

SPECIFICATION_FOR 300mm THICK PROTECTION/DRAINAGE LAYER OVER
THE HDPE LINER.

0 THE PROTECTION/DRAINAGE LAYER SHALL HAVE THE FOLLOWING PROPERTIES:
1. GROUP A CLASSIFICATION BUT WITH A MAXIMUM
Pl OF 10 AND MAXIMUM LIQUID LIMIT OF 30.

G5 QUALITY, MAXIMUM SIZE = 63mm.
NO ANGULAR MATERIAL PERMITTED.
NO ORGANIC MATERIAL PERMITTED.

*‘ / \ /
\ AV \ N
\

Eal ol

5. COMPACTION OF SINGLE 300 THICK LAYER TO BE 95% STANDARD
PROCTOR AT OMC —1% TO +2%.

LLLLLV)

[@m

BV
=N|

il

ICONTRACTORS | YARD

CESS RO
|| AND/ [ENGINEERS/ OFFICE 1. G5 DRAINAGE LAYER OVER THE LINER SYSTEM:
T y THE CONTRACTOR SHALL APPLY RIGID QA/QC PROCEDURES TO PROTECT
1] ~ ONNECTION TO THE LINER SYSTEM DURING PLACEMENT OF THE G5 DRAINAGE LAYER.
(/] R/TH E2 DIRTY WATER DRAIN THE BASIC PROCESS FOR PLACEMENTS SHALL BE TIP AND SPREAD,
/] / KTER TRENCH (SEE DRAWING/K30300098,/06~221 WTH MACHINERY RIDING ONLY ON THE G5 LAYER.

) / FOR DETAILS) APPROPRIATE SELECTION OF VEHICLES AND MACHINERY IS REQUIRED
1111111]]) / AND ONLY FULLY TRAINED PERSONNEL ARE TO BE USED FOR THIS PROCESS]
\ / S MAX. LOADED VEHICLE MASS = 20 TONS.

y e S.OL pF ToE yﬁﬁ.L A\ THE CONTRACTOR SHALL SUBMIT A DETAILED WORK METHOD STATEMENT

FOR ALL PROCEDURES TO BE ADAPTED FOR INSTALLATION OF THE G5
PLAN DRAINAGE LAYER, FOR APPROVAL BEFORE CONSTRUCTION COMMENCES.
SCALE 1: 3000 € DIRTY WATER DRAIN
TOE WALL: GROUP A OR B MATERIAL FROM STOCKPILE, &

93% MOD AASHTO COMPACTION AT OMC +2%

S.0L TOE WALL 2x2.44m, 450 ND#OD CONCRETE INTERLOCKING
(SEE DRAWING K30300098,/06—201 FOR MATERIAL DESCRIPTIONS) ors.

JOINT PIPES @ 7

|

S.0.L TOE WALL 450 ND CLASS 50D CONCRETE PIPE ! =
€ DIRTY WATER DRAIN WING WALL (SIMILAR COMPOSITION AND COMPACTION REQUIRED) ! —] KeY
|-1650 5075 3000 6000 / § ‘ — GRAVEL SURFACED ACCESS ROAD
BNET D i = | 8§ | — 2
i QU zZoNE il ‘ < _ R ASPHALT SURFACED ACCESS ROAD No. 3
i 8 ‘ d — PERIMETER ACCESS ROAD/ACCESS ROAD
UNER SYSTEM 00mm THICK (;;LAYm I D\ & | — FROM ASH DUMP TO RADIAL STACKER TRTTT R —
(SEE DRAWINGS K30300098/06-220 AND 221) ‘ - —] WETLANDS L o E
SECTION !'t = - —@FINGER DRAIN —<————%—— ASH DUMP FENCE ALIGNMENT S e A A I FerAGE Deams
SCALE 1:100 ‘ \ —] — <-4 GATE AT ASH DUMP FENCE e “w = | KUSILE POWER STATION
‘ — — 4=+  NEW KUSILE PIPELINE T ] ASH DUMP No 1
75 NB HDPE PIPE = DRAINAGE LAYER ABOVE HDPE LINER
S.0.P FINGER DRAIN PIPE (| AREAS OF CUT TO MATCH TOP OF o[ |y | CENERAL ARRANGEMEHT AND DETALLS
(SEE DRAWINGS K30300098/06-235 TO 238) DIRTY DRAIN % [sonl = | oniu | DRO. No. K30300098,/06—224
PLAN ON DETAIL 'Y’ AREAS OF FILL TO MATCH TOP OF Frveny ey v R 2
e T ERT 3  oRivoran ki ECRRT
: P ®€skom| 0.90/23336 e 2




PHASE 1-B

PHASE 1-A

NOTES:
1. FOR DIRTY WATER PIPES, SEE DRG
K30300098/06-250 TO 256

E 8500 2. FOR PHASE 2 DIRTY WATER DRAIN SETTING OUT POINTS,
SEE DRG No. K30300098/06-230.

3. FOR ASH DUMP DIRTY DAM GENERAL ARRANGEMENT,
SEE DRG No. K30300098/06—280.

\

ogvh

E 8500

KEY

GRAVEL SURFACED ACCESS ROAD
TO PUMP STATION

ASPHALT SURFACED ACCESS ROAD No. 3

E

T PERIMETER ACCESS ROAD/ACGESS ROAD
UL EROM ASH DUMP To RADIAL STACKER

Ee——— TOE WALL
— = —{"1 JUNCTION BOX AND DIRTY WATER PIPE
DIRTY WATER CANAL(C)

| — T,
——————  CLEAN WATER CHANNEL (C)

<051

Bon o Tond GATE AT ASH DUMP FENCE

1505

X ASH DUMP FENCE ALIGNMENT

\ -+ttt NEW KUSILE RAW WATER PIPELINE

B WA oA —
B RO e+

SCALE 1: 3000 s
NOTE: o

SETTING OUT POINTS FOR PHASE 1 CONCRETE DIRTY WATER DRAIN

SEE DRAWINGS K30300098/06—-235 TO 238

1 |2zomo
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KUSILE POWER STATION
PPROVED) ASH DUMP Ho. 1

= PHASE 1 DIRTY WATER MANAGEMENT
GENERAL ARRANGEMENT
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30000 (EXPANSION JOINTS EVERY 30m — SEE DETAL) 2600 .
‘ 5000 5000 5000 ‘ 5000 5000 5000 ‘ e 1?052 GRADE 35/19. (CAST IN-SITU
MIX DESCGNS FOR TO BE
BMITTED TO THE ENGINEER FOR
APPROVAL PRIOR 0 COWMENGENENT OF
_ . . . R TOP OF COVER SLAB CONGRETE WORK
§L | | 1 7§ T R T F ) 2. FINISHING:
‘ ‘ " ‘ 2.1 SMOOTH FINISH TO ALL SHUTTERED
- 15 Z & H Z Z & | WOODFLOAT TO TOPS OF WALLS
s ‘§ g H ‘Q g 53 S ‘g Amrmrmnw:suwmmemm:sm
2 2 CORNER
§ g z SLOPE 1:250 ‘é SLOPE 1:250 g SLOPE 1:250 E%‘E SLOPE 1:250 g SLOPE 1:250 é SLOPE 1:250 &5‘3 8 § -y S égoé%%"eé"s FILETS 70 AL
N 2 ‘E g Eg‘g E g Ew% ~ {1 o i L 3. TOLERANCES TO BE IN ACCORDANCE
= % g é ‘g g % § ‘5 o) ) S ?grsr G PRECAST)
| 8 E | &, & A Gl SURFAGE 10 BE scABBLED | 4. COVER TO REINFORCEMENT: AS INDICATED.
| j_i : @ 5. CURING OF ALL CONCRETE SURFACES TO
f 1 . L BE DONE USNO SASON'S WAX BASED
PRI WHITE PIGMENTED CURING COMPOUND.
: o 6. ALL WORK TO BE CARRED OUT IN
TYPICAL PLAN ARRANGEMENT1 5(3F DIRTY WATER CULVERT CULVERT INVERT o SR
§L 7. AL CONCRETE IS TO BE PROPERLY
VIBRATED. IIAPING OF CONCRETE
BE A ASTING OF CONCRETE
ot B CONTMUOUS,
L
L7777 "& TERRACE CUT SEE DRAWING 30300098/06-210 FOR AREAS OF CUT AND FILL B AL WORK 10 BE CHECKED BY
VAgES // /// L ﬁ/ //v’A 57 TOP OF CULVERT WALL / g mm»::sg?cmmmlm 2
‘ NGL —TeRRACE cuUT HOURS NOTICE.
x VARES T 7/ 7 VARES TERRACE FILL TERRACE CUT 9. AN ALLOWABLE FOUNDATION BEARING
3| Z| — s 77 PRESSURE_OF 200KPa ON COMPETENT
: 5 |x 2 e = VARES 77, VARIES 777 S— VARIES SOL IS ASSUNED UNLESS ADVISED
g |3 S — - = ERENTL
: AT —— E e - i e £ A TYPICAL CROSS SECTION 10 4 osons 1o o connmed
I fmm?REwlm é é é ,é ,é § § SCALE 1:25 11. ALL STRUCTURES SHALL BE CONSTRUCTED ON A
- CULVERT FLOOR el S g o S SIS 5 SUB—FOUNDATION CARPET OF 15MPa/19mm
- T, SRR 1 = 8|8 g meERE"REOUIRﬂ) ! ! é é BLINDING CONCRETE, NOT LESS THAN 75mm
R i §I CULVERT FLOOR f § 8 . THICK.
SLOPE 1:250 l T T v\ T E = 8 8 8 ,// \\\ 12 FOR REINFORCEMENT SCHEDULE REFER TO DRW.
: 5l - : 18 CULVERT FLOOR - / N\ No. K30300098/06-233
25x25mm CORNER FILLETS TO ALL EXPOSED EDGES SLOPE 1:250 SLOPE 1:250 e : 2 L e ! \ | | WING WALLS AT CULVERT ROAD CROSSNGS. | | 13" (ot Fon PLOOR AND WALLS T0 REDGCE -
1000 FLOOR SURFACE FINISH TO BE TAMPED TO CREATE 15 DEEP BY 10 WIDE i { ! SEE PLAN AND SECTION. T™E
f | A GROOVES @ 100mm CENTRES, NO WOODFLOAT FINISH SLOPE 1:250 \ I} 250/ 2600 | 200)
3CRI2 SS LIFTING LUGS VARIES 10m-455m | FLOOR SURFACE FINISH TO BE TAMPED TO CREATE \ ’—— ﬁrﬁ
ZAST IN SLaB ! RIDGES @ 100mm CENTRES, NO WOODFLOAT FINISH \ / Y16 © 200 TO BE CAST INTO CONCRETE
| | L AN 7 1] A SSOAg égg‘ensg“ gﬁggmc& FOR ACCESS | | | ROAD LAYER FORMATION
id "” JUNCTION BOX WHERE APPLICABI -
8]h 2 ] CONCEPTUAL LONG SECTION ALONG DIRTY WATER CULVERT ACTON 0x WERE arPLCIGLE Ho DICATED ON b
IR T SONLE 1:50 T || | FoRGBAR DETALS, (000088/063
5 5 3
! *u%‘ 900 Hl Y TOP OF ACCESS SLAB e
50 50 8 | N it DR | g row
SECTION C1 vagEs T g [ T 3o Mok Ny
SCALE 1:10 i RECAST GoNG-SUB IN-SITU CAST SLAB :
| r TO BE PERMANENT SHUTTER TOP OF CULVERT 8 R |
P o i rd , ril Il i }
2590 (TO BE CONFIRMED ON SITE PRIOR TO PRE—MANUFACTURING) g g g g B 1 1] SECTION C2 \%Egésg cone sup
465 8 Py 8 P Ao I‘I; SCALE 1:50
- | N S VARES § S VARES § - :
< < ‘
&, & - CJ SURFACE TO BE SCABBLED L]
— L S — o ] v AND CLEANED BEFORE NEXT POUR T
———————————————H 1 . M
‘ SCENARIO A SCENARIO A1 CULVERT INVERT 1
SCALE 1:25 SCALE 1:25 g - -
bsd 54
3CRI2 $S_LIFTING LUGS _ 3cRI2 s$_LFING LUGS 1 i
CAST IN SLAB [= CAST IN SLAH 3 3
g _ Y — — H H
£ = | 8 2 ‘ 2
" H H
|
\ g g
g g g g
> < > <
VARES 5| VARES 5| st HEAD ' WALL
e ] L — TYPICAL CROSS SECTION AT VEHICLE CROSSING
— |_ SCALE 1:25
L4 A A, SCENARIO B SCENARIO B1
SCALE 1:25 SCALE 1:
128 ADDITIONAL CONTINUITY REBAR AT
PLAN ON PRECAST COVER SLAB CONSTRUCTION JOINTS € JoNT 4 . w
NOTE: g 2
COVER SLABS TO BE INITIALLY PLACED ON THE CULVERT, UNTILL THE ASH DUMP |s cwmss«ouﬂ) THE COVER SLABS THEN TO BE REMOVED AND FOR REINFORCEMENT REFER EXPOSE AGGREGATE AND CLEAN ALL g g
HELD IN STORE. FOR FINAL INSTALLATION ONLY AFTER ASH DUMP HAS BEEN TOPSOILED AND GRASSED. — — — — TO DWG No: K3030098/06-233 %m"}n’gwﬁmm 3 o
3CRI2 SS LIFTING LUGS 3CRI2 SS LIFTING LUGS ] ] WORK. BEFORE NEXT CONSECUTVE 8 i
: CAST IN SLAB j CAST IN SLAB poving S
= £ 3 S S T g . ]
g | ] i 3 3 . \ \ \ ‘
A 8 VARIES 8 8 VARIES 8 2 : |
2590 (TO BE CONFIRMED ON SITE PRIOR TO PRE—MANUFACTURING) S ] S S N N « ‘
RS E .
A X ¢ X 4 B " A o
- T [ R 1 | . g ‘
PRECAST ROOF SLAB FRONT ELEVATION N . R me P T8
SCALE 1:10 L i . Lot |l HEAD |WALL
SCENARIO C SCENARIO C1 N . i ‘
PRECAST PRECAST 90 NB PVC SLEEVE CAST INTO SCALE 1:25 SCALE 1:25 Lo > AN« o | |
CONCRETE LIDS CONCRETE LIDS ONCRETE AT 78m. cre oo . " g P & P
PER DRAIN LAYOUT O — — — L L 1 3 = 2 =
250 50 50, 200 DRAWNG K30300009/06-224) ] - — — — — \__ servisrei "avizs” 2 3 g
OR EQUAL APPROVED H H
r o o g g g g EXPANSION JOINT STRIP ‘T
o VARIES o o VARIES o
9 3 - g g % g TYPICAL CONSRTUCTION JOINT IN WALLS AND FLOOR @ 5m CRS |
N g 2 SCALE 1:5 -
\ _t Ny § e ] e ]
N € JoT PLAN ON ROAD CROSSING
| 3 SCENARIO D |— SCENARIO D1 FOR REINFORCEMENT REFER
CONCRETE TOLERANCES NOT GREATER 0| SCALE 1:25 SCALE 1:25 0 oG Not K3030088,/06- 233 B SCALE 1:50
THAN 2mm OVER 2000mm, INCLUDING -1
TOLERANCES ACROSS CONSTRUCTION
AND EXPANSION JOINTS
FOR_ REINFORCEMENT REFER —
TO DWG No: K3030098/06-233 £ JoINT
S e o T
mm,
2525 POLIVRETHANE
) 12x50-316 SS METRIC THREADED INSERT : o S IINRosS CONSTRUCTION AND 2J I, / SEALER PLUS ADDITIONAL
SLEEVE ©250mm crs.(mm) WITH 99 e Y JOlNT SEALER T0 TOP OF CONCRETE °
CROSS HOLE TO RECEIVE 8¢ REINFORCING _ g
BAR (REIDTIM OR EQUAL APPROVED) “ i A ~ §
(CAST IN WITH ANGLE—-IRON TEMPLATE PER = ]
DRAWING K30300098/06—221) 2 | 2200 | rssien ron eo R I
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coﬂrgRETrE' CAST INTO + [iwrme | orasmony s e comert o | | |
— D —— A [r———
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DIRTY WATER CHANNEL: DETAIL B DIRTY WATER CHANNEL: DRAINAGE DETAIL A DETAIL @ TOP OF EXPANSION JOINT AT METRIC THREADED INSERTS TYPICAL EXPANSION JOINT IN WALLS AND FLOOR @ 30m CRS J e e B CONCRETE DETAILS
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CANAL AND TRENCH
STONE PITCHING

~DIRTY WATER PIPE
BATTERY LIMIT-(MH20),

N\

\\
30m SPILLWAY No.
LEVEL 1462.

AN
PITCHING TQ
SPIL

SLOPE AT\TOE OF

2

g

CONCRETE.
CHANNEL "~

STORMWATER
DIVERSION CANAL SDCO! 10m WALL CREST.

600 NB GRAVITY PIPELINE
REFER TO B&V DRG. No.

146838—0UXC~S3387 INTERCEPTION
= AND ':’Ifl'_E TREN

JUNCTION 'BOX
WITH SLUICE GATES
(B-5) |

PIPELINE FROM HRD
BY OTHER!

OMPARTMENT No.1
TQTAI\(?APACITY 12Q930m :

0 DRG. No.
K30300098/06—254
o ,

600 NB é‘\‘ TY PIPELIN
REFER 7O |BEV DRG. No.
146838-0UNC-S3387
A\ Ao
300x600 | 282

ANCHOR TR i

AND GUARDRAIL |

10m| WALL CREST

TOP OF WALL)

= 1463.300f
SITo4

ENBANKME ] TO K‘

BE BENCHED) BACI

TO N.G.L. ﬂ?/ \
| CONCRETE

il CHANNEL—

J/| FALL 1:400

252 U “é

0
N
|
~|

. SEE DRG~
"\ K30300098
N

p
3
%

IRRIGATION RPUM
BY OTHERS

FOR,
PUMRHI
SEE DRG.

75 ND NON PERFOR
'AKAGE \DETECTION
LECTOR PIPE

OPERATING STORAGE \SUMP
CAPACITY 12085m’
INCL\O.5m SILT STORAGE)

\

LET! \
ISSIPATOR
S H‘AMB‘ER N

ls |ADDD3Q\ !
1456.86 | 1

il
/i1608 GROUND
|IWATER DRAIN

IDIRTY IDAM

5

=

%
%%

! N
|COMPARTMENT Nd.2
| TOTAL |CAPACITY 125145m*

KR

a

X
|

§92e
%

JcANAL
/70 DA
TONE

| ~ ~
ND TRENCH |
GHT — PROVIDE|
ITCHING, ‘

COORDINATE LIST COORDINATE LIST
PLANT GRID PLANT GRID
POINT N—COORD E—COORD POINT N—COORD E—COORD
CONST: CONST:
ASH DUMP_DIRTY DAM ASH DUMP_DIRTY DAM
COMPARTMENT No. 2 COMPARTMENT No. 1
ADDD31 10278.057 7503.568 ADDDQ1 9992.879 7229.989
ADDD32 10296.359 7583.962 ADDDO2 10115.226 7310.807
ADDD33 10291.129 7755.006 ADDDO3 10181.490 7373.397
ADDD34 10209.181 7751.887 ADDDO4 10133.178 7422.601
ADDD35 10214.395 7581.200 ADDDO5 10070.273 7379.069
ADDD36 10211.890 7523.412 ADDDO6 9947.863 7298.528
ADDD37 10250.382 7449.661 ADDDO7 10134321 7351.909
ADDD38 10291.168 7578.582 ADDDO7A| _ 10133.095 7323.917
ADDD39 10218.973 7576.867 ADDDOB 10213.696 7406.191
ADDD40 10198.899 7496.288 ADDDO9 10164.229 7453.927
ADDD41 10236.303 7434.116 ADDD1D 10091.164 7387.991
ADDD42 10268.531 7439.14 ADDD10A|  10084.992 7388.991
ADDD43 10275.863 7451.528 ADDD11 9982.594 7223.235
ADDD44 10310.914 7590.827 ADDD12 9999.738 7219.779
ADDD45 10303.462 7755.383 ADDD13 10109.336 7289.641
ADDD46 10290.663 7767.297 ADDD14 10215.789 7377.709
ADDD47 10208.714 7764.178 ADDD15 10229.128 7391.903
ADDD48 10196.887 7751.512 ADDD16 10228.162 7421.181
ADDD49 10199.676 7573.121 ADDD17 10177.978 7468.175
ADDD50 10183.495 7509.631 ADDD18 10149.709 7467.389
ADDDS1 10181.576 7505.877 ADDD19 10145.432 7462.770
ADDD52 10185.607 7481.613 ADDD20 10062.183 7391.128
ADDD53 10181.125 7528.778 ADDD21 9941.248 7308.897
ADDD54 10162.684 7533.027 ADDD22 9937.584 7291.778
ADDD55 10188.653 7576.763 ADDD23 10133.477 7465.044.
ADDDS6 10182.487 7777180 ADDD24 10123.674 7454.836
|G ACCESS RAMP TO COMPART.No.2 | | ADDD25 10074.341 7413.586
AR2A 10250.134 7487.661 ADDD26 9911.679 7305.725
AR28 10280.690 7459.983 ¢ ACCESS RAMP TO COMPART.No.1
AR2C 10288.388 7452.955 ARTA 10179.586 7400.161
AR2D 10331.572 7418.970 AR1B 10209.391 7371.227
ARIC 10216.604 7364.225
ARID 10253.346 7328.558
COORDINATE LIST
PLANT GRID
POINT N—COORD E—COORD
CONST:
ASH DUMP _DIRTY DAM
STORMWATER DIVERSION CANAL
SDCO1 10213.435 7842.565
SDC02 10145.605 7804.395
SDCO3 10088.042 7579.921
SDCO4 10041.527 7496.380
SDCO5 9983.067 7432.814
SDCO6 9878.596 7340.505
[socoy | _eseoss0 | 7204570 |
SEEPAGE INTERCEPTION TRENCH
SITOT 10317.739 7833.873
sIT02 10167.115 7793.430
SIT03 10136.239 7734.835
SITo4 10153.192 7654.270
SIT05 10136.808 7523.825
SITO6 10133.312 7513.374
SIT07 10041.627 7414847
SIT08 9889.440 7320.100
SIT09 9843.028 7201.058
TERRACE AT JUNCTION BOX 5
TRO1 10132.908 7486.385
TRO2 10108.440 7509.286
TRO3 10107.973 7523.420
TRO4 10118.372 7534.532
TROS 10128.473 7545.323
TRO6 10142.247 7546112
TRO7 10164.964 7524.866
NOTES:
1. Ash Dump Dirty Dams Contract No. 71.0202
2. All works to be carried out in accordance
with SANS 1200 D
3. Al setting out shall be from tabulated points
and levels or from dimensions given.
4. Al levels indicated are to finished surface.
5. Co—ordinate system is PLANT

CONCRETE NOTES:

1.

2.

3.

4.
5.

6.

7.

8.

9.

10.
.

CONCRETE TO BE GRADE 35/19.

MIX DESIGNS FOR CONCRETE TO BE SUBMITTED
TO THE ENGINEER FOR APPROVAL PRIOR

TO COMMENCEMENT OF CONCRETE WORK.

FINISHING:

2.1 SMOOTH FINISH TO ALL SHUTTERED SIDES.

2.2 WOODFLOAT TO TOPS OF WALLS AND SLABS.

2.3 25x25mm CORNER FILLETS TO ALL
EXPOSED EDGES.

TOLERANCES TO BE IN ACCORDANCE WITH SABS
1200G CLASS 1.

COVER TO REINFORCEMENT: AS INDICATED.

CURING OF ALL CONCRETE SURFACES TO BE DONE
USING SAMSON’S WAX BASED WHITE PIGMENTED
CURING COMPOUND OR ACCEPTABLE EQUAL.

ALL WORK TO BE CARRIED OUT IN CONFORMANCE
WITH THE RELEVANT SABS 1200 SPECIFICATIONS.
ALL CONCRETE IS TO BE PROPERLY VIBRATED.
HEAPING OF CONCRETE TO BE AVOIDED.

CASTING OF CONCRETE MUST BE CONTINUOUS.
ALL WORK TO BE CHECKED BY SUPERVISING
ENGINEER PRIOR TO POURING OF CONCRETE
(MINIMUM 24 HOURS NOTICE).

AN ALLOWABLE FOUNDATION BEARING PRESSURE
OF 300KPa PETENT SOIL IS REQUIRED.
REMOVE AND REPLACE IN—-SITU MATERIAL AS
REQUIRED.

ALL DIMENSIONS TO BE CONFIRMED ON SITE.

ALL STRUCTURES SHALL BE CONSTRUCTED ON A
SUB—FOUNDATION CARPET OF 15MPa/19mm
BLINDING CONCRETE, NOT LESS THAN 75mm THICK.
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LONGITUNDINAL

GRADIENT
1:400

VARIES VARIES VARIES VARIES ,

82000 VARIES

€
ASH DUMP
DAM WALL

10000

N.G.L.
-~

DIRTY DAM
COMPARTMENT No.1

o . | 148330
> 300mm STRIPPED 3 / 3
\ ‘ ToPSOIL 1= = a
ol s | 2 — Z
11000 S/ 20000 ‘ | - NGL
N
DETAIL ESTIMATED EXCAVATION RO
SCALE 1:50 (52 LINE FOUNDATION LEVEL
Gz REFER 10 SECTION D FOR
ASH QDUMP €
ASH DUMP
DAM: WALL DAM WALL
10000 VARIES 900, . VARIES VARIES VARIES 22800
| |
DIRTY DAM DIRTY DAM

DIRTY DAM
COMPARTMENT No.1

OPERATING STORAGE
LEVEL =_1458.36
- X

TOP WATER LEVEL

COMPARTMENT No.1

TOP WATER LEVEL
462.50

‘ FSPILLWAY No.
L1

N

COMPARTMENT No.2

OPERATING STORAGE
LEVEL = 1458.36

OPERATING
A

- 59 '7//%

N

(23\ (4b\ (B
\295/ \282/ \282/ ,§
‘ilm
o
&)
5
(=3
¢ 30 €
ASH DUMP (3 ASH DUMP
DAM WALL \252/ DAM WALL
2@00 VARIES VARIES VAREES, , 900 VARIES ‘ VARIES 10&‘100 ‘
| |
DIRTY DAM ‘ DIRTY DAM
SPILLWAY No.| 1
COMPARTMENT No.1 . [P TOP SPLLUAY No. 1 COMPARTMENT No.2 TOP WATER oo 56 s () ‘ 14p3.30
— APVEL ) NGL
s === === ~“OPERATING STORAGE — f= = = = = — =
PERATING
/ BASIN LEVEL = 1458.36 300mm STRIPPED
/ VARIES — TOPSOIL
il
r T 0 15 (2N
g | \&&/
] B
[o3
12
éa
=3
Z
ag
S €
Ef
ASH DUMP ~ARMCO BARRIER PLACED ON INSIDE
ARMCO BARRIER PLACED ON INSIDE— DAM WALL EDGE OF ASH DUMP DIRTY DAM
EDGE OF ASH DUMP DIRTY DAM
15000 2 ¢
STORMWATER
\z52/ \252/ DIVERSION
CANAL
- ————— TOP WATER LEVEL N.GL. 7ope
= 4250 . ____ Y- 3000 1000 3000
., T T T T T —— — — —— ——_——=————=
7 300mm STRIPPED NGL
TOPSOIL pDIRTYDAM | == [ -
COMPARTMENT No.2 N 7 N
250mm _THICK eSS
REINFORCED CONCRETE OPERATING STORAGE ~ —
250mm THICK = LEVEL = 149836 : AN N
REINFORCED CONCRETE =
SOP, SEE DRG. No.
VAREES VARIES 30300098 /06280
s - FOR COORDINATES
ESTIMATED EXCAVATION Lssn.zcrzn CLASS B FILL FROM EXCAVATION
LINE FOUNDATION LEVEL CONSTRUCT IN_MAX. 300mm LOOSE LAYERS
COMPACTED TO 96% MOD. AASHTO DENSITY
AT —1/2% OMC USING A SHEEPS FOOT OR
FINISHED GRADE OTHER' APPROVED ROLLER
NOTES:
:E & ¢
1. EMBANKMENT FILLS SHOULD BE CONSTRUCTED BY EXCAVATING LEVEL
19mm STONE KEYWAYS AS SHOWN ON THIS DRAWING. THE KEYWAY EXCAVATION
SHOULD EXPOSE FIRM, NATURAL SOILS OR UNDISTURBED BEDROCK.
BIDIM A8 GEOTEXTILE EXCAVATED MATERIALS SHQULD BE STOCKPILED FOR LATER USE AS
. g | DR SIMILAR ARBROVED COMPACTED FILL, OR REMOVED FROM THE SITE, AS APPLICABLE.
o
ARMCO BARRIER PLACED ON INSIDE SSA""A %’ﬁf VAREES ¢
EDGE OF ASH DUMP DIRTY_DAM | 3 No. OFF 180 ND SEEPACE
1.5mm_ SMOOTH HDPE 10000 PERFORATED CORRUGATED INTERCEPTION
GEOMEMBRANE LINER DRAINEX PIPES OR SIMILAR TRENCH
5000 APPROVED | SOP, SEE }JRG. No.
I 30300098,/06—280
TOP OF WALL 15000 2000 10bo FOR COORDINATES
DIRTY DAM 1:150 |

COMPARTMENT No.2

TOP WATER LEVEL

1463.30
ST N

1462.50

FINISHED GRADE

ESTIMATED EXCAVATION
LINE FOUNDATION LEVEL

OTHER APPROVED

SCALE 1:20

VEGETATED OUTER SIDE SLOPE

CONSTRUCT IN MAX. 300mm LOOSE LAYERS
COMPACTED TO 96% MOD. AASHTO DENSITY
AT —1/2% OMC USING A SHEEPS FOOT OR

ROLLER

NGL

NN

VARIES

vt
,</ N\ NN

COMPACTED BACKFILL CLASS B

CONSTRUCT IN_MAX. 150mm

7] LIFTS COMPACTED TO 93% MOD

AASHTO DENSITY AT +2% OMC

e

: ; o | e e e R | T
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250mm THK REINFORCED

CONCRETE CLASS 35/19
L\

19mm WASHED STONE—;

BIDIM_A4 OR SIMILAR
GEOTEXTILE

1.5mm SMOOTH HDPE 1.5mm MONO TEXTURED

GEOMEMBRANE LINER HDPE GEOMEMBRANE LINER
CUSPATED DRAINAGE LAYER (TEXTURED SIDE DOWN)
(4mm "ABG LEAKDRAIN® on_\ /—A10 GEOTEXTILE

SIMILAR APPRoYﬂ)) (OR SIMILAR APPROVED)

LINER

SYSTEM

"GRADE

SELECTED BEDDING LAYER
— 3mm PARTICLE SIZE

50mm GRADE 15MPA/19mm

220 ,-,160,,4 220

DETAIL /T TV TV DETAIL /SY5Y5Y'S DETAIL (4avyZa\ BUNDING LAYER
SCALE 1:25 \ 283 A 289 A 295 A 295 NTs  \281 A28/
NI A TYPICAL DRAIN DETAIL - UNDER LINER TYPICAL HDPE LINER DETAIL ELEVATION Y-¥
TYPICAL CONCRETE DOWNSTAND AT HDPE INTERFACE
(FOR GROUNDWATER INTERCEPTION) 1250
250
SAMPLE STATION
ARMCO BARRIER PLACED ON INSIDE ,__ VARIES 300, 300 1000 A10 GEOTEXTILE REQUIRED AS PER DWAF
EDGE OF ASH DUMP DIRTY DA 250mm THK REINFORCED CONCRETE SLAB OR SIMILAR APPROVED) BRICK ON EDGE COPING SPECIFICATION
CONCRETE CLASS 35/19 1.5mm SMOOTH HDPE 1.5mm MONO TEXTURED i —
SELECTED BACKFILL MATERIAL: 71 00 GEOMEMBRANE LINER ?Ttg(zw %ESDM%%RQ%N |_)|NER o
COMPACTED TO 93% MOD ’
A A
AASHTO o 250mm THK REINFORCED OVERLAP @ ?::Pm E%GDT_Q'X‘K%AN"ALYER A0 GEOTEXTILE
& CONCRETE CLASS 35/19 /_ SIMILAR APPROVED) ° \ (OR SIMILAR APPROVED)
THL ig — A — 178
g N T ga X FAL
E4 —
- S v
L |_& V-DRAIN
19mm WASHED STONE 1609 CORRUGATED FINISHED GRADE 50mm GRADE 15MPA/19mm = |, 1000 75
BIDIM A4 OR SIMILAR PERFORATED DRAINEX OR BLINDING LAYER
GEOTEXTILE SIMILAR SELECTED BEDDING LAYER
R10 STIRRUPS ~ 3mm PARTICLE SIZE SECTION (E )
@ 200 c/c SELECTED CLASS B FILL FROM EXCAVATION /BYBYBYBYB/ B
CONSTRUCT IN MAX. 300mm LOOSE LAYERS DETAIL Y6V 6Y6YE6 DE-I;/;\IL (4DY4bY SCALE 1:25
DETAIL / 2V 2V 2V 2 COMPACTED TO 96% MOD AASHTO DENSITY AT —1/2% SCALE 1:25  \283 /\28¢ /\ 283 \ 295 \ 2% LT \28 285/ o
soae 1125 2 Rz Aass Azag ) OMC USING A SHEERS FOOT ROLLE TYPICAL DRAIN DETAIL - UNDER SLAB TYPICAL HDPE LINER DETAIL UNDER SLAB e
(FOR GROUNDWATER INTERCEPTION) |
TYPICAL CONCRETE DOWNSTAND AT CREST EDGE
NOTE : @
EARTH ADJACENT TO CONCRETE TO BE
1000 200, VARES ARMCO BARRIER PLACED ON INSIDE NS L COMPACTED. ALL CONCRETE CORNERS IN 8 L
154 POLYPROPYLENE SAFETY EDGE OF ASH DUMP DIRTY DAM GRADE 316 CONTACT WITH THE LINING TO BE < E | BRICKS CUT TO FIT OR
ROPE 30m LONG WITH KNOTS CHAMFERED MIN. 25mm — - | [ ] CONCRETE INFILL
EVERY 2m © 50m c/c - BACKFILL ANCHOR TRENCH WITH SELECTED ; /\/ 7 N J ]
i MATERIAL AND COMPACT TO 93% MOD AASHTO y ANCHOR TRENGH EXA 10/90 OR SIMILAR 8 g-—/?\ C I _ T3 @
T‘o{:/é 5500 H -~ 316 S/S WEDGE ANCHORS AT o s\ |
= e MAXIMUM 160 c/c S £ | H ALLOW OPEN JOINTS IN
B N AN | 106 STEEL BAR A 3 —]
<] 5 ; 'S s o g d | T
S (W § | = o=
= ~ 7 & § 7 %150 POLPROPYLENE SAFETY ROPE 30x30mm CHAMFER . hi . REQUIRED).
% \\\ LR " 30m LONG WITH KNOTS EVERY
f§/\\\\\\ - 7 / N X i 2m FASTENED TO STEEL BAR S -220mm BRICKWORK
= / / / - 25 MPa CONCRETE APRON
/ Lz 109 STEEL BAR 500mm > .
SELECTED CLASS B FILL FROM EXCAVATION LONG © 50m c/c 7 7 1 8 1. ALL BRICKWORK TO BE
CONSTRUCT IN_MAX. 300mm LOOSE LAYERS BURY LINER A MINIMUM_OF fg 97 Rer 617 MesH—<| " ENGINEERING UNITS TO SANS 227.
COMPACTED TO 96% MOD AASHTO DENSITY AT DETAIL /B 300mm INTO ANCHOR TRENCH 7 74 > DETAIL 2. ALLOW EXPOSED CONCRETE TO BE
—1/2% OMC USING A SHEEPS FOOT ROLLER 7/ SCALE 1:25 STEEL TROWEL FINISH.
SCALE 1:25 /\/ ERE :
R
TYPICAL LINER ANCHOR DETAIL PLAN VIEW, - 1 TYPICAL PLAN ON GROUNDWATER DRAIN
SCALE 1:10 DETAIL OUTLET
LINER SYSTE! SCALE 1:5
EARTH ADJACENT TO ¢ WEDGE ANCHORS 30%0" IPE G WEDGE ANCHORS FINISHED ROAD
CONCRETE COLLAR TO BE | SURFACE LEVEL
WELL COMPAGTED TO SIKAFLEX PRO—3 WF ‘ 300 i v G3 (GRADED CRUSHED STONE) DENSE—GRADED STONE
PREVENT FUTURE FLEXIBLE JOINT SEALANT 300 | ol gase 27227 e— AND SOLL BINDER: MAXIMUM SIZE 37.5mm; S8-100%
DIFFERENTIAL SETTLEMENT IN 30 WIDE x 15 DEEP | 600 NB GRAVITY PIHELINE 8 00077 /4// 7 /7’| MODIFIED AASHTO: SOIL FINES PLASTICITY INDEX < 6
PRIMED GROVE 1 [~ TO SDD - BY OTHERS ST TOWER & y LG4 (CRUSHED OR NATURAL GRAVEL) MINIMUM CBR —
8| seLecTeD 80% © 98% MODIFIED AASHTO; MAXIMUM SIZE 37.5mm;
~ 300 WIDE = SIKADUR L / - 98-100% MODIFIED AASHTO; PLASTICITY INDEX < 6;
COMBIFLEX BANDAGE I MAXIMUM SWELL 0.2% @ 100% MODIFIED AASHTO FOR
CALCRETE PLASTICITY INDEX LESS THAN OR EQUAL TO 8.
REF 617 MESH STEEL TROWEL ‘
SURFACE FINISH \ LAYERWORKS DETAIL
AN S 3 TYPICAL AGGREGATE SURFACED ROAD (5m)
~Ts =! 500 N SCALE 1:10
- — S =< S - 40x40x5 ANGLE :
< N \\\\/_\\ VARIES
LINER SYSTEM 300x2mm SIKADUR — COMBIFLEX
», " mm - .
SERVISTRIP AH25" OR :
SYSTEM OR SIMILAR APPROVED TO
L__EQUAL APPROVED EARTH ADJACENT TO CONCRETE TO BE
500 NB GRAVTY p.pm/ EXPANSION JONTNG STRI RERRRRRERRRRER °F TRIMED AROND VRET e CONTACT i T o 7o B ™
TO SDD — REFER TO B&V REINFORCED CONCRETE: SIKAFLEX PRO—-3 WF FLEXIBLE JOINT CHAMFERED MIN. 25mm
DRG. No. 146838—0UXC—S3387 COLLAR — 3000 LONG RN SEALENT OR SIMILAR APPROVED L SXE‘E,.—.?_E"‘CRETE
SIKAFLEX PRO-3 WF P J 20 THK "SONDOR JOINTEX =
APPROXIMATE LOCATION FLEXIBLE JOINT SEALANT WITH 2 LAYERS REF. 617 6mm x 40mm
OF BELLMOUTH IN 30 WIDE x 15 DEEP MESH (70 COVER) | —— 316 S/S BATTEN
PRIMED GROVE 9
ELEVATION N —— GEOMEMBRANE
DETAIL 10 SCALE 1220 M24 STUDS OR SIMILAR ~=——— 40x6 mm RUBBER GASKET
SCALE 1:20 S/S 316 AT MAXIMUM
160 ¢/c
SECTION VIEW 25XT5X5 L "N—— EXA 10/90 OR SIMILAR SED
CONCRETE PIPE LINER PENETRATION | 316 S/S WEDGE ANCHORS AT
MAXIMUM 160 c¢/c
DETAIL A4V14N DETAIL
scae 110\ 287 A 404/ scalE 1:5 \ - A 287 A 404
TYPICAL ISOLATION JOINT
REFER TO DRG. No. K30300098/06—280 FOR CONCRETE NOTES
NOTE : NOTE: IN FLOOR SLABS (I.J.) /
STOOLS MUST BE PROVIDED TO 250mm THK CONCRETE CLASS 35/19
OBTAIN COVER WITH REINFORCING SECOND GAST . FIRST GAST
SAUSAGE 15¢ SECOND CAST | FIRST CAST SECOND CAST , FIRST CAST =
POLYURETHANE JOINT REINFORCING REF 617 TOP AND OCTODOWELS AT JOINT REINFORCING REF 617 TOP AND 2 MESH REF 617 TOP AND BOT JOINT MESH REF 617 TOP AND BOT
8x40mm SAW CUT JOINT ¢ —BOTTOM 70mm COVER 350mm c/c — 3 ——BOTTOM 70mm COVER 85:°D°WE'-3 AT 350mm %JO'NT ——70mm COVER CTODOWELS AT 350mm ‘ o COVER
3 \ c/c \

250

DETAIL /T 7
SCALE 1:10 \ 287 Na0t/

TYPICAL CONTRACTION (SAW-CUT)

JOINT IN FLOOR SLABS (S.C.J.)

200 WIDE EXTERNAL
WATERSTOP

DETAIL /878N DETAIL A2V 12YA2YA12V1
SCALE 1:10 \ 287 A 404/ SCALE 1:10  \ 283 A\ 284 A\ 287 A\ 2689
TYPICAL CONSTRUCTION TYPICAL CONSTRUCTION JOINT IN

250

00 WIDE

EXTERNAL WATERSTOP

00 WIDE
EXTERNAL WATERSTOP\—/

DETAIL /T3VI3VTR

404

ScALE 1:10 \283 A284 A 283/
TYPICAL CONSTRUCTION JOINT IN

JOINT IN FLOOR SLABS (C.

J.)

FLOOR SLABS ON INCLINED SLOPE (C.J.)

FLOOR SLABS ON INCLINED SLOPE (C.J.)
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GENERAL ARRANGEMENT OF COMPARTMENT No. 1
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OP WATER LEVEL
500

OUTLET SYSTEM

SCALE 1:250

¢
ASH DUMP DIRTY

DAM WALL

SELECTED CLASS B FILL FROM EXCAVATION

CONSTRUCT IN MAX. 300mm LOOSE LAYERS
COMPACTED TO 96% MOD. AASHTO DENSITY
AT —1/2% OMC USING A SHEEPS FOOT OR

OTHER APPROVED ROLLER

| 10000 |

CUT-OFF COLLAR

PUMPSTATION

10000 A3 EFER TO DRG. No.
N\ 30300098/06-288
SECTION /A FOR DETAILS
SCALE 1:250 \_-_/

REFER TO NOTE 1

DETAIL

7

LA
CUT-OFF COLLAR

713\ SECTION AT

mm GRADE
15MPA /19mm BLINDING
YER

SCALE 1:25

\- CUT-OFF COLLAR

200

200

REFER TO NOTE 1

500

SECTION /GY PLAN VIEW

SCALE 1:25

(REFER TO NOTE 1)

15MPA /19mm BLINDING

LINER, AND WELDED/STRAPPED TO
LEAKAGE OUTLET PIPE. FULL QA/QC

0 1000 0 300x2mm SIKADUR — T 300x2mm SIKADUR o=
500 COMBIFLEX SYSTEM OR ez [ FLEX
1300 2000 300,  VITAGRID 5 TYPE VE, SMILAR ABPROVED 825 | SIMILAR  APPROVED
o0 MEDIUM DUTY, 40x5 % o
FULLY BANDED ON ALL SIKAFLEX PRO-3 WF —F=] l 4
gagmnxsé%% > | 3'.‘&55'5 TcétVAulszo 300x2mm SIKADUR — COMBIFLEX FLEXIBLE JOINT SEALENT], § ?,'_'&,F,'afé( f(f.,?? 335"5_9“ y —’
SYSTEM OR SIMILAR APPROVED—! i A e T
SMILAR APPROVED ~—_ - \ ! — OR SMILAR APPROVED [ &1~ OR SMILAR APPROVED g
75¢ uPVC PN9 LEVEL I Z 7z R VITAGRID 5 TYPE VE, \ HARD FOAM . —_ .
INDICATOR PIPE : - VEDIUM DUTY, 40x5 FULLY . o — | HARD FOAM
REFER TO NOTE 1 PR S p BANDED ON ALL SIDES, : S L -
=== = ] li] /U GALVANISED MILD STEEL | Lo 24 § o ol 30
P By . ACCESS ™|
T S SLAB
SOP 01 3 i h (D)
4% 2 T . -/ DETAIL ( ?) DETAIL ( | )
@ 1 v OUTLET SUMP ACCESS é; SCALE 1:25 SCALE 1:25
g stAB | LImIIITITIon AN
1 0 1 NOTE :
- o d ] PLAN ON SUM EARTH ADJACENT TO CONCRETE TO BE
e ) 1 SR AL AEIRTRE  nemo oo
(REFER TO NOTE 1) 7 ~ 2 AT T THE LNy IN DEPRESSION
|
PLAN ON OUTLET SUMP mm x 40mm
SCALE 1:25 200 1000 200 304 S/S BATTEN -
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ALL SIDES, GALVANISED MILD =/ CEOMEMBRANE
STEEL | 40x6 mm RUBBER ——C M24 STUDS OR SIMILAR 304 S/S
VITAGRID 5 TYPE VE, 1300, 2000 ,300, GASKET 3 AT MAXIMUM 160 c/c
MEDIUM DUTY, 40x5 o
FULLY BANDED ON ALL 75X75%5 L
SIDES, GALVANISED g’éﬁ ‘S%Q%E%’;ES'M“-AR W
MILD STEEL ANCHORS AT MAXIMUM O
SILT 160 ¢/c
STORAGE DETAIL
. SCALE 1:5
- 160 NB HDPE CLASS 10___ 160 NB PERFORATED DRAINEX
OR SIMILAR APPROVED
bt SECTION /DY 15MPA/19mm
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- 4
— 7 . GROUNDWATER DRAI
. R L 2 OUTLET TO SUMP
. - 4. i -
N T v%_ S PURPOSE—MADE HDPE PIPE BOOT, SLEAN RIVER SAND
m i WELDED TO LOWER HDPE-
SECTION /B IN' DEPRESSION
SCALE 1:25  \ -/ LAYER

BACKFILL LAYER THICKNESS TO ___
SUIT ROLLER USED TO ACHIEVE
SPECIFIED DENSITY

OUTLET PIPE ¢
(REFER TO NOTE 1)

1604 GROUNDWATER ¢
DRAIN

75¢

75¢ OD (PVC-U NPQ) LEVEL
INDICATOR PIPE (REFER TO NOTE

LEAKAGE

DETECTION PIPE

DETAIL 6%
SCALE 1:5

___ COMPACTED FILL TO 98% STANDARD PROCTOR
DENSITY, MOISTURE CONDITIONED TO
PROCTOR OMC. 0 TO +2%

1)

IF HIGH WATER TABLE EXISTS DURING
CONSTRUCTION, PROVIDE BIDUM A4

OR SIMILAR ALONG TRENCH SIDES
(CONSTRUCTION PURPOSES ONLY)

27 ) \ ]&BACKH'LL‘MOMURE CONDITIONED TO
89 T T T PROCTOR OMC. O TO +2% AND COMPACTED TO
RZ IV (RFNF&ITQE 1'10) \ BN - L L‘ /MIN. 98% STANDARD PROCTOR DENSITY
> !
)<> g p AN 1 P \ B 5 / o
22 \ 05 : : : SRS
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3 Lo "
REINFORCED CONCRETEJ 305 ]265] 9 CONCRETING STAGES
ENCASEMENT
/ CUT-OFF
CAST AGAINST IN=SITU 1350 MIN.— COLLAR

ROCK IF PRESENT
(TO BE CONFIRMED BY ENGINEER)

SECTION /BN AT UNDERWALL

SCALE 1:25

OUTLET PIPE ¢

(REFER TO NOTE 1)
1600 GROUNDWATER
DRAIN

COMPACTED FILL 200mm

LAYERS OF 98% STANDARD
PROCTOR DENSITY UP TO
APPROVED LEVEL

CONCRETE
STAGES

75¢ 0D (PVC-U NPQ) LEVEL
INDICATOR PIPE (REFER TO NOTE 1)

€ 75¢ LEAKAGE
DETECTION PIPE

BACKFILL 6% SOIL CEMENT MIX
BY WEIGHT, MOISTURE
CONDITIONED TO PROCTOR OMC.
0 TO +2% AND AT MIN. 98%
STANDARD PROCTOR DENSITY

| FOR DRAINAGE DURING CONSTRUCTION 0NLYI

1108 DIA. DRAINEX
CONSTRUCTION  DRAIN
CAPPED BEFORE SUMP
(OUTLET TO DAYLIGHT BELOW
DAM)

—s1

g

200

1
/ A INV_(REFER TO NOTE 1)

150,

CONCRETE ENCASEMENT
CLASS 20/19

BIDIM A4
19mm STON

SECTION (B ALTERNATE SECTION IF WATER

ssue 25\ -/ |S ENCOUNTERED IN TRENCH

BACKFILL LAYER THICKNESS
TO SUIT ROLLER USED TO

ACHIEVE SPECIFIED DENSITY

OUTLET PIPE ¢
(REFER TO NOTE 1)

1604 GROUNDWATER ¢
COMPARTMENT 1 DRAN

CONCRETE SLAB

CLEAN RIVER SANW

IN DEPRESSION

REQUIRED FOR THE PROCESS.

DETAIL (14\SECTION VIEW
SCALE 1:25 ‘

P
£160 NB DRAINEX OR

SECTION (E )
SCALE 1:25

ILAR APPROVED

FLOOR SLAB

BACKFILL MOISTURE CONDITIONED T0 [/ 1T - 1 23
PROCTOR OMC. O TO +2%AND COMPACTED 1 8g
TO MIN. 98% STANDARD PROCTOR DENSITY 1 - - Rz
— ¥ <
CONCRETE STAGES - 05 NV (REFER TO NOTE 1)| 33
——— = =Z
§ % [ SRS 32
SPATRASAAS
305 e \—REINFORCE) CONCRETE
ENCASEMENT
1350 MIN.

SECTION /F FROM SUMP TO WALL

COORDINATE LIST

PLANT GRID
POINT N—COORD E—COORD
CONST:

]

ASH DUMP DIRTY DAM
COMPARTMENT No. 1 — OUTLET SUMP
SOP 01 0:

SCALE 1:25 -
OQUTLET PIPE ¢
(REFER TO NOTE 1)
1608 GROUNDWATER
DRAIN
COMPACTED FILL 200mm
LAYERS OF 98% STANDARD
PROCTOR DENSITY UP TO
APPROVED LEVEL 75¢ 0D (PVC-U NPQ) LEVEL
CONCRETE INDICATOR PIPE (REFER TO NOTE 1)
STAGES ¢ 758 LEAKAGE
DETECTION PIPE
BACKFILL 6% SOIL CEMENT MIX —
BY WEIGHT, MOISTURE
CONDITIONED TO PROCTOR OMC.
STANDARD, PROCTOR DENSITY ‘
INV_(REFER TO NOTE 1)
i 2" CONCRETE ENCASEMENT
ST CLASS 20/19

50mm BLINDING LAYER (PLASTER SAND/CEMENT)

BIDIM A4

19mm STONE—

| FOR DRAINAGE DURING CONSTRUCTION ONLY

50mm BLINDING LAYER (PLASTER SAND/CEMENT)

1104 DIA. DRAINEX CONSTRUCTION
DRAIN CAPPED BEFORE SUMP
(OUTLET TO DAYLIGHT BELOW DAM)

SECTION /B ALTERNATE SECTION FOR ENCASEMENT

s s\ -/ OF OVER EXCAVATED TRENCH

10203.969 7404.418

1 I
COMPARTMENT No. 1 — SUMP
SOP 02 7400.232

SOP — SETTING OUT POINT

NB.
EXCAVATION PER SITE CONDITIONS
(SAFETY TRENCHING )

NOTE :

1. FOR PIPE DETAILS SEE BLACK & VEATCH
DRAWING No. 146838—0UXC—-S3387

2. PIPE TO BE TESTED FOR WATER PRESSURE

AND LEAKS PRIOR TO BACKFILL WITH CONCRETE

REFER TO DRG. No. K30300098/06—280 FOR CONCRETE NOTES
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TOE OF DAM WALL
300x600 ANCHOR TRENCH SEE DETAIL 2" 5
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GENERAL ARRANGEMENT OF SPILLWAY No. 2
& ENERGY DISSIPATOR
SCALE 1:100
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ASH_DUMP DIRTY
12550 DAM WALL
10000
25510 5000 19660 3000 1900 3000 20000 __
3 | 1:150 T.0.W.=1463.300
AL | 1= ' = GRASSED OUTER SIDE
E— o S SLOPE

Z CE =
7 '//\
-
sEcnon (%)

250mm THK CONCRETE
CLASS 35/19

200¢ PVC PIPE SLOPED
TO DRAIN AT MIN. 1:100

50mm GRADE MINIMUM STONE SIZE FOR STONE

15MPA /19mm PITCHING TO BE 150mm PER

BLINDING LAYER SANS STANDARD 1200DK,
GROUTED MEDIUM PITCHING

13
SPILLWAY ¢

40400 (NTS) SPILLWAY

k A, ) 32900Lkms)
5200 30000 NTS)\/ 5200
300.] 1800 29700 (NTS 0
490 4800 | 4800 400 »
CREST OF DAM WALL | ! | o |
7.0.W.=1463.300 5 ‘spuu.wm' LEVEL 7
= = T.0.C.=1462.500 ) B

250mm THK CONCRETE 50mm GRADE 15MPA/19mm

1500 MICRON HDPE UNE?—\

BIDIM A4 GEOFABRIC /

(OR SIMILAR APPROVED)

R10 STIRRUPS
@ 200 ¢/c

250mm THK CONCRETE CLASS 35/19 REINFORCED REF 617 MESH
CLASS 35/19 REINFORCED 70mm COVER 50mm GRADE 15MPA/19mm / 70mm COVER BLINDING LAYER
SECTION (B BLINDING LAYER SECTION
SCAET:100 - J SCALE 1:100

7550

% ASH DUMP
DIRTY DAM WALL

2550

5000

1000

3700

300

1:150

T.0.W.=1463.300

(4
N\

300x2mm WIDE SIKADUR-COMBIFLEX

0x10 THICK SIKAFLEX PRO-3
JOINT SEALANT

250mm THK CONCRETE
CLASS 35/19

/

%

7z

—

\’Q—REF 617 MESH

70mm COVER

20 THICK SONDOR JOINTEX
OR EQUAL APPROVED

Omm GRADE_15MPA/19mm
BLINDING LAYER

DETAIL (E )
SCALE 1:10

250mm THK CONCRETE CLASS 35/19

600

1L=1455.900

1000

VER

DETAIL
SCALE 1:25

REF 617 MESH
70 €O |
250mm THK CONCRETE CLASS 35/19

50mm GRADE 15MPA/19mm BLINDING LAYER

NOTE :

EARTH ADJACENT TO CONCRETE TO BE
COMPACTED. ALL CONCRETE CORNERS IN
CONTACT WITH THE LINING TO BE
CHAMFERED MIN. 25mm

6mm x 40mm 304 S/S BATTEN

GEOMEMBRANE

40x6 mm RUBBER GASKET

—— EXA 10/90 OR SIMILAR
316 S/S WEDGE ANCHORS AT MAXIMUM 160
c/c

DETAIL ’
SCALE 1:2.5 v

GROUTED STONE PITCHING, STONE:
100mm MAXIMUM, GROUT: 1 PART
OPC TO 4 PARTS CLEAN RIVER SAND

300

=

250

|
L REF 617 MESH
50mm GRADE 15MPA/19mm4] 70mm COVER

BLINDING LAYER

t
SPILLWAY
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PHASE 1A: CLEAN WATER TRENCH N° 1 (P1A / CWT 1) PHASE 1A: CLEAN WATER TRENCH N 2 (P1 / CWT 2) PHASE 1A: CLEAN WATER TRENCH N° 3 (P1A / CWT 3)
N E oL I DEPTH N E oL I DEPTH N E oL I DEPTH
CWT 1.1 | 8759.236 | 9164.142 oWT 2.1 | 8753.543 | 9169.840 oWT 3.1 | 8651.653 | 9273.651
27c.';<};(‘70?.:)'.)”t CWT 1.2 | 8743.441 | 9148.602 | 1481.516 | 1480.355 | 1.161m CWT 2.2 | 8737.743 | 9154.286 | 1481.508 | 1480.515 | 0.993m CWT 3.2 | 8635.486 | 9256.035 | 1482.090 | 1481.090 | 1.000m
cwT 1.3 | 8737.250 | 9142511 owT 2.3 | 8732.264 | 9148.905 owr 3.3 | B628.989 | 9252396
CWT 1.4 | 8772.969 | 9106.894 | 1482.263 | 1480.444 | 1.819m CWT 2.4 | B661.408 | 9219.909 | 1482.075 | 1481.040 | 1.035m CWT 3.4 | B519.987 | 9362627 | 1483.160 | 1483.160 | 1.270m
LENGTH CWT 1.2 TO CWT 1.4 = 55.02m LENGTH CWT 2.2 TO CWT 2.4 = 104.832 m LENGTH CWT 3.2 TO CWT 3.4 = 160.55m
LENGTH OF CULVERT = 18 PORTALS x 1.220 LENGTH = 21.960m LENGTH OF CULVERT = 18 PORTALS x 1.220 LENGTH = 21.960m LENGTH OF CULVERT = 19 PORTALS x 1.220 LENGTH = 23.180m
TOTAL TRENCH EXCAVATION = 425.71 m3 TOTAL TRENCH EXCAVATION = 519.19 m3 TOTAL TRENCH EXCAVATION = 740 m3
DISTANCE ON PERIMETER ACCESS ROAD @ PIPE CROSSING = 127.427 DISTANCE ON PERIMETER ACCESS ROAD © PIPE CROSSING = 135.481 DISTANCE ON PERIMETER ACCESS ROAD © PIPE CROSSING = 281.234
PHASE 1A: CLEAN WATER TRENCH N' 4 (P1 / CWT 4) PHASE 1A: CLEAN WATER TRENCH N' 5 (P1A / CWT 5) PHASE 1A: CLEAN WATER TRENCH N' 6 (P1A / CWT 6)
N 3 oL [ DEPTH N 3 oL I DEPTH N 3 oL I DEPTH
OWT 4.1 | gs00.814 | 9413.777 CWT 5.1 | 8398.247 | 9526.402 COWT 6.1 | 8321.679 | 9613415
OWT 4.2 | 8493.877 | 9308.668 | 1482.928 | 1481.911 | 1.0160m OWT 5.2 | B8381.723 | 9510.300 | 1482.929 | 1482.174 | 0.7550m COWT 6.2 | 8303.880 | 9600.559 | 1481.601 | 1480.591 | 1.010m
OWT 4.3 | 8488.299 | 9393.379 oWT 5.3 | 8375.973 | 9505.939 COWT 6.3 | 8297.616 | 9596.033
% 3 OWT 4.4 | 8427.323 | 9454482 | 1483.485 | 1482.360 | 1.1240m OWT 5.4 | 8421.672 | 9460.145 | 1483.509 | 1482.520 | 0.9885m COWT 6.4 | 8351.806 | 9520.840 | 1482.983 | 1481.040 | 1.943m NOTES:
é? LENGTH CWT 4.2 TO CWT 4.4 = 90.89 m LENGTH CWT 5.2 TO CWT 5.4 = 68.93 m LENGTH CWT 6.2 TO CWT 6.4 =89.61 m 1. CLEAN WATER DRAINS TO DISCHARGE INTO COLLECTION
S CHANNELS OR SPECIFIED ST RETENTION DANS AS SHOWN
N LENGTH OF CULVERT = 18 PORTALS x 1.220 LENGTH = 21.960m LENGTH OF CULVERT = 19 PORTALS x 1.220 LENGTH = 23.180m LENGTH OF CULVERT = 18 PORTALS x 1.220 LENGTH = 21.960m ON DRAWINGS K30300098/06-320 THROUGH TO 328.
2050750 TOTAL TRENCH EXCAVATION = 401.24 m3 TOTAL TRENCH EXCAVATION = 224.45m3 TOTAL TRENCH EXCAVATION = 730.39 m3 2 CLEAY WATER COLLECTION SHAMELS To SERVE AS
CTANGULAR DISTANCE ON PERIMETER ACCESS ROAD @ PIPE CROSSING = 480.538 DISTANCE ON PERIMETER ACCESS ROAD @ PIPE CROSSING = 639.283 DISTANCE ON PERIMETER ACCESS ROAD @ PIPE CROSSING = 756.738 T e RN ouECT0
CULVERTS DAMS. FOR SETTING OUT COORDINATES,
DRAWINGS K30300098,/06—320 THROUGH TO 328.
PHASE 1A: CLEAN WATER TRENCH N° 7 (P1A / CWT 7, PHASE 1A: CLEAN WATER TRENCH N 8 (P1A / CWT 8 PHASE 1A: CLEAN WATER TRENCH N 8 (P1A / CWT 9
G/ ) P14 / ) P14 / ) 3. FOR CLEAN WATER DRAN CULVERT INFORMATION AND
N E 6L I DEPTH N E oL I DEPTH N E oL I DEPTH OETALS, REFER TO DRAWINGS. K30300098/06-309
owT 7.1 CWT 8.1 | 8260.391 Y - CWT 9.1 | 8217.315 | 9740.908 )
0y, £291.350 | 9650.477 9686.293 4. GROUND SURFACE BETWEEN LIMITS OF THE CLEAN WATER
l H750a50) €35 CWT 7.2 | 8274276 | 9636.667 | 1480.470 | 1479.393 | 1.077m CWT 8.2 | 8243419 | 09674.358 | 1479.390 | 1478.391 | 1.000m CWT 9.2 | 8200.328 | 9726.992 | 1478.090 | 1477.090 | 1.000m DRAINS, ACCESS ROADS AND THE DIRTY CANALS SHALL BE
|- RECTANGULAR SLOPED TO DRAIN INTO NEAREST CLEAN WATER DRAIN
CULVERTS CWT 7.3 | B268.273 | 9631.875 oWT 8.3 | 8237.457 | 9669.517 oWT 9.3 | 8194.395 | 9722.145 BASED ON SITE CONDITIONS AT TIME OF CONSTRUCTION.
CWT 7.4 | 8288.573 | 9607.078 | 1481.628 | 1479.465 | 2.162m CWT 8.4 | 8261.018 | 9640.737 | 1480.598 | 1478.600 | 1.998m CWT 9.4 | 8231.122 | 9677.255 | 1479.703 | 1477.404 | 2.298m 5. CULVERTS SHOWN TO BE WITHIN LMITS OF FUTURE
PHASES ARE FOR ILLUSTRATVE PURPOSES ONLY. ACTUAL
LENGTH CWT 7.2 TO OWT 7.4 = 36.55 m LENGTH CWT 8.2 TO GWT 8.4 = 41.96 m LENGTH CWT 9.2 TO CWT 9.4 = 6285 m LOCATIONS AND SIZES TO BE CONFIRMED BY ENGINEER.
% / LENGTH OF CULVERT = 18 PORTALS x 1.220 LENGTH = 21.960m LENGTH OF CULVERT = 18 PORTALS x 1.220 LENGTH = 21.960m LENGTH OF CULVERT = 18 PORTALS x 1.220 LENGTH = 21.960m 6. FOR DETALS REGARDING CLEAN WATER COLLECTION CHANNELS
il / SEE DRAWINGS K30300098/06-320 TO 329 AND 219.
i PHASE 1- A / TOTAL TRENCH EXCAVATION = 366.54 m3 TOTAL TRENCH EXCAVATION = 385.93 m3 TOTAL TRENCH EXCAVATION = 633.75 m3
' i / DISTANCE ON PERIMETER ACCESS ROAD @ PIPE CROSSING = 803.986 DISTANCE ON PERIMETER ACCESS ROAD © PIPE CROSSING = 852.766 DISTANCE ON PERIMETER ACCESS ROAD © PIPE CROSSING = 920.766
$
W R & PHASE 1A: CLEAN WATER TRENCH N 10 (P1A / CWT 10) PHASE 1A: CLEAN WATER TRENCH N 11 (P1A / CWT 11) PHASE 1A: CLEAN WATER TRENCH N 12 (P1A / CWT 12)
< N 3 oL [ DEPTH N 3 oL I DEPTH N 3 oL I DEPTH
/ COWT 10.1 | 8079.998 | 9847.717 COWT 11.1| 8034.007 | 9862.559 CWT 121 7933.032 | 9866.236
/ / CWT 10.2| 8071725 | 9828.480 | 1476.338 | 1475.335 | 1.002m CWT 11.2| 8029.016 | 9841.174 | 1476.666 | 1475.629 | 1.036m CWT 12.27036.043 | 0844.484 | 1477.947 | 1476.934 | 1.013m
/ CWT 10.3| 8068.662 | 9821.363 CWT 11.3| 8027.206 | 9833.418 CWT 12.3| 7937.040 | 9837.202
CWT 10.4| 8186.709 | 9731504 | 1478.085 | 1476.110 | 1.985m CWT 11.4| 7950446 | 9837.908 | 1478.066 | 1476.000 | 2.066m CWT 12.4| 7885456 | 9824.179 | 1479.224 | 1477.230 | 1.994m
LENGTH CWT 10.2 TO CWT 10.4 = 155.02 m LENGTH CWT 11.2 TO CWT 11.4 = 8248 m LENGTH CWT 12.2 TO CWT 12.4 = 58.04 m
LENGTH OF CULVERT = 17 PORTALS x 1.220 LENGTH = 20.740m LENGTH OF CULVERT = 18 PORTALS x 1.220 LENGTH = 21.960m LENGTH OF CULVERT = 18 PORTALS x 1.220 LENGTH = 21.960m
B [ —— TOTAL TRENCH EXCAVATION = 1070.51 m? TOTAL TRENCH EXCAVATION = 681.68 m3 TOTAL TRENCH EXCAVATION = 457.83 m3 T e o T o
| /’(—’7 DISTANCE ON PERIMETER ACCESS ROAD © PIPE CROSSING = 1091.538 DISTANCE ON PERIMETER ACCESS ROAD © PIPE CROSSING = 1137.877 DISTANCE ON PERIMETER ACCESS ROAD @ PIPE CROSSING = 1234.972 e
H R [T
f / PHASE 1A: CLEAN WATER TRENCH N° 13 (P1A / CWT 13) PHASE 1A: CLEAN WATER TRENCH N° 14 (P1A / CWT 14) gm. o i
i N E 6L I DEPTH N E oL I DEPTH + [ | wom o o | | - Pl e
CWT 13.1 7824.493 | 9828.853 oWT 14.1| 7755622 | 9782.936 e i e
CWT 13.2| 7835.950 | 9810.353 | 1479.835 | 1478.838 | 0.997m OWT 14.2| 7768100 | 9766.369 | 1481.149 | 1480.153 | 0.997m A o ey s £ e B
cWT 13.3| 7839.906 | 9803.978 oWT 14.3| 7772.795 | 9760.249 o freee
ol KUSILE POWER STATION
CWT 13.4| 7786.104 | 9768.915 | 1481.177 | 1479.180 | 1.997m CWT 14.4] 7711558 | 9720.373 | 1482242 | 1480.540 | 1.702m B2l | n ASH DUMP Mo 1
I LENGTH CWT 13.2 TO CWT 13.4 = 68.60 m LENGTH CWT 14.2 TO CWT 14.4 = 77.0561 m bl CLEA_NHEWSTERO[;R%\NS
Py Py s
- \ l\ PHASE 1-B LENGTH OF CULVERT = 18 PORTALS x 1.220 LENGTH = 21.960m LENGTH OF CULVERT = 17 PORTALS x 1.220 LENGTH = 20.740m ;33: il i A e —
s | N v
\ \ u‘é 22} TOTAL TRENCH EXCAVATION = 547.22 m3 TOTAL TRENCH EXCAVATION = 491.12 m 3 = Z:’ﬂ;n —| Keicipiond | DRG. No. K30300098/06-303
s \ - oY
DISTANCE ON PERIMETER ACCESS ROAD @ PIPE CROSSING = 1345.441 DISTANCE ON PERIMETER ACCESS ROAD @ PIPE CROSSING = 1427.173 [mwar | e
IR T \ - ®€skom| 0.90/23327 (o 2




PHASE 1B: CLEAN WATER TRENCH N' 15 (P1B / CWT 15)

PHASE 1B: CLEAN WATER TRENCH N' 16 (P1B / CWT 16)

PHASE 1B: CLEAN WATER TRENCH N' 17 (P1B / CWT 17)

N E L L DEPTH

N E 6L 1L DEPTH

N E L L DEPTH

CWT 15.1| 7536.128 | 9628.044

CWT 16.1| 7474.925 | 9525.677

CWT 17.1 | 7459.679 9437.953

CWT 15.2| 7552.106 | 9614.820 | 1480.505 | 1479.503

.002m

CWT 16.2| 7495.481 | 9517.951 | 1478.655 | 1477.660 | 0.995m

CWT 17.2 | 7481.636 9437.572 | 1478.132 | 1477.097 | 1.036m

CWT 15.3| 7558.431 | 9609.564

CWT 16.3| 7501.774 | 9515.567

CWT 17.3| 7489.090 | 9437.433

CWT 15.4| 7678.641 | 9699.123 | 1482.314 | 1480.285 | 2.029m

CWT 16.4| 7533.121 | 9577.595 | 1480.138 | 1478.030 | 2.108m

CWT 17.4| 7499.616 | 9504.360 | 1478.973 | 1477.460 | 1.513m

LENGTH CWT 15.2 TO CWT 15.4 = 156.54m

LENGTH CWT 16.2 TO CWT 16.4 = 73.94 m

LENGTH CWT 17.2 TO CWT 17.4 = 72.64 m

LENGTH OF CULVERT = 17 PORTALS x 1.220 LENGTH = 20.740m

LENGTH OF CULVERT = 18 PORTALS x 1.220 LENGTH = 21.960m

LENGTH OF CULVERT = 18 PORTALS x 1.220 LENGTH = 21.960m

TOTAL TRENCH EXCAVATION = 1561.18 m?

TOTAL TRENCH EXCAVATION = 695.12 m3

TOTAL TRENCH EXCAVATION = 434.9184 m3

DISTANCE ON PERIMETER ACCESS ROAD @ PIPE CROSSING = 1693.439

DISTANCE ON PERIMETER ACCESS ROAD @ PIPE CROSSING = 1810.294

DISTANCE ON PERIMETER ACCESS ROAD @ PIPE CROSSING = 1895.516

PHASE 1B: CLEAN WATER TRENCH N° 18 (1B / CWT 18)

PHASE 1B: CLEAN WATER TRENCH N' 19 (P1B / CWT 19)

PHASE 1B: CLEAN WATER TRENCH N° 20 (P1B / CWT 20)

N E GL 1L DEPTH

N E GL 1L DEPTH

N E GL 1L DEPTH

CWT 18.1 7462.895 | 9388.126

CWT 19.1] 7493.127 | 9190.258

CWT 201 | 7516.842 | 9037.746

CWT 18.2| 7484.607 9391.419 | 1478.295 | 1477.282 | 1.0120m

CWT 19.2| 7514.865 | 9193.376 | 1479.558 | 1478.556 | 1.002m

CWT 20.2 | 7538.651 | 9040.320 | 1479.655 | 1478.651 | 1.004m

CWT 18.3| 7492.194 | 9392.597

CWT 19.3| 7522.350 | 9194.468

CWT 20.3 | 7545.699 | 9041.057

CWT 18.4| 7515.800 | 9237.499 | 1479.556 | 1478.090 | 1.466m

CWT 19.4| 7532.573 | 9127.296 | 1480.147 | 1478.920 | 1.227m

CWT 20.4 | 7533.865 | 9118.810 | 1480.148 | 1479.067 | 1.081m

LENGTH CWT 18.2 TO CWT 18.4 =161.431 m

LENGTH CWT 19.2 TO CWT 19.4 = 72.573 m

LENGTH CWT 20.2 TO CWT 20.4 = 82.937 m

LENGTH OF CULVERT = 18 PORTALS x 1.220 LENGTH = 21.960m

LENGTH OF CULVERT = 18 PORTALS x 1.220 LENGTH = 21.960m

LENGTH OF CULVERT = 18 PORTALS x 1.220 LENGTH = 21.960m

TOTAL TRENCH EXCAVATION = 1020.08 m3

TOTAL TRENCH EXCAVATION = 353.06 m3

TOTAL TRENCH EXCAVATION = 352.30 m3

DISTANCE ON PERIMETER ACCESS ROAD @ PIPE CROSSING = 1945.795

DISTANCE ON PERIMETER ACCESS ROAD @ PIPE CROSSING = 2143.720

DISTANCE ON PERIMETER ACCESS ROAD @ PIPE CROSSING = 2298.408

PHASE 1B: CLEAN WATER TRENCH N' 21 (P1B / CWT 21)

PHASE 1B: CLEAN WATER TRENCH N' 22 (P1B / CWT 22)

PHASE 1B: CLEAN WATER TRENCH N' 23 (P1B / CWT 23)

N E L L DEPTH

N E 6L 1L DEPTH

N E L L DEPTH

CWT 21.1| 7522.298 8989.747

CWT 22.1| 7536.131 | 8906.943

CWT 23.1 | 7553.945 | 8798.008

CWT 21.2| 7545216 | 8993.224 | 1479.223 | 1478.227 | 0.996m

CWT 22.2| 7557.911 | B909.747 | 1480.836 | 1479.837 | 0.998m

CWT 23.2 | 7574.484 | 8800.886 | 1482.543 | 1481.543 | 1.000m

CWT 21.3| 7552.802 | 8994.390

CWT 22.3| 7565.117 | 8910.777

CWT 23.3 | 7582.084 | 8802.001

CWT 21.4| 7563.736 | 8922.554 | 1480.612 | 1478.610 | 2.002m

CWT 22.4| 7575.702 | 8841.231 | 1482.278 | 1480.210 | 2.068m

CWT 23.4 | 7589.755 | 8751.601 | 1483.179 | 1481.820 | 1.359m

LENGTH CWT 21.2 TO CWT 21.4 =77.224 m

LENGTH CWT 22.2 TO CWT 22.4 = 74.674 m

LENGTH CWT 23.2 TO CWT 23.4 = 55.628 m

LENGTH OF CULVERT = 19 PORTALS x 1.220 LENGTH = 23.180m

LENGTH OF CULVERT = 18 PORTALS x 1.220 LENGTH = 21.960m

LENGTH OF CULVERT = 17 PORTALS x 1.220 LENGTH = 20.740m

TOTAL TRENCH EXCAVATION = 450.48 m3

TOTAL TRENCH EXCAVATION = 674.19 m3

TOTAL TRENCH EXCAVATION = 276.72 m>

DISTANCE ON PERIMETER ACCESS ROAD © PIPE CROSSING = 2346.243

DISTANCE ON PERIMETER ACCESS ROAD @ PIPE CROSSING = 2430.415

DISTANCE ON PERIMETER ACCESS ROAD @ PIPE CROSSING = 2540.665

PHASE 1B: CLEAN WATER TRENCH N° 24 (P1B / CWT 24)

PHASE 1B: CLEAN WATER TRENCH N' 25 (P1B / CWT 25)

PHASE 1B: CLEAN WATER TRENCH N° 26 (P1B / CWT 26)

N E GL 1L DEPTH

N E GL 1L DEPTH

N E GL 1L DEPTH

CWT 24.1| 7569.975 | 8730.280

CWT 25.1|7609.393 8679.326

CWT 26.1 | 7654.945 8626.304

CWT 24.2| 7588.648 | 8739.276 | 1483.187 | 1482.249 | 0.938m

CWT 25.2|7626.145 8691.553 | 1484.591 | 1483.586 | 1.005m

CWT 26.2 | 7671.408 8638.899 | 1486.694 | 1485.689 | 1.005m

CWT 24.3| 7593.338 | 8741.597

CWT 25.3| 7632.427 | 8696.099

CWT 26.3 | 7677.541 | 8643.591

CWT 24.4| 7624.982 | 8704.766 | 1484.505 | 1482.510 | 1.999m

CWT 25.4| 7653.201 | 8671.920 | 1485.616 | 1483.770 | 1.846m

CWT 26.4 | 7696.233 | 8621.834 | 1487.859 | 1485.860 | 1.999m

LENGTH CWT 24.2 TO CWT 24.4 =52.270 m

LENGTH CWT 25.2 TO CWT 254 = 37.062 m

LENGTH CWT 26.2 TO CWT 26.4 = 33.6901 m

LENGTH OF CULVERT = 17 PORTALS x 1.220 LENGTH = 20.740m

LENGTH OF CULVERT = 17 PORTALS x 1.220 LENGTH = 20.740m

LENGTH OF CULVERT = 17 PORTALS x 1.220 LENGTH = 20.740m

TOTAL TRENCH EXCAVATION = 390.40 m3

TOTAL TRENCH EXCAVATION = 264.30 m?3

TOTAL TRENCH EXCAVATION = 263.50 m3

DISTANCE ON PERIMETER ACCESS ROAD @ PIPE CROSSING = 2607.245

DISTANCE ON PERIMETER ACCESS ROAD @ PIPE CROSSING = 2669.918

DISTANCE ON PERIMETER ACCESS ROAD @ PIPE CROSSING = 2739.561

PHASE 1B: CLEAN WATER TRENCH N' 27 (P1B / CWT 27)

PHASE 1B: CLEAN WATER TRENCH N' 28 (P1B / CWT 28)

PHASE 1B: CLEAN WATER TRENCH N' 29 (P1B / CWT 29)

N E L L DEPTH

N E 6L 1L DEPTH

N E L L DEPTH

CWT 27.1 | 7680.706 | 8596.296

CWT 28.1| 7710.027 | 8562.169

CWT 29.1| 7740.289 | 8526.934

CWT 27.2 | 7696.438 | 8609.811 1488.016 | 1487.010 | 1.006m

CWT 28.2| 7725.942 | 8575.468 | 1489.582 | 1488.594 | 0.989m

CWT 29.2 | 7756.703 | 8539.648 | 1480.7480| 1489.754 | 0.994m

CWT 27.3 | 7702.253 | 8614.827

CWT 28.3| 7731.829 | 8580.403

CWT 29.3| 7762.792 | 8544.365

CWT 27.4 | 7722.602 | 8581.143 | 1489.334 | 1487.188 | 2.147m

CWT 28.4| 7756.949 | 8551.166 | 1490.806 | 1488.810 | 1.996m

CWT 29.4| 7785.189 | 8518.297 | 1491.571 | 1489.950 | 1.621m

LENGTH CWT 27.2 TO CWT 27.4 =35.790 m

LENGTH CWT 28.2 TO CWT 28.4 = 43.216 m

LENGTH CWT 29.2 TO CWT 29.4 = 39.328 m

LENGTH OF CULVERT = 17 PORTALS x 1.220 LENGTH = 20.740m

LENGTH OF CULVERT = 17 PORTALS x 1.220 LENGTH = 20.740m

LENGTH OF CULVERT = 17 PORTALS x 1.220 LENGTH = 20.740m

TOTAL TRENCH EXCAVATION = 328.88 m3

TOTAL TRENCH EXCAVATION = 349.55 m3

TOTAL TRENCH EXCAVATION = 239.60 m3

DISTANCE ON PERIMETER ACCESS ROAD © PIPE CROSSING = 2778.485

DISTANCE ON PERIMETER ACCESS ROAD @ PIPE CROSSING = 2823.629

DISTANCE ON PERIMETER ACCESS ROAD @ PIPE CROSSING = 2870.493

PHASE 1-A

2(750x750)

A\ RECTANGULAR
} CULVERTS
“ug, = =
= ]
ot

z

2(750x750)

3(750x750)

RECTANGULAR
CULVERTS

PHASE 1-B

SEE NOTE 4 FOR GROUND
SLOPE REQUIREMENTS (TYP.)—\7

3(750x750)
RECTANGULAR
CULVERTS

CLEAN WATER COLLECTION CHANNELS
(SEE NOTE 5)

2(7504750) _—
RECTANGULAR g
CULVERTS -

72

==

s

£
-

/

2(750x750)
RECTANGULAR
CULVERT

e

SEE DRG No. —305
MATCH LINE

il

/—2(750x750]
Récrmeu&k
CULVERTS
1(750x750)
RECTANGULAR
CULVERT
1(750x750)
Rgcrmeu&k
CULVERT
~ / g
2(750x750)
CTANGULAR
CULVERTS ~

NOTES:

1. CLEAN WATER DRAINS TO DISCHARGE INTO COLLECTION
CHANNELS OR SPECIFIED SILT RETENTION DAMS AS SHOWN
ON DRAWINGS K30300098/06-320 THROUGH TO 328.

2. CLEAN WATER COLLECTION CHANNELS TO SERVE AS
CONSTRUCTION PHASE STORM WATER RUNOFF COLLECTION
CHANNELS AND WILL ROUTE WAT T
DAMS. FOR SETTING OUT COORDINATES, REFER TO
DRAWINGS K30300098/06-320 THROUGH TO 328.

3. FOR CLEAN WATER DRAIN CULVERT INFORMATION AND
RIEIBA"S%O REFER TO DRAWINGS K30300098/06-309

4. GROUND SURFACE BETWEEN LIMITS OF THE CLEAN WATER
AN

INS, DIRTY
SLOPED TO DRAIN INTO ST CLEAN WATER DRAIN
BASED O

NEARE
N SITE CONDITIONS AT TIME OF CONSTRUCTION.

5. FOR DETALS REGARDING CLEAN WATER COLLECTION CHANNELS
SEE DRAWINGS K30300098/06-320 TO 329 AND 219.
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“‘ § | g FOR (TYPICAL) ‘ §H"“r” “ §
\ ~ ~ | | ~ | ~
NoBoO W | u | STONE_PITCHING | wl | | ul MATERIAL SPECIFICATION FOR COMPACTED
[ \ I || SEE DETAIL'1 [ Il / FILL DAM WALLS
| \ ‘ = q
| | | 1. EXCAVATED SOILS FROM THE DAM BASIN EXCAVATION MAY
| FENCE | B Il SETTING OUT POINT (SOP) CO—ORDINATES | GENERALLY BE USED FOR THE COMPACTED FILL IN THE DAM WALLS.
\ ‘ ¥ I / POINT NAME | N—COORDINATE | E-COORDINATE | Z—COORDINATE
| ‘ +—STORMWATER COLLECTION A 9789.319 7245.996 1462.750 2. EXCAVATION VOLUMES EXCEED FILL VOLUMES, SO FILL MATERIAL TO
CHANNEL | B 9780.270 7254.018 1462.750 BE SELECTED FOR QUALITY.
‘ FOR (TYPICAL) c 9419.414 7254.018 1463.500
STONE PITCHING  Fo D 9058.558 7254.018 1461.700 3. THE DAM FOOTPRINT TO BE CLEARED OF VEGETATION.
SEE DETAL 1 T E 9049.508 7245.996 1461.700 4. TOPSOIL TO BE REMOVED TO A DEPTH OF 200mm AND PLACED IN
F 9735.065 7429.266 1474.400 THE TOPSOIL STOCKPILE.
| F1 9583.777 7429.265 1464.500
| T o F2 9744115 7421.044 1474.300 g}rrgngH%m% S%EBEOR 5. GENERALLY UP TO 1m OR SO OF UNSUITABLE MATERIAL IN THE
| = 7 . . S
| \ [ o e G 9432.488 7429.266 1474.300 o PER SANS EXCAVATION TO BE DISCARDED.
| \ f H 9423.439 7421.244 1474.200 STANDARD 1200DK, 6. THE EXPECTED MATERIALS IN LOWER LAYERS ARE TILLITES AND
| \ J 9726.191 8434.824 1473.600 GROUTED MEDIUM PITCHING CLAYEY DIABASE.
| K 9722.279 8437.030 1473.675
Noyoo ‘ T 5597 085 505546 1474500 7. MATERIAL FOR THE COMPACTED FILL IN THE WALLS SHALL
\ Vi 9495690 5654063 1475875 PREFERABLY BE SELECTED FROM THE SANDY RESIDUAL TILLITES WITH
\ 2 - - THE FOLLOWING PROPERTIES: —
\ N 9469.563 8662.511 1473.600 GRAVEL PERCENTAGE 3 TO 8%
/PN STORMWATER COLLECTION SAND PERCENTAGE 40 TO 70%
CHANN SILT PERCENTAGE 20 TO 40%
| 212/ FOR KEYPLAN SEE DRG 30300098,/06 301 CLAY PERCENTAGE 10 TO 30%
| ( ‘ pCLEAN WATER NANAGEMENT UNIFIED CLASSIFICATION SC TO CL-ML OR CL
| \ |
i \ SCALE 1:20 9. DIABASE WITH A HIGH GRAVEL CONTENT, WHERE IT INTERCEPTS THE
\ ‘ | FERRICRETE CAN BE USED IF REQUIRED IN A 5%, COMBINATION WITH
\ ‘ f STORMWATER FOR CO-ORDINATES SEE DRG 30300098/06 206 THE SANDY TILIITES.
\ ‘ ] PHASE 1 G.A AND SETTING OUT CO—-ORDINATES
| \ | w Nl SOLLECTION 10. THE COMPACTION SPECIFICATION TO BE 95% MOD AASHTO DENSITY
| \ [ (2 H + 2% OMC, PLACED IN 300mm max. LOOSE LAYERS.
| | |
| ‘ | ‘ 27 TH 8 :9 11. BOULDERS OR ROCKS GREATER THAN 130mm/TWO THIRDS THE
| ‘ | | o \ LAYER THICKNESS IN SIZE TO BE DISCARDED.
\ | = |
NOBOO \ | 40 12. FOLLOWING COMPLETION OF EMBANKMENT CONTRUCTION,
= | / / = H EXCAVATED BASIN SURFACE TO BE RE-SEEDED WITH NATIVE GRASSES.
S \ | ) | H
& ‘: | | ‘ \
| | | | 1 + “\‘
| i {
| | \ | o o I
‘ | ‘ t : g g
\ | | | s 8 B
| { |
‘ | | I [ § |
[ | | = .
— ““ \“ STORACE AREA 3
‘ ES “ I e
g \ I | N980O
| | |
| |
| _ It | f \\
N9500 | > Il ‘ | ~
‘ / & I ‘ ‘ &
| s‘ | 2
\ | il [ FOR (TYPICAL) N\
| I | STONE PITCHING : N
| ‘ z | | & SEE DETAIL 1 N
| s | \“ ) ) m
‘ | g | Il \ AN
| “ |
\ | = A, ]
| = = 94328249 |
| = | 7419.77. G
| [ |
| | J | FOR (TYPICAL)
| \ . l C \ STONE PITCHING
| | || | SEE DETAIL 1
N9400 | J :
/ | [ = |
/ | | § \
| [ | | - \
| [ w ‘ 5 TOPSOIL
| | ‘ 3 STORAGE
| \ = AREA
i {
| | |
| | | |
: \
\ |
N\ \ ‘ /% . N9600
| | \ AN
| | | :
I | [
\ / | N
‘a !
| | \
a | ‘:
| L |
\ TOPSOIL STORAGE ‘
\ | " AREA ‘
| \ |
| \ | N9500
| | |
\ | | = 9484.096
“ \ | = 8664.162
| | | FOR (TYPICAL)
| ‘ | STONE PITCHING
| | SEE DETAIL 1
\ | ‘ \
| | |
\ | |
\ | |
‘ \ | SCALE 1:200
|
‘ \
|
‘ {
| | R | e
| | e S
| | ‘ | S
/ [ | i B
[ ‘ i e
‘ “ o 1 [zspopa | e ron a0 2 | mo | aw A
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9933.311
7931.832

N9900

OUTLET PIPE
DISCHARGE

~— &

@
SILT RETENTION DAM (E1)|
VOLUME = 28 300m’

’ » N\
CONTINUED ON

DRG No. 30300098-06-323
TO Wila SILT RETENTION DAM

CLEAN WATER |COLLECTION
CHAI)!NEL SOP|F-J (TYPE 2)
1

FOR (TYPICAL)
STONE PITCHING
SEE DETAIL 4

N = 9549.771 N = 9548.647
N9700 E = 7983.384 E = 7953.577
SCALE 1:1000

ESTIMATED EXCAVATION
LINE OF FOUNDATION LEVEL

SV
\\</\\ ,\\\,\\\,/,\\\\/\\\\,/\E i/ \\<//§\/K\% 5

SEE NOTE 12

E8500

et e R

r

|

TOPSOIL.
STORAGE

SETTING OUT POINT (SOP) CO—ORDINATES SETTING OUT POINT (SOP) CO—ORDINATES
POINT NAME N—COORDINATE | E—COORDINATE 7—COORDINATE, POINT NAME N—COORDINATE | E—COORDINATE Z—COORDINATE

CENTRE LINE OF CREST EMBANKMENT 5 QgsgﬂéigﬁiNCY SP“;IB%YW
A . X 1473.000 8 - =
B 1%%%?‘?,33 ;ggg.g% 1473.000 2 9990.425 7892.754 1472.000
< 9986, 037 5104895 1473.000 S3 9960.972 7936.687 1472.200
) 9888.225 8119.683 1473.000 g; gg%gg ;ggg'ijg -
E 9994.302 8052.302 1468.000 - - -
£l 10007.912 8092.304 1467.878 S6 9950.333 7914.451 -

CENTRE LINE OF CLEAN WATER CHANNEL BOTTOM
F 9892.052 7975.394 1473.940 STORMWATER DIVERSION CANAL SIZES
[ 9875.731 7948.698 1474.657 TPE DEPTH (D) | WIDTH (W) X HD
H 9836.472 7824.595 1477.607 1 1300mm | 8800mm | 3300mm
J 9751.512 7694.554 1479.864 2 1500mm 10000mm | 4500mm
K 9862.844 8081.172 1473.300 3 1700mm | 11200mm | 5100mm
L 9774.729 8207.629 1474.381
M 9744.762 8231.749 1475.220 7
N 9571.227 8373.446 1479.792 FOR KEYPLAN SEE DRG 30300098,/06 301 2000
P 9432.399 8507.809 1481126 CLEAN WATER MANAGEMENT
PHASE 1 GA AND SETTING OUT
§ EMBANKMENT
A8 GEOFABRIC WL 1472.200
3d00 DN3 FLOWNET HDPE MESH = —
1500 | 1500 | HELD IN PLACE WITH REINFORCED 1756 HOLES
VEGETATED OUTER soP— 1493000 PPE PLASTIC STRAPPING AT 400crs. (4 per set)
SIDE SLOPE : o|—12mm CLEAN STONE
TWL 1472.200 8 CLEAN WATE|
« CHANNEL SO
SEE NOTE 10 (E1b)
1469.500
~ | —— 2009 CLEAN STONE

NGL

e N L 1468.000

TO DISCHARGE FALL 1:200 075 | 1500 5008 NB CLASS 6
HDPe OUTLET PIPE — ALL
JOINTS TO BE BUTT WELDED
[1ON ﬂ
AN,
¢ EMBANKMENT MINIMUM STONE SIZE FOR
VEGETATED OQUTER 3°D°‘ SEE NOTE 10 15;3,'15 P’lpgmng ;o BE
T m
SIDE SLOPE sop—.__{1473.000 NGL e STﬂ.'ffG ST%EBFEOR STANDARD 1200DK,
‘ TWL 1472.200 3 - STONE PITC
. S N N A AN 150mm PER SANS GROUTED MEDIUM PITCHING
RO RSN LTINS IS STANDARD 1200DK,
1469.500 NN GROUTED MEDIUM PITCHING

CLEAN WATER
COLLECTION CHANNEL
E 1, TYPE 2, TYPE 3

DETAIL ‘
SCALE 1:20 v

SPILLWAY

500¢ NB CLASS 6

MATERIAL SPECIFICATION FOR COMPACTED
FILL DAM WALLS

1. EXCAVATED SOILS FROM THE DAM BASIN EXCAVATION MAY
GENERALLY BE USED FOR THE COMPACTED FILL IN THE DAM WALLS.

2. EXCAVATION VOLUMES EXCEED FILL VOLUMES, SO FILL MATERIAL TO
BE SELECTED FOR QUALITY.

3. THE DAM FOOTPRINT TO BE CLEARED OF VEGETATION.

4. TOPSOIL TO BE REMOVED TO A DEPTH OF 200mm AND PLACED IN
THE TOPSOIL STOCKPILE.

5. GENERALLY UP TO 1m OR SO OF UNSUITABLE MATERIAL IN THE
EXCAVATION TO BE DISCARDED.

6. THE EXPECTED MATERIALS IN LOWER LAYERS ARE TILLITES AND
CLAYEY DIABASE.

7. MATERIAL FOR THE COMPACTED FILL IN THE WALLS SHALL
PREFERABLY BE SELECTED FROM THE SANDY RESIDUAL TILLITES WITH
THE FOLLOWING PROPERTIES: —

GRAVEL PERCENTAGE 3 TO 8%

SAND PERCENTAGE 40 TO 70%

UNIFIED CLASSIFICATION SC TO CL—ML OR CL

9. DIABASE WITH A HIGH GRAVEL CONTENT, WHERE IT INTERCEPTS THE
FERRICRETE CAN BE USED IF REQUIRED IN A 5% COMBINATION WITH
THE SANDY TILLITES.

10. THE COMPACTION SPECIFICATION TO BE 95% MOD AASHTO DENSITY
+ 2% OMC, PLACED IN 300mm max. LOOSE LAYERS.

11. BOULDERS OR ROCKS GREATER THAN 130mm/TWO THIRDS THE
LAYER THICKNESS IN SIZE TO BE DISCARDED.

12. FOLLOWING COMPLETION OF EMBANKMENT CONTRUCTION,
EXCAVATED BASIN SURFACE TO BE RE—SEEDED WITH NATIVE GRASSES.

TOP OF CREST
EL. 1473.000

VEGETATED OUTER
SIDE SLOPE

IUM STONE
PITCHING FLOOR
AND SIDES PER
SANS 1200DK

“\_soe siopes 1:3

Pe OUTLET PIPE

5mx5mx300mm AREA OF
STONE PITCHING.

MINIMUM STONE SIZE FOR
STONE PITCHING TO BE
150mm PER SANS
STANDARD 1200DK,
GROUTED MEDIUM PITCHING

SIDE SLOPES 1:3
TO BE STONE PITCHED

SCALE 1:100( EE )

SIDE SLOPES 1:3

1L.1467.878

5000 NB CLASS 6

HDPe OUTLET PIPE ET |—STONE PITCHING

SECTION< E )
SCALE 1:50

T | e S o
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CONTINUED ON
\ DRG No. 30300098—0
TO Et SIUNGEAERT

6-321

£

DIRTY WATER PIPES

7

MATERIAL SPECIFICATION FOR COMPACTED
FILL DAM WALLS

8 AL SPILLWAY— — 8 1. EXCAVATED SOILS FROM THE DAM BASIN EXCAVATION MAY
3 \ 2 GENERALLY BE USED FOR THE COMPACTED FILL IN THE DAM WALLS.
NO400 / /}3 \ 2. EXCAVATION VOLUMES EXCEED FILL VOLUMES, SO FILL MATERIAL TO
— BE SELECTED FOR QUALITY.
\ .
H CLEAN WATER COLLEETION 3. THE DAM FOOTPRINT TO BE CLEARED OF VEGETATION.
CHANNEL (TYHE 2) 2000 1756 HOLES o 4. TOPSOIL TO BE REMOVED TO A DEPTH OF 200mm AND PLACED IN
h AB GEOFABRIC—— (4perset) & 1w 1478.200 THE TOPSOIL STOCKPILE.
P — 5. GENERALLY UP TO 1m OR SO OF UNSUITABLE MATERIAL IN THE
OUTLET PIPE DN3 FLOWNET HDPE MESH — EXCAVATION TO BE DISCARDED.
Rl HELD IN PLACE WITH REINFORCED —12mm CLEAN STONE
PLASTIC STRAPPING AT 400crs. 6. THE EXPECTED MATERIALS IN LOWER LAYERS ARE TILLITES AND
2 CLAYEY DIABASE.
. g 008
&S OUTLET PIPE 7. MATERIAL FOR THE COMPACTED FILL IN THE WALLS SHALL
=z 1476.000 PREFERABLY BE SELECTED FROM THE SANDY RESIDUAL TILLITES WITH
S MINIMUM STONE SIZE FOR - THE FOLLOWING PROPERTIES: —
3 STONE PITCHING TO BE GRAVEL PERCENTAGE 3 TO 8%
T 150mm PER SANS o —— 200 CLEAN STONE SAND PERCENTAGE 40 TO 70%
STANDARD 1200DK, 2 8 SILT PERCENTAGE 20 TO 40%
N9300 GROUTED MEDIUM PITCHING - 2 CLAY PERCENTAGE 10 TO 30%
UNIFIED CLASSIFICATION SC TO CL-ML OR CL
LL 1474.500
CLEAN WATER 9. DIABASE WITH A HIGH GRAVEL CONTENT, WHERE IT INTERCEPTS THE
COLLECTION CHANNEL FERRICRETE CAN BE USED IF REQUIRED IN A 5%, COMBINATION WITH
£ 1, TYPE 2, TYPE 3 THE SANDY TILLITES.
10. THE COMPACTION SPECIFICATION TO BE 95% MOD AASHTO DENSITY
DETAIL ﬂ SCALE 1:50 + 2% OMC, PLACED IN 300mm mox. LOOSE LAYERS.
AN SCALE 1:20 v 11. BOULDERS OR ROCKS GREATER THAN 130mm/TWO THIRDS THE
\\ ke LAYER THICKNESS IN SIZE TO BE DISCARDED.
\ 12. FOLLOWING COMPLETION OF EMBANKMENT CONTRUCTION,
\ EXCAVATED BASIN SURFACE TO BE RE-SEEDED WITH NATIVE GRASSES.
§ EMBANKMENT
3000
N9200 N\ VEGETATED OUTER ‘@3@4
\ SoP—
DN SIDE SLOPE y1479.000
N A/ TWL 1478.200
N FOR (TYPICAL) S
WD STONE PITCHING =
\ SEE DETAIL 4 SEE NOTE 10
@ 1476.000
20~ 18252
\ E = 8822149
C FALL 1:200 1N
N TO DISCHARGE : 075 0.75 5004 NB CLASS 6
) | 15D | HDPe OUTLET PIPE — ALL
= JOINTS TO BE BUTT WELDED
[10 ‘:‘
N9100 SCALE 1:100 v
of N\ SETTING OUT POINT (SOP) CO—ORDINATES
MEDIUM STONE I POINT NAME | N—COORDINATE | E—COORDINATE | Z—COORDINATE
PITCHING FLOOR 8 CENTRE LINE OF CREST EMBANKMENT
AND SIDES PER A 9373.611 8636.511 1479.000
SANS 12000K VECETATED DUTER B 0398.168 8727.142 1479.000
C 9292.693 8835.082 1479.000
SPILLWAY SIE SLOPE D 9181.247 8805.512 7479.000
E 9330.748 8782.548 1474.500
Y E1 9346.612 8797.791 1474.443
N9400 CENTRE LINE OF CLEAN WATER CHANNEL BOTTOM
F 9299.065 8660.239 1479.064
N9000 SIDE SLOPES 1:3 —__ G 9298.828 8634.729 1479.834
H 9377.687 8555.804 1480.385
TOP OF CREST J 9284.780 8669.350 1479.343
EL. 1479.000 K 9178.353 8766.297 1479.244
L 9166.430 8780.235 1479.079
M 9143.821 8788.042 1479.547
N 9077.629 8854.109 1480.133
P 9056.272 8853.294 1480.861
SILT RETENTION DAM (E2) Q 9025.476 8821.847 1482.620
VOLUME = 32 620m’ R 8936.451 8699.821 1488.464
s 8876.846 8635.114 1491.952
TO FOLLOW SETTING OUT LINE TEMPORARY T 8829.531 8573.141 1495.000
SEE DRG No. 30300098—06—206 CLEAN WATER COLLECTION
FOR CO—ORDINATES CHANNEL (TYPE 2)
SETTING OUT POINT (SOP) CO—ORDINATES
SCALE 1:50 POINT NAM N=COORDINATE | E—COORDINATE | Z—COORDINATE
EMERGENCY SPILLWAY
N8900 St 9379.147 8656.941 1478.200
s2 9407.853 8665.135 1478.000
s3 9388.857 8677.629 -
s+ 9385.523 8655.368 -
S5 9402.270 8659.551 =
S 4
L
STORMWATER DIVERSION CANAL SIZES
TYPE DEPTH (D) | WIDTH (W) X
1 1300mm 8800mm | 3900mm
2 1500mm | 10000mm | 4500mm
3 1700mm 11200mm 5100mm
FOR KEYPLAN SEE DRG 30300098/06 301
CLEAN WATER MANAGEMENT
TO BE ALIGNED WITH SIDE SLOPES 1:3
WETLAND PAN ON SITE PHASE 1 GA AND SETTING OUT WTH STONE PITCHING
N8800
5008 NB_CLASS 6 5mx5mx300mm AREA OF
HDPe OUTLET.PIPE STONE PITCHING.
V MINIMUM STONE SIZE FOR
s
CONTINUED ON S mm
DRG No. 30300098—-06-327 SCALE 1:1000 8 STANDARD 1200DK,
TO W5 SILT RETENTION DAM / o‘\\ GROUTED MEDIUM PITCHING
Q/ 30300085 | FHASE 1 GENERAL ARRANGENENT
O e e
§ EMBANKMENT N T
3900 SEE NOTE 10 & T | A
VEGETATED QUTER i | B VR R
NGL SIDE SLOPES 1:3 S | 2 i s
WL 1478200 TR IL.1474.443 e A
o VY 1 [es00 | e e o | o | A
1476.000 i 20 o o v
1 - AKX /4] 1 o [1eora | s ror coment & semrov x| wo | ww s | g
NGL DAY 5 R S S —r BN [Err—
5008 NB CLASS 6 = ot FEEE—>"7 KUSILE POWER STATION
10N i A SEE NOTE 12 HDPe OUTLET PIPE SERB|24/08/19 =0 ASH DUMP No.1
° 0.75 |07 E?JEMQFT?W%S%%EOEEVEL K SILT RETENTION DAM (E2)
3 150! o0 hvapdoe | PLAM AHD DETAILS
2 i R
il it night Piéso . No. — =
SCALE 1:50 e o o sight iotd | DRG. No. K30300098,/06 ‘322 1
®€skom| 0.90/23383 o




HIYON INVId

E7400

N9800

OUTLET PIPE
DISCHARGE

/
WATER PIPE’

SILT RETENTION DAM (W1)
VOLUME = 7 900m*

/

E7600

SPILLWAY

CAL)

CLEAN WATER COLLECTION
CHANNEL (TYPE 2)
(Wib)

R=298,

CONTINUED ON
DRG No. 30300098-06-321
TO E1 SILT RETENTION DAM

DN3 FLOWNET HDPE MESH
HELD IN

2000

w N = 9431.753 N = 9425.635
| E= 7750.1?5 E = 7763.065
| |
| “,,/
u |
CONTINUED ON
DRG No. 3030009806324 SILT RETENTION DAM W1 GENERAL ARRANGEMENT FOR KEYPLAN SEE DRG 30300098/06 301
TO W2 SILT RETENTION DAM SCALE 1:1000 CLEAN WATER MANAGEMENT
: PHASE 1 GA AND SETTING OUT
§ EMBANKMENT SEE NOTE 10
VEGETATED OUTER ‘3@3‘
SIDE SLOPE ] NGL -
SOP 1478500 TWL 1477.700 B} -
- 1475.500 T
- _ éjs

075 ESTIMATED EXCAVATION
LINE OF FOUNDATION LEVEL

SETTING OUT POINT (SOP) CO—ORDINATES
POINT NAME N—COORDINATE | E—COORDINATE Z—COORDINATE
CENTRE LINE OF CREST EMBANKMENT
A 9736.052 7554.291 1478.500
B 9729.126 7490.032 1478.500
c 9663.809 7459.435 1478.500
D 9633.397 7504.590 1478.500
E 9720.364 7497.391 1474.000
E1 9748.418 7478.177 1473.883
CENTRE LINE OF CLEAN WATER CHANNEL BOTTOM
F 9668.369 7554.755 1478.500
G 9672.336 7574.664 1479.126
H 9751.512 7694.554 1479.834
J 9642.148 7535.948 1477.587
K 9632.625 7530.850 1477.517
L 9438.002 7452.384 1474.644

SETTING OUT POINT (SOP) CO—ORDINATES
d [ N—COORDINATE [ E—COORDINATE ]
EMERGENCY SPILLWAY
St 9729.817 7574.493 -
S2 9753.169 7540.277 1477.500
S3 9721.297 7539.661 1477.700
S4 9724.219 7551.608 -
S5 9743171 7554.947 -
S6 9734.507 7549.143 -
STORMWATER DIVERSION CANAL SIZES
TYPE DEPTH (D) | WIDTH (W) X
1 1300mm 8800mm | 3900mm
2 1500mm 10000mm | 4500mm
3 1700mm 11200mm | 5100mm

TO DISCHARGE

A8 GEOFABRIC —— Q
< | TWL 1477.700

—12mm CLEAN STONE

175¢ HOLES —
(4 per set)

1475.500

—200¢ CLEAN STONE

L 1474.000

SCALE 1:50

G EMBANKMENT

3000
1500 |

VEGETATED OUTER \
SIDE SLOPE 1478.500

SEE NOTE 10

PLACE WITH REINFORCED
PLASTIC STRAPPING AT 400crs.

MATERTAL SPECIFTCATION FOR COMPACTED
FILL DAM WALLS

1. EXCAVATED SOILS FROM THE DAM BASIN EXCAVATION MAY
GENERALLY BE USED FOR THE COMPACTED FILL IN THE DAM WALLS.

2. EXCAVATION VOLUMES EXCEED FILL VOLUMES, SO FILL MATERIAL TO
BE SELECTED FOR QUALITY.

3. THE DAM FOOTPRINT TO BE CLEARED OF VEGETATION.

4. TOPSOIL TO BE REMOVED TO A DEPTH OF 200mm AND PLACED IN
THE TOPSOIL STOCKPILE.

5. GENERALLY UP TO 1m OR SO OF UNSUITABLE MATERIAL IN THE
EXCAVATION TO BE DISCARDED.

6. THE EXPECTED MATERIALS IN LOWER LAYERS ARE TILLITES AND
CLAYEY DIABASE.

7. MATERIAL FOR THE COMPACTED FILL IN THE WALLS SHALL
PREFERABLY BE SELECTED FROM THE SANDY RESIDUAL TILLITES WMTH
THE FOLLOWING PROPERTIES: —

GRAVEL PERCENTAGE 3 TO 8%

SAND PERCENTAGE 40 TO 70%

SILT PERCENTAGE 20 TO 40%

CLAY PERCENTAGE 10 TO 30%

UNIFIED CLASSIFICATION SC TO CL—-ML OR CL

9. DIABASE WITH A HIGH GRAVEL CONTENT, WHERE IT INTERCEPTS THE
FERRICRETE CAN BE USED IF REQUIRED IN A 5%o COMBINATION WITH
THE SANDY TILLITES.

10. THE COMPACTION SPECIFICATION TO BE 95% MOD AASHTO DENSITY
+ 2% OMC, PLACED IN 300mm max. LOOSE LAYERS.

11. BOULDERS OR ROCKS GREATER THAN 130mm/TWO THIRDS THE
LAYER THICKNESS IN SIZE TO BE DISCARDED.

12. FOLLOWING COMPLETION OF EMBANKMENT CONTRUCTION,
EXCAVATED BASIN SURFACE TO BE RE—SEEDED WITH NATIVE GRASSES.

TWL 1477.700

1475.500

[1ON
SCALE 1:100

MINIMUM STONE SIZE FOR
STONE PITCHING TO BE
150mm PER SANS
STANDARD 1200DK,
GROUTED MEDIUM PITCHING

CLEAN WATER
COLLECTION CHANNEL

DETAIL (4
SCALE 1:20 v

s

500¢ NB CLASS 6
HDPe OUTLET PIPE — ALL
JOINTS TO BE BUTT WELDED

SPILLWAY

VEGETATED OUTER

SIDE SLOPE MEDIUM STONE

PITCHING FLOOR
AND SIDES PER
SANS 1200DK

St

SILT RETENTION DAM (W1)

VOLUME = 7 900m* SIDE SLOPES 1:3

1477.700

SCALE 1:100

SIDE SLOPES 1:3
1L.1473.883

oL - —
ol ‘ F -

STONE PIT(ZHINGJ -8-‘

SCALE 1:50

SCALE 1:50
SIDE SLOPES 1:3
WITH STONE PITCHING
5mx5mx300mm AREA OF
STONE .
MINIMUM STONE SIZE FOR
STONE PITCHING TO BE
150mm PER S
STANDARD 1200DK,
GROUTED MEDIUM PITCHING
5008 NB CLASS 6
HDPe OUTLET PIPE
A e T
| T S
| S P
| P
| e
rrons [ T S o
I o [ror | s e comenr oo P P s | s g e
— e e e — e R [r———
F i
e 4'7.,. wn| KUSILE POWER STATION
5008 NB_CLASS 6 B Lo o ASH DUMP. Mot
HDPe OUTLET PIPE s SILT RETENTION DAM (W1)
v Torrenna 00 PLAN AMD DETAILS
ol P
CHKO 124 /08/10] ROD REV
e KuigitPiswid | DRG. No. K30300098/06—323 [
BY z
e | =
e ®€skom| 0.90/23384 Fho T




CONTINUED ON

DRG No. 30300098-06-323
TO W1 SILT RETENTION DAM

2. EXCAVATION VOLUMES EXCEED FILL VOLUMES, SO FILL MATERIAL TO
,,,,, BE SELECTED FOR QUALITY.
N9400 PLASTIC STRAPPING AT 400crs. — o e
‘ 3 1759 HOLES — 3. THE DAM FOOTPRINT TO BE CLEARED OF VEGETATION.
| | AB CEOFABRIC — ! L (4persed 4. TOPSOIL TO BE REMOVED TO A DEPTH OF 200mm AND PLACED IN
CLEAN WATER COLLECTION ‘ THE TOPSOIL STOCKPILE.
?szgNEL (TYPE 2) 8|-12mm CLEAN STONE 5. GENERALLY UP TO 1m OR SO OF UNSUITABLE MATERIAL IN THE
“ 3 EXCAVATION TO BE DISCARDED.
| 6. THE EXPECTED MATERIALS IN LOWER LAYERS ARE TILLTES AND
- CLAYEY DIABASE.
& = 1472.000 7. MATERIAL FOR THE COMPACTED FILL IN THE WALLS SHALL
= | PREFERABLY BE SELECTED FROM THE SANDY RESIDUAL TILLITES WITH
=z FOR (TYPICAL) \ o| 72009 CLEAN STONE THE FOLLOWING PROPERTIES: —
S STONE PITCHING ‘ 8 GRAVEL PERCENTAGE 3 TO 8%
E SEE DETAIL 4 @ SAND PERCENTAGE 40 TO 70%
| 1470500 SILT PERCENTAGE 20 TO 40%
‘ ‘ - CLAY PERCENTAGE 10 TO 30%
N3t UNIFIED CLASSIFICATION SC TO CL-ML OR CL
i FALL 1:200 9. DIABASE WITH A HIGH GRAVEL CONTENT, WHERE IT INTERCEPTS THE
| | DETAIL FERRICRETE CAN_BE USED IF REQUIRED IN A %o COMBINATION WITH
| s THE SANDY TILLITES.
\ 9 ’ 10. THE COMPACTION SPECIFICATION TO BE 95% MOD AASHTO DENSITY
2 + 2% OMC, PLACED IN 300mm max. LOOSE LAYERS.
! 11. BOULDERS OR ROCKS GREATER THAN 130mm/TWO THIRDS THE
ShomarsoL ?mBANKMB” LAYER THICKNESS IN SIZE TO BE DISCARDED.
o ‘ 3000 12. FOLLOWING COMPLETION OF EMBANKMENT CONTRUCTION,
SEE DRGF&?"'S{’%?S{ 06-239 | oumeT PiPE|! \ 15001500 | EXCAVATED BASIN SURFACE TO BE RE-SEEDED WITH NATIVE GRASSES.
‘ || DISCHARGE :
‘ | VEGETATED OUTER \
‘ SIDE SLOPE SoP— 1476.000
| TWL 1475.200
| . g
| N9200 \
i
| / 1472.000
‘
(P
219
{
‘
l [ —-—
FALL 1:200 5006 NB CLASS 6
\ TO DISCHARGE | 1500 HDPe OUTLET PIPE — ALL
‘ S JOINTS TO BE BUTT WELDED
|
I SCALE 1:100
1
‘ | N9100
| ‘ CLEAN WATER COLLECTION
‘ \ CHANNEL (TYPE 2)
| l (w2b) | SILT RETENTION DAM (W2)|
‘ | VOLUME = 16 300m’
|
|
i x
| = |
‘ ‘
g \ g 8 8
N I o
N | N | ~ ~
w | w [ i w TOP OF CREST
‘ ‘ EL. 1476.000
-~ TLAND PAN —— MINIMUM STONE SIZE FOR
‘ FROM METLANG PAN STONE_PITCHING TO BE
| - 9000 150mm PER SANS VEGETATED OUTER
: STANDARD 1200DK, SIDE SLOPE
( \ ‘ GROUTED MEDIUM PITCHING
\ ‘ ‘ PITCHING FLOOR
! ! ! ' AND SIDES PER So%
ILT N NGEMEN CONTINUED ON SANS 1200DK = S
SCALE 111000 DRG No. 30300098-06-325 000
FOR KEYPLAN SEE DRG 30300098,/06 301 : TO W3 SILT RETENTION DAM CLEAN WATER SIDE SLOPES 1:3
CLEAN WATER MANAGEMENT COLLECTION CHANNEL p‘
PHASE 1 GA AND SETTING OUT g
DETAIL
SCALE 1:50
5mx5mx300mm AREA OF
STONE PITCHING.
MINIMUM STONE SIZE FOR
JOEBABANKMENT STONE PITCHNG 10 BE
150mm
VEGETATED OUTER [—ﬁl\ SEE NOTE 10 STANDARD 1200DK,
SIDE SLOPE GROUTED MEDIUM PITCHING
TWL 1475.200 T
= 222 5008 NB_CLASS 6
HDPe OUTLET PIPE
1472.000
@ T FALL 1:200
1 _EAl B
- 045 SEE NOTE 12 - 1 RETENTION
g ‘ | L 2 FROM 22)
g o5 ESTIMATED EXCAVATION 3 K
e 1 - 1500 LINE OF FOUNDATION LEVEL
i .. ; SIDE SLOPES 1:3
. . WITH STONE PITCHING
TAI
SCALE 1:100
SETTING OUT POINT (SOP) CO—ORDINATES
POINT NAME | N—COORDINATE | E—COORDINATE | Z—COORDINATE SETTING OUT POINT (SOP) CO—ORDINATES
CENTRE LINE OF CREST EMBANKMENT BOINT NAME | N-COORDINATE | E—COORDINATE | Z—COORDINATE
A 9188.358 7442.969 1476.000 S EMERGENCY SPILLWAY
B 9214.672 7386.858 1476.000 9176.999 7475769 = e e s
c 9315.793 7378.248 1476.000 S2 9174.610 7433.260 1475.000 SIDE SLOPES 1:3 e o o T
o 9387 314 438 545 1476.000 s3 9205.695 7438.358 1475.200 1L1470.484 R | R
E 9265.780 7393.004 1470.500 St 9175.144 7442.774 - R [ | T o
E1 9263.521 7365.592 1470.484 S5 9196.522 7450.258 = e
CENTRE LINE OF CLEAN WATER CHANNEL BOTIOM S6 9187.378 7442.107 = | . e e
F 9238.361 7475.522 1476.470 IS SRS v S L ss 6 S ] it S i R
G 9225.733 7480.196 1476.600 STORMWATER DIVERSION CANAL SIZES J ° A o [rere | o e+ e Ll | | RS
H 9028.244 7510.678 1477.556 TYPE | DEPTH (D) [ WIDTH (W) X STONE PITCHING S R e s soamcs
J 9006.760 7512573 1477.681 i 1300mm | 8800mm | 3800mm N S, | o
K 8999.320 7513.614 1477.721 2 1500mm | 10000mm | 4500mm SRt s o] o | L KUSILE ACﬁoDr{wERw ?TATION
L 9343.444 7455.098 1475.550 3 1700mm _|_11200mm | 5100mm SILT RETENTION DAl (w2)
M 9360.448 7459.644 1475.700 SCALE 1:50 "7 PLAN AMD DETAILS
N 9394.855 7454.436 1475.875 D oo | o
P 9419.889 7452.529 1476.025 W i:j ™ | rugmpiews | DRG. No. K30300098/06—324
i [weer | mv
®€skom| 0.90/23385 o

DN3 FLOWNET HDPE MESH g
_HELD_IN_PLACE WITH_REINFORCED &4 TWL 1475.200

MATERIAL SPECIFICATION FOR COMPACTED
FILL DAM WALLS

1. EXCAVATED SOILS FROM THE DAM BASIN EXCAVATION MAY
¢ PIPE GENERALLY BE USED FOR THE COMPACTED FILL IN THE DAM WALLS.




CONTINUED ON MATERIAL SPECIFICATION FOR COMPACTED

| | DRG No. 30300098—-06-324 | | FILL DAM WALLS
3 ‘ ST e o | 8 TO W2 [SILT RETENTION DAM
3 ; 8 PIPE 1. EXCAVATED SOILS FROM THE DAM BASIN EXCAVATION MAY
IN] | VOLUME = 14 200m’ IN] % g k GENERALLY BE USED FOR THE COMPACTED FILL IN THE DAM WALLS.
L w
\ L rrom N> PAN 2000 2 EXCAVATION VOLUMES EXCEED FILL VOLUMES, SO FILL MATERIAL TO
‘ Ik e 8| W 1476.200 QuALITY:
| E k Noooo - R — 3. THE DAM FOOTPRINT TO BE CLEARED OF VEGETATION.
| — 8 - 4. TOPSOIL TO BE REMOVED TO A DEPTH OF 200mm AND PLACED IN
| NG FLOWNET HOPE MESH T THE TOPSOIL STOCKPILE.
| HELD IN PLACE WITH REINFORCED 1750 HOLES 5. GENERALLY UP TO 1m OR SO OF UNSUITABLE MATERIAL IN THE
\ \H? PLASTIC STRAPPING AT 400crs. ‘ - (4 per 950) EXCAVATION TO BE DISCARDED.
\ M )
\ o
| OUTLET PIPE 6. THE EXPECTED MATERIALS IN LOWER LAYERS ARE TILLITES AND
| DISCHARGE %’VD Pay =~ AB GEQFABRIC CLAYEY DIABASE.
—12mm CLEAN STONE
\ mm 7. MATERIAL FOR THE COMPACTED FILL IN THE WALLS SHALL
\ FOR (TYPICAL) PREFERABLY BE SELECTED FROM THE SANDY RESIDUAL TILLITES WITH
| R TTe) THE FOLLOWING PROPERTIES: —
| NG Ty GRAVEL PERCENTAGE 3 TO 8%
| SAND PERCENTAGE 40 TO 70%
1472.000 SILT PERCENTAGE 20 TO 40%
| 77 CLAY PERCENTAGE 10 TO 30%
| ° 2000 SifONE UNIFIED CLASSIFICATION SC TO CL-ML OR CL
| b=3 $ %
N8900 — f)E % X> 7 / 9. DIABASE WITH A HIGH GRAVEL CONTENT, vggz IT INTERCEPTS THE
- / / FERRICRETE CAN BE USED IF REQUIRED IN A 5%p COMBINATION WITH
_ ’ / 1470500 | N7A THE SANDY TILLITES.
[ 8863.194 — A, E 10. THE COMPACTION SPECIFICATION TO BE 95% MOD AASHTO DENSITY
| 7496.438 / FALL 1:200 + 2% OMC, PLACED IN 300mm max. LOOSE LAYERS.
0
2 DETAIL 11. BOULDERS OR ROCKS GREATER THAN 130mm/TWO THIRDS THE
[~ SCALE 1:50 LAYER THICKNESS IN SIZE TO BE DISCARDED.
| 12, FOLLOWING COMPLETION OF EMBANKMENT CONTRUCTION,
\ | EMBANKMENT EXCAVATED BASIN SURFACE TO BE RE-SEEDED WITH NATIVE GRASSES.
\ 3
0
< 3000
\ 1500 | 1500 | PIPE
\ / VEGETATED OUTER sop \
| | SIDE SLOPE 1477.000
| N8800 TWL 1476.200
| | —
| /“ I3 “
DIRTY| WATER PIPE I 3 | | @
| i | CLEAN WATER COLIECTION N = 8781.883
i | CHANNEL (TYPE 2 E = 7670.251
\ Il ; (s :
\ | il “
| [l [ —_—
‘ I |
[ |
| [ / | = —
| [l | TO DISCHARGE FALL 1:200 0.75 5004 NB CLASS 6
| [ | HDPe OUTLET PIPE — ALL
| ‘ Il ‘ | 1500 JOINTS TO BE BUTT WELDED
| Ll \ | N8700
[ o
\ Ll
| i | SILT RETENTION DAM_(W3)
| Ll | VOLUME = 14 200m’
I \ | [
\ “‘H | g 2“ OO\ | [
) ) CONTINUED ON & [
DRG No. 30300098—06—326 & [
FOR KEYPLAN SEE DRG 30300098/06 301 TO W4 SILT RETENTION DAM Al [ |
CLEAN WATER MANAGEMENT SCALE 1:1000 & | |
PHASE 1 GA AND SETTING OUT | |
TOP OF CREST [ ]
EL. 1477.000 [ S3
| 1476.200
\ R SPILLWAY
67'00/
MINIMUM STONE SIZE FOR -
STONE PITCHING TO BE VECETATED OUTER \ Y .
T50mm PER SANS ,!‘ \ SIDE SLOPES 1:3
STANDARI : \
§ EMBANKMENT GROUTED MEDIUM PITCHING ~

MEDIUM STONE ————————
PITCHING FLOOR |
AND SIDES PER |
SANS 1200DK |

3000 SEE NOTE 10
VEGETATED OUTER (i

TWL 1476.200

CLEAN WATER

COLLECTION CHANNEL | S1
1472.000 ;g
. . . . . I~
o DETA ﬁ ‘ SCALE 1:50
g 1 ESTIMATED EXCAVATION SEE NOTE 12 SCALE 1:20 v
o N ‘ i| 975  LINE OF FOUNDATION LEVEL
t 0.75 o5
SIDE SLOPES 1:3 5mx5mx300mm AREA OF
WITH STONE PITCHING STONE PITCHING.,
MINIMUM STONE SIZE FOR
STONE PITCHING TO BE
150mm PER SANS
'35 STANDARD 1200DK,
GROUTED MEDIUM PITCHING
5008 NB CLASS 6
HDPe OUTLET PIPE
F,
SETTING OUT POINT (SOP) CO—ORDINATES SETTING OUT POINT (SOP) CO—ORDINATES A I:2
POINT NAME N—COORDINATE | E—COORDINATE | Z—COORDINATE POINT NAME N—COORDINATE | E—COORDINATE | Z—COORDINATE
CENTRE LINE OF CREST EMBANKMENT EMERGENCY SPILLWAY %TR
A 8845.562 7447.783 1477.000 St 8831.334 7467.155 - ) ETeny,
B 8892.464 7406111 1477.000 Ss2 8836.292 7435.263 1476.000
c 8989.212 7438.256 1477.000 S3 8863.601 7446.666 1476.200
D 8989.215 7495.245 1477.000 S4 8852.073 7453.986 -
E 8940.806 7436.399 1470.500 S5 8835.104 7442.914 - SCALE 1:100
E1 8951.034 7406.074 1470.396 S6 8846.071 7444.646 - S | A e
CENTRE LINE OF CLEAN WATER CHANNEL BOTTOM P | e
8897.276 7517.375 1478.500 | R
(F; 8872.909 7535.240 1480.251 STORMWATER DIVERSION CANAL SIZES SIDE SLOPES 1:3 o |z e
H 5754562 7553.115 7480.500 TYPE__ [ DEPTH (D)[ WDTH (W) [ X 1L.1470.396 ’ e
J 8691.873 7589.620 1481.835 1 1300mm 1 8800mm | 3900mm b Lt
¥ 8912.048 2522711 1478.500 2 1500mm__| 10000mm | 4500mm e o | e on o L ki s
L 8986.715 7516.072 1477.618 3 1700mm | 11200mm | 5100mm NeL - |_7 T — o T | owem vox comerr & oo o [ |- e e
i = e e e — 2 A pe———
o J 8 :ggz gSTEE'-!r"SPSIPS ; 4"”“3.“ ww] KUSILE POWER STATION
STONE PITCHING =4 PHROVER(24/0%/19 ASH DUMP No.1
i SILT RETENTION DAM (W3)
SECTION N - PLAM AHD DETAILS
2wl KD J24/08/10| ROD Kuighe pioid DRG. No. K30300098/06—325 :Ev
DWEAYW |24/08/10| 2L ‘
®€skom| 0.90/23386 o




MATERIAL SPECIFICATION FOR COMPACTED
CONTINUED ON

DRG No. 30300098—06-325 FILL DAM WALLS
TO W3 SILT RETENTION DAM

‘ 1. EXCAVATED SOILS FROM THE DAM BASIN EXCAVATION MAY
“‘ | é v / GENERALLY BE USED FOR THE COMPACTED FILL IN THE DAM WALLS.
M g | / 2000 ? PIPE 2. EXCAVATION VOLUMES EXCEED FILL VOLUMES, SO FILL MATERIAL TO
Al G | N §‘ TWL 1481.400 BE SELECTED FOR QUALITY.
[ | |
i | DN3 FLOWNET HDPE MESH = 1780 roEs | — 3. THE DAM FOOTPRINT TO BE CLEARED OF VEGETATION.
[ \ D N LA Wi REINFORCED (4 per set) 4. TOPSOIL TO BE REMOVED TO A DEPTH OF 200mm AND PLACED IN
| | N8700 s Ly THE TOPSOIL STOCKPILE.
\ SPILLWAY - A8 GEOFABRIC }e—g ° 5. GENERALLY UP TO 1m OR SO OF UNSUITABLE MATERIAL IN THE
| | g —12mm CLEAN STONE EXCAVATION TO BE DISCARDED.
| . 6. THE EXPECTED MATERIALS IN LOWER LAYERS ARE TILLITES AND
\ CLAYEY DIABASE.
| 284 1478.200 7. MATERIAL FOR THE COMPACTED FILL IN THE WALLS SHALL
\ - PREFERABLY BE SELECTED FROM THE SANDY RESIDUAL TILLITES WITH
\ BE THE FOLLOWING PROPERTIES: —
| Ll o o| 2009 CLEAN STONE GRAVEL PERCENTAGE 3 TO 8%
| R <] SAND PERCENTAGE 40 TO 70%
\ ,; - o SILT PERCENTAGE 20 TO 40%
\ 1476.700 CLAY PERCENTAGE 10 TO 30%
| ‘e - UNIFIED CLASSIFICATION SC TO CL-ML OR CL
= AL 200 E 9. DIABASE WITH A HIGH GRAVEL CONTENT, WHERE IT INTERCEPTS THE
\ = : TAI FERRICRETE CAN BE USED IF REQUIRED IN A 5%, COMBINATION WITH
\ =2 THE SANDY TILLITES.
VA £ SCALE 1:50
\ a3 N8600 10. THE COMPACTION SPECIFICATION TO BE 95% MOD AASHTO DENSITY
\ w /A z° + 2% OMC, PLACED IN 300mm max. LOOSE LAYERS.
\ ©
\ / §',: FOR (TYPICAL 11. BOULDERS OR ROCKS GREATER THAN 130mm/TWO THIRDS THE
\ Jz B o (E PITCHII)JG LAYER THICKNESS IN SIZE TO BE DISCARDED.
| OUTLET PIPE
| DISCHARGE c3 SEE| DETAIL § 12. FOLLOWING COMPLETION OF EMBANKMENT CONTRUCTION,
/B | PES) ‘ N = 8268214 ¢ EMBANKMENT EXCAVATED BASIN SURFACE TO BE RE—SEEDED WITH NATIVE GRASSES.
o \ E = 7649.935
T . | 3000
1500 | 1500 |
} VEGETATED OUTER \
SIDE SLOPE SOP — 1482.200
! TWL 1481.400
\ \ CLEAN WATER COLLECTION -
\T— DIRTY WATER PIPE \ CHANNEL (TYPE 2)
B | \ (W4) | N8500
\ 1478.200
\\
\ -~ - TO DISCHARGE FALL 1:200 n A
CONTINUED ON ; 075 &5 5008 NB CLASS 6
0RO, No, 3030000806327 1500 | SONTS 70 BE BUTT WALDED
TO W5 SILT RETENTION DAM
FOR KEYPLAN SEE DRG 30300098/06 301 SILT RETENTION DAM W4 GENERAL ARRANGEMENT
CLEAN WATER MANAGEMENT SCALE 1:1000
PHASE 1 GA AND SETTING OUT N
SCALE 1:100
SILT RETENTION DAM_(W4)
SPILLWAY ) VOLUME = 18 500m’

MEDIUM STONE PITCHING >
FLOOR AND SIDES s2 Vv
PER SANS 1200DK ><

G EMBANKMENT
3000 SEE NOTE 10 SPILLWAY
VEGETATED OUTER
VEGETATED OUTER
- TWL 1481.400 - IR ¢ 5 S oL

VEGETATED OUTER-

1478.200 T0P OF CREST SIDE SLOPE
e EL. 1482.200
- 4111 TOP OF CREST:
8} [ ESTIMATED EXCAVATION SEE NOTE 12 EL. 1482.200
= IN || 075 [RE"OF FOUNDATION LEVEL SIDE SLOPES 1:3 N8500
g 0.75 4500
SILT RETENTION DAM_ (W4}
VOLUME = 18 500m’ N FaTCHiNG
PER SANS 1200DK
TAl TAl
SCALE 1:50 SCALE 1:50
5mx5mx300mm AREA OF
STONE PITCHING.
MINIMUM_ STONE SIZE FOR
STONE PITCHING TO BE
150mm PER SANS
STANDARD 1200DK, |
SETTING OUT POINT (SOP) CO—ORDINATES GROUTED MEDIUM PITCHING |
PONT NAME | N—-COORDINATE | E—COORDINATE | Z—COORDINATE 5006 NB CLASS 6
CENTRE LINE OF CREST EMBANKMENT HDPe OUTLET PIPE
A 8676.933 7572.014 1482.200 s 8686.301 7591.933 - “
B 8623.575 7495.550 1482.200 52 8685.672 7548.624 1481.200 — |
c 8541.809 7502.578 1482.200 S3 8658.164 7566.891 1481.400 FALL 1:200
D 8509.239 7572.507 1482.200 S4 8669.992 7577.418 - —
E 8581.344 7510.446 1476.700 S5 8685.986 7570.213 - oW SILT, RETENTION
E1 8579.094 7485.048 1476.650 S6 8676.393 7570.274 - 3 F ?w‘*)
CENTRE LINE OF CLEAN WATER CHANNEL BOTTOM 57 8502550 7590.511 = 3 |
F 8623.853 7645.419 1484.742 S8 8497.396 7566.542 1481.200 M S e o on |
G 8602.572 7643.260 1484.843 S9 8525.180 7568.211 1481.400 150mm PER SANS |
H 8594.964 7672.505 1486.129 S10 8516.002 7577.259 - STANDARD 1200DK, SIDE SLOPES 1:3
J 8499.403 7754.599 1489.548 S11 8499.726 7571.873 - GROUTED MEDIUM PITCHING WTH STONE PITCHING
K 8691.873 7589.620 1490178 12 8509.224 7570.457 -
L 8671.770 7601.236 1482.711
CLEAN WATER
STORMWATER DIVERSION CANAL SIZES COLLECTION CHANNEL SCALE 1:100
TYPE DEPTH (D) | WIDTH (W) X e b
1 1300mm | 8800mm | 3900mm e o o T
2 1500mm [ 10000mm | 4500mm TAI SIDE SLOPES 1:3 e oo o vews
3 1700m 112001 5100 | P
= o a SCALE 1:20 IL1476.650 ‘ e e
NoL - e e
__NeL - T | T FAES
‘ |77 — o [15/0/10 | tssuem ror couent & areRovaL a | o | Sosoaeen | o waree oeans
- o] 8[ : Rome OOTET PIPE I 3 ) 0 S R T T
STONE PITCHING 2 e 4'7‘”5? =n| KUSILE POWER STATION
vreon (/0810 = ASH DUMP No.1 (Wa)
PP SILT RETENTION DAM (W4)
SECTION o PLAM AHD DETAILS
SCALE 1:50 R KA B
&P | Kuignpisnd | DRG. No. K30300098,/06—326
o oo o ‘
as ®€Eskom| 0.90/23387 e T




MATERIAL SPECIFICATION FOR COMPACTED
CONTINUED CONTINUED ON
gL L et FILL DAM WALLS

1. EXCAVATED SOILS FROM THE DAM BASIN EXCAVATION MAY
GENERALLY BE USED FOR THE COMPACTED FILL IN THE DAM WALLS.

2. EXCAVATION VOLUMES EXCEED FILL VOLUMES, SO FILL MATERIAL TO
BE SELECTED FOR QUALITY.

G PIPE 3. THE DAM FOOTPRINT TO BE CLEARED OF VEGETATION.

Q
& 4. TOPSOIL TO BE REMOVED TO A DEPTH OF 200mm AND PLACED IN
175¢ HOLES THE TOPSOIL STOCKPILE.

(4 per set) TWL 1489.200 5. GENERALLY UP TO 1m OR SO OF UNSUITABLE MATERIAL IN THE
EXCAVATION TO BE DISCARDED.

6. THE EXPECTED MATERIALS IN LOWER LAYERS ARE TILLITES AND
—12mm CLEAN STONE CLAYEY DIABASE.
Q

2000

A8 GEOFABRIC——

DN3 FLOWNET HDPE MESH
LACE WITH REINFORCED
APPING AT 400crs.

7. MATERIAL FOR THE COMPACTED FILL IN THE WALLS SHALL
PREFERABLY BE SELECTED FROM THE SANDY RESIDUAL TILLITES WITH
THE FOLLOWING PROPERTIES: —

1486.800 GRAVEL PERCENTAGE 3 TO 8%
SAND PERCENTAGE 40 TO 70%

SILT PERCENTAGE 20 TO 40%

CLAY PERCENTAGE 10 TO 30%

UNIFIED CLASSIFICATION SC TO CL-ML OR CL

I.L 1485.300 9. DIABASE WITH A HIGH GRAVEL CONTENT, WHERE IT INTERCEPTS THE

FERRICRETE CAN BE USED IF REQUIRED IN A 5% COMBINATION WITH
THE SANDY TILLITES.

10. THE COMPACTION SPECIFICATION TO BE 95% MOD AASHTO DENSITY
+ 2% OMC, PLACED IN 300mm mox. LOOSE LAYERS.

TO FOLLOW SETTING OUJ/LINE
SEE DRG No. 30300098-06-206 [
FOR CO—ORDINATE!

TEMPORARY
CLEAN WATER COLLECTION
CHANNEL (TYPE 2)
(ws)

—— 2009 CLEAN STONE

HLYON INVd

SCALE 1:50 11. BOULDERS OR ROCKS GREATER THAN 130mm/TWO THIRDS THE
. LAYER THICKNESS IN SIZE TO BE DISCARDED.
€
< 12. FOLLOWING COMPLETION OF EMBANKMENT CONTRUCTION,
EXCAVATED BASIN SURFACE TO BE RE-SEEDED WITH NATIVE GRASSES.
¢ EMBANKMENT
3000
1500 | 1500 |
VEGETATED OUTER op \
FOR (TYPICAL) SIDE SLOPE - 1490.000

STONE_PITCHING

SEE DETAIL 5 TWL 1489.200

5008 NB CLASS 6
HDPe OUTLET PIPE — ALL
‘1500‘ JOINTS TO BE BUTT WELDED

TO DISCHARGE FALL 1:200 0.75

SILT RETENTION DAM (W5)
VOLUME = 8 300m*

[l ‘)
SCALE 1:100 v

5mx5mx300mm AREA OF
STONE PITCHING.
MINIMUM STONE SIZE FOR

N8300

STONE PITCHING TO BE
150mm PER SANS
STANDARD 1200DK,
GROUTED MEDIUM PITCHING

FOR KEYPLAN SEE DRG 30300098/06 301
CLEAN WATER MANAGEMENT
PHASE 1 GA AND SETTING OUT

SCALE 1:1000 | N )
8 ol SIDE_SLOPES 1:3
R SPILLWAY 3 WITH STONE PITCHING
L
St
§ EMBANKMENT VEGETATED OUTER SIDE SLOPES 1:3
i SEE NOTE 10 SIDE SLOPE MEDIUM STONE
VEGETATED OUTER | 0P OF CREST PITCHING FLOOR
1490.000 WL 1489.200 NGL - — o oo AND SIDES PER

K SANS 1200DK

SIDE SLOPE\SO
2

SILT RETENTION DAM (W5)
VOLUME = 8 300m*

— A1
.
| T ! ! ~
1 i| o7s
}ﬁ‘ ‘DL ESTIMATED EXCAVATION DETAIL
S 1500 LINE OF FOUNDATION LEVEL SCALE 1:50 [10

SIDE SLOPES 1:3

SILT RETENTION DAM (W5) 1L.1485.267
VOLUME = 8 300m* SPILLWAY [
T R (R s
SETTING OUT POINT (S0P) CO—ORDINATES AND SIDES PER L ==
POINT NAME | N—GOORDINATE | E—COORDINATE | 7—COORDINATE SETTING OUT POINT (SOP) CO—ORDINATES SANS 12000K e T 5009 NB CLASS 6
GENTRE LINE OF CREST EMBANKMENT BOINT NAME | N-COORDINATE | E—COORDINATE | Z—COORDINATE 3 110Pe OUTLET PIPE
= 5455039 736,027 456,000 EMERGENCY SPILLWAY STONE PITCHING
B 8415.612 7682.579 1490.000 St 8461.473 7750.961 -
5 Srtaay S 1496.600 s2 5457.065 7704.698 1489.000 S7 SECTION
5 340,596 750554 1496.000 S3 8441.257 7737.146 1489.200 VEGETATED OUTER STl
E 8388.582 T712.762 1485.300 S4 8446.662 7740815 = SIDE SLOPE ’
E1 8375.952 7694.754 1485.267 g: 3123‘733 Zgg‘?gg - TOP OF CREST z SIDE SLOPES 1:3
CENTRE LINE OF CLEAN WATER CHANNEL BOTTOM = .99 . - EL. 1490.000 Z :
F 8454.535 7774.499 1490.020 8339.612 7827.778
G 8463.115 7786.126 1490.791 S8 £325.288 7792.078 1489.000
H 8487.416 7834.085 1491.963 = D017 1753.9% 1489.200 1489.000
J 8488.513 7843.853 1492.285 X - - -
K 8497.293 7962.481 1493.937 = ggg;-gfg ;:31‘:2)2415 -
L 8522.699 8027.574 1494.765 - 2 MINIMUM STONE SIZE FOR R
M 8596.464 8168.999 1494.619 15;3#‘5 PILTE%HIQENEO BE SCALE 1:50 S | SO sl e
£ T Rk
N 8662.838 8317.119 1496.000 e 2000, e dE
GROUTED MEDIUM PITCHING R | S
STORMWATER DIVERSION CANAL SIZES TR | gmnt s
TYPE | DEPTH (D) ] WIDTH (W) X S v
1 1300mm | 8800mm | 3900mm S
2 1500mm 10000mm | 4500mm t [zsona | iswen ror o | o | aw a0 | ae waree crans
3 1700mm 11200mm | 5100mm B T — a | mo | am Soaoaes | azm wee cras
CLEAN WATER ol o e | p——
COLLECTION CHANNEL e | ¥ [ W[ W%
e 4’*‘“:.“ -] KUSILE POWER STATION
PPROVER24/08/1) ASH DUMP No.1
b SILT RETENTION DAM (W5)
SCALE 1:20 120 aasend o | e oS PLAM AMD DETAILS
SR | Kuignpiss | DRG. No. K30300098,/06—327
DREAVW |24/08/10| 2L ‘
®€skom| 0.90/23388 o
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PUMP| STATION TERR

(SEE PRAWING

K30300098/06—220)
/

o

STORMWATER
DIVERSION CHANNEL

GONSTRUCTION PHASE
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\\ e TRUG
7
gﬂ\\&.m g i

ACE [ f
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L

e
SSRmi
|
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NOTE:
- 1. FOR PROFILE AND SETTING OUT
COORDINATES OF ACCESS ROAD TO
ASH DUMP, SEE-DRG. No.

K 30300098/06—349
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RADIAL STACKER TERRACE
(SEE DRAWING K30300098/06-213)

LTy
Gy

— LEDEND: ACCESS ROAD No.3 — SETTING OUT DATA
~ Pl No. CH EAST—COORD] _NORTH—COORD | RAD | DA | 1t T AL
= ” —  ASPHALT SURFAGED ACCESS ROADS CONST: m ] oMsS [ (m) [ (m
_— Pl 1 0.000 7521.649 10733.637 | ACCESS ROAD No.3
A BC 2 91.482 7591.925 10675.068
— — GRAVEL SURFACED ACCESS ROADS Pl 2 7597.412 10670.495 | 100 871015" | 7.142 | 14.261
/ EC 2 105.743 7602.193 10665.189
A BC 3 999.333 8200.361 10001.338
REINFORCED CONCRETE SLAB o
// —  (SECTIONS AND DETALS Pl 3 8212.521 9987.843 | _100| 20°3528" | 18.165 | 35.938
/ P BY OTHERS) EC 3 1035.271 8228.649 9979.487
/ % y BC 4 1217.433 8390.393 9895.689
—  GRAVEL SURFACED HAUL ROADS Pl 4 §412.028 9884.480 | 100| 2723718" | 24.367 | 47.802
EC 4 1265.235 8436.395 9884.480
Pl 5 1379.761 8550.921 9884.480
ROAD SETTING OUT DATA Lo
S Pl No. CH EAST—COORD] NORTH—COORD | RAD | DA | 1L T AL
e CONST m | ovMs | (m [ m
N
T Pl 9 0.000 7394.484 10367.487 | PUMP_HOUSE ROAD
e BC 10 36.316 7421.922 10391.279
CROSS_FLOW AND SILT DAM SPILLWAY CULVERT / Pl 10 7452.820 10418.071 200| 23706748 40.896 80.680
4(750x750) RECTANGULAR CULVERTS EC 10 116.997 7431.755 10430.584
LENGTH OF CULVERT=13 PORTALS=15.86m ~ BC 11 194.603 7565.640 10454.328
Pl 11 7606.468 10467.449 200 2412'17" 42.885 84.490
EC 11 279.093 7638.327 10496.156
Pl 12 365.399 7702.444 10553.929
CROSS-FLOW CUJ
1(750x750)
LENGTH
L\ S
/\/ pa— T RN
- D
P — A §
— P =
&
6%55’ <0 ,,
WORKSHOP TERRACE! Al & /,,/
(SEE DRAWING K30300098,/06—217) '
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PANEL B CONSULTANTS JOINT VENTURE

APPENDIX 1A

ASH DUMP GEOLOGY AND SUB-SURFACE WATER DEPTH PROFILE
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PANEL B CONSULTANTS JOINT VENTURE

APPENDIX 2

ASH PRODUCTION SCHEDULES



Kusile Power Station: Waste Production

ASH/FGD PRODUCTION SCHEDULE

Unit Input Parameters

Ash Output (t/hr)

Gypsum Output (t/hr)

Ash Load Factor

Gypsum Load Factor

Adjusted Unit Output

150.00

19.33

0.90

0.90

Ash Output (t/hr)

Gypsum Output (t/hr)

133.65

17.22

Ash S.G.
Gypsum S.G.

Ash Availability Factor
Gypsum Availability Factor

Ash Volume (m>/hr)
Gypsum Volume (m*/hr)

Commissioning Schedule (relative to project time zero)

Unit 1
Unit 2
Unit 3
Unit 4
Unit 5
Unit 6

months):
months):
months):
months):
months):
months):

P

16

24

32

40

July 1, 2013
March 1, 2014
November 1, 2014
July 1, 2015
March 1, 2016
November 1, 2016

0.80

1.00

0.90

0.90

167.06

17.22

Ash Volume (m>/hr)
Gypsum Volume (m*/hr)

Ash Factor of Safety
Gypsum Factor of Safety

Monthly Ash Volume (m?)

Monthly Gypsum Volume (m?)

Co-Disposal Duration (months)
Feb 17 2017 (assume 2 week delay to March 1 2017)

187.50

19.33

1.10
1.10

121956
12573




Ash Dump No. 1 Production Schedule

Period (months)

Units Online Inc. Ash (m®) Inc. FGD (m’) Total Ash (m®) Total FGD (m?) Total (m®)
Start End
0 4 1 487823 50291 487823 50291 538114
4 8 1 487823 50291 975645 100582 1076227
8 12 2 975645 100582 1951290 201165 2152455
12 16 2 975645 100582 2926935 301747 3228682
16 20 3 1463468 150874 4390403 452621 4843024
20 24 3 1463468 150874 5853870 603495 6457365
24 28 4 1951290 201165 7805160 804660 8609820
28 32 4 1951290 201165 9756450 1005825 10762275
32 36 5 2439113 251456 12195563 1257281 13452844
36 40 5 2439113 251456 14634675 1508737 16143412
40 44 6 2926935 301747 17561610 1810485 19372095
44 48 6 2926935 301747 20488545 2112232 22600777
48 52 6 2926935 301747 23415480 2413980 25829460
52 56 6 2926935 301747 26342415 2715727 29058142
56 60 6 2926935 301747 29269350 3017475 32286825
60 64 6 0 301747 29269350 3319222 32588572
64 68 6 0 301747 29269350 3620970 32890320
68 72 6 0 301747 29269350 3922717 33192067
72 76 6 0 301747 29269350 4224465 33493815
76 80 6 0 301747 29269350 4526212 33795562
80 84 6 0 301747 29269350 4827960 34097310
84 88 6 0 301747 29269350 5129707 34399057
88 92 6 0 301747 29269350 5431455 34700805
92 96 6 0 301747 29269350 5733202 35002552
96 100 6 0 301747 29269350 6034950 35304300
100 104 6 0 301747 29269350 6336697 35606047
104 108 6 0 301747 29269350 6638445 35907795
108 112 6 0 301747 29269350 6940192 36209542
112 116 6 0 301747 29269350 7241940 36511290
116 120 6 0 301747 29269350 7543687 36813037
120 124 6 0 301747 29269350 7845435 37114785
124 128 6 0 301747 29269350 8147182 37416532
128 132 6 0 301747 29269350 8448930 37718280
132 136 6 0 301747 29269350 8750677 38020027
136 140 6 0 301747 29269350 9052425 38321775
140 144 6 0 301747 29269350 9354172 38623522
144 148 6 0 301747 29269350 9655920 38925270
148 152 6 0 301747 29269350 9957667 39227017
152 156 6 0 301747 29269350 10259415 39528765
156 160 6 0 301747 29269350 10561162 39830512
160 164 6 0 301747 29269350 10862909 40132259
164 168 6 0 301747 29269350 11164657 40434007
168 172 6 0 301747 29269350 11466404 40735754
172 176 6 0 301747 29269350 11768152 41037502
176 180 6 0 301747 29269350 12069899 41339249
180 184 6 0 301747 29269350 12371647 41640997
184 188 6 0 301747 29269350 12673394 41942744
188 192 6 0 301747 29269350 12975142 42244492
192 196 6 0 301747 29269350 13276889 42546239
196 200 6 0 301747 29269350 13578637 42847987
200 204 6 0 301747 29269350 13880384 43149734
204 208 6 0 301747 29269350 14182132 43451482
208 212 6 0 301747 29269350 14483879 43753229
212 216 6 0 301747 29269350 14785627 44054977
216 220 6 0 301747 29269350 15087374 44356724
220 224 6 0 301747 29269350 15389122 44658472
224 228 6 0 301747 29269350 15690869 44960219
228 232 6 0 301747 29269350 15992617 45261967
232 236 6 0 301747 29269350 16294364 45563714
236 240 6 0 301747 29269350 16596112 45865462
240 244 6 0 301747 29269350 16897859 46167209
244 248 6 0 301747 29269350 17199607 46468957
248 252 6 0 301747 29269350 17501354 46770704
252 256 6 0 301747 29269350 17803102 47072452
256 260 6 0 301747 29269350 18104849 47374199
260 264 6 0 301747 29269350 18406597 47675947
264 268 6 0 301747 29269350 18708344 47977694
268 272 6 0 301747 29269350 19010092 48279442
272 276 6 0 301747 29269350 19311839 48581189
276 280 6 0 301747 29269350 19613587 48882937
280 284 6 0 301747 29269350 19915334 49184684
284 288 6 0 301747 29269350 20217082 49486432
288 292 6 0 301747 29269350 20518829 49788179
292 296 6 0 301747 29269350 20820577 50089927
296 300 6 0 301747 29269350 21122324 50391674
300 304 6 0 301747 29269350 21424071 50693421
304 308 6 0 301747 29269350 21725819 50995169
308 312 6 0 301747 29269350 22027566 51296916
312 316 6 0 301747 29269350 22329314 51598664
316 320 6 0 301747 29269350 22631061 51900411
320 324 6 0 301747 29269350 22932809 52202159
324 328 6 0 301747 29269350 23234556 52503906
328 332 6 0 301747 29269350 23536304 52805654
332 336 6 0 301747 29269350 23838051 53107401
336 340 6 0 301747 29269350 24139799 53409149
340 344 6 0 301747 29269350 24441546 53710896
344 348 6 0 301747 29269350 24743294 54012644
348 352 6 0 301747 29269350 25045041 54314391
352 356 6 0 301747 29269350 25346789 54616139
356 360 6 0 301747 29269350 25648536 54917886
360 364 6 0 301747 29269350 25950284 55219634
364 368 6 0 301747 29269350 26252031 55521381
368 372 6 0 301747 29269350 26553779 55823129
372 376 6 0 301747 29269350 26855526 56124876
376 380 6 0 301747 29269350 27157274 56426624
380 384 6 0 301747 29269350 27459021 56728371
384 388 6 0 301747 29269350 27760769 57030119
388 392 6 0 301747 29269350 28062516 57331866
392 396 6 0 301747 29269350 28364264 57633614
396 400 6 0 301747 29269350 28666011 57935361
400 404 6 0 301747 29269350 28967759 58237109
404 408 6 0 301747 29269350 29269506 58538856
408 412 6 0 301747 29269350 29571254 58840604
412 416 6 0 301747 29269350 29873001 59142351
416 420 6 0 301747 29269350 30174749 59444099
420 424 6 0 301747 29269350 30476496 59745846
424 428 6 0 301747 29269350 30778244 60047594
428 432 6 0 301747 29269350 31079991 60349341
432 436 6 0 301747 29269350 31381739 60651089
436 440 6 0 301747 29269350 31683486 60952836
440 444 6 0 301747 29269350 31985233 61254583
444 448 6 0 301747 29269350 32286981 61556331
448 452 6 0 301747 29269350 32588728 61858078
452 456 6 0 301747 29269350 32890476 62159826




456 460 6 0 301747 29269350 33192223 62461573
460 464 6 0 301747 29269350 33493971 62763321
464 468 6 0 301747 29269350 33795718 63065068
468 472 6 0 301747 29269350 34097466 63366816
472 476 6 0 301747 29269350 34399213 63668563
476 480 6 0 301747 29269350 34700961 63970311
480 484 6 0 301747 29269350 35002708 64272058
484 488 6 0 301747 29269350 35304456 64573806
488 492 6 0 301747 29269350 35606203 64875553
492 496 6 0 301747 29269350 35907951 65177301
496 500 6 0 301747 29269350 36209698 65479048
500 504 6 0 301747 29269350 36511446 65780796
504 508 6 0 301747 29269350 36813193 66082543
508 512 6 0 301747 29269350 37114941 66384291
512 516 6 0 301747 29269350 37416688 66686038
516 520 6 0 301747 29269350 37718436 66987786
520 524 6 0 301747 29269350 38020183 67289533
524 528 6 0 301747 29269350 38321931 67591281
528 532 6 0 301747 29269350 38623678 67893028
532 536 6 0 301747 29269350 38925426 68194776
536 540 6 0 301747 29269350 39227173 68496523
540 544 6 0 301747 29269350 39528921 68798271
544 548 6 0 301747 29269350 39830668 69100018
548 552 6 0 301747 29269350 40132416 69401766
552 556 6 0 301747 29269350 40434163 69703513
556 560 6 0 301747 29269350 40735911 70005261
560 564 6 0 301747 29269350 41037658 70307008
564 568 6 0 301747 29269350 41339406 70608756
568 572 6 0 301747 29269350 41641153 70910503
572 576 6 0 301747 29269350 41942900 71212250
576 580 6 0 301747 29269350 42244648 71513998
580 584 6 0 301747 29269350 42546395 71815745
584 588 6 0 301747 29269350 42848143 72117493
588 592 6 0 301747 29269350 43149890 72419240
592 596 6 0 301747 29269350 43451638 72720988
596 600 6 0 301747 29269350 43753385 73022735
600 604 6 0 301747 29269350 44055133 73324483
604 608 6 0 301747 29269350 44356880 73626230
608 612 6 0 301747 29269350 44658628 73927978
612 616 6 0 301747 29269350 44960375 74229725
616 620 6 0 301747 29269350 45262123 74531473
620 624 6 0 301747 29269350 45563870 74833220
624 628 6 0 301747 29269350 45865618 75134968
628 632 6 0 301747 29269350 46167365 75436715
632 636 6 0 301747 29269350 46469113 75738463
636 640 6 0 301747 29269350 46770860 76040210
640 644 6 0 301747 29269350 47072608 76341958
644 648 6 0 301747 29269350 47374355 76643705
648 652 6 0 301747 29269350 47676103 76945453
652 656 6 0 301747 29269350 47977850 77247200
656 660 6 0 301747 29269350 48279598 77548948
660 664 6 0 301747 29269350 48581345 77850695
664 668 6 0 301747 29269350 48883093 78152443
668 672 6 0 301747 29269350 49184840 78454190
672 676 6 0 301747 29269350 49486588 78755938
676 680 6 0 301747 29269350 49788335 79057685
680 684 6 0 301747 29269350 50090083 79359433
684 688 6 0 301747 29269350 50391830 79661180
688 692 6 0 301747 29269350 50693578 79962928
692 696 6 0 301747 29269350 50995325 80264675
696 700 6 0 301747 29269350 51297073 80566423
700 704 6 0 301747 29269350 51598820 80868170
704 708 6 0 301747 29269350 51900568 81169918
708 712 6 0 301747 29269350 52202315 81471665
712 716 6 0 301747 29269350 52504062 81773412
716 720 6 0 301747 29269350 52805810 82075160
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KUSILE POWER STATION ASH DUMP
IWULA APPLICATION

DWA letter ref 16/2/7/B200/B174 refers.
| section B: Substansive Aspects, it is stated that the proposed liner system does not conform to the
requirements of the DWA “Minimum Standards” document.

In this respect, discussions were held with Mr. F. Druits at the DWA offices in Pretoria on 6 August
2009.

The Minimum Standards document requires a 3-layer liner system comprising synthetic and clay
layers with leakage detection, for a class H:h waste disposal facility. As there is no clay available in
the Kusile Power station locality, it was agreed that the liner system for Kusile would be constructed
using only synthetic materials (HDPE sheeting), with appropriate leakage detection facilities.

It was further proposed that because of the “dry” dumping nature of the Kusile ash dump, where ash
and gypsum would be placed at only 15% moisture content, there was motivation to consider
relaxation of the Minimum Standards liner requirements.

Although the “Cautionary Principle” is understood and accepted, there is thus a view that the caution
could be applied less rigorously in the case at Kusile (The ash is classified as non-toxic and the FGD
Gypsum (USA sample) classifies as a moderate hazard waste. The 1:6 mix of FGD/Ash also
classifies as a moderate hazard waste, but the dump is a dry dump so leachate is unlikely to be
present).

It was thus proposed to DWA (Druits) that the Kusile ash dump be provided with a two layer liner
system instead of the three layer requirement of the Minimum Standards document.

The motivation for only providing a 2-hdpe layer system is because of the high residual field capacity
of the ash/gypsum after placement at 15% moisture content.

This means that it is highly unlikely that a seepage plume will ever develop in the ash dump, so
seepage to the base drainage layer and leakage is unlikely. It is thus considered that a 2-layer system
with seepage collection above the liner, will more than adequately provide a seal and leakage
indication to cover this dry dumping case.

There is a technical paper on the subject of field capacity of South African ash dumps ; “Optimisation
of Dry Ash Disposal Operations at Tutuka Power Station” by Dorman and Kreuiter. This states that if
the initial moisture content of the ash does not exceed 25%, the ash dump can absorb and retain
between 3.5m® and 4.2m® per 1m® of dump surface area, for 20m and 40m high dumps
respectively.(the Kusile dump will have an average height of 35m). The Authors further noted that a
phreatic surface would only develop should uncontrolled irrigation take place continuously over a
period of 2 to 3 months. At Kusile, a specific irrigation and dust control management plan will be in
place to provide assurance that these aspects are strictly controlled. Furthermore there will not be
any disposal of excess effluents from the power station to the ash dump.

DWA (F. Druits) has provided written approval to the proposes two-layer liner system for the Kusile
ash dump, whereby the liners will each be 2mm HDPE with a cuspated HDPE leakage detection layer
sandwiched in-between. The e-mail correspondence in this respect is attached over-leaf.

30300098/6/Reports
JRW 27 August 2009

‘GIBB & ss I Knight Piésold

CONMSULTIHG
ENGIMEERIMG £ SCIEMCE A DHY COMPANY
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Rab Williamson

From: WMullanate Suphic [EMatla nele@dwaf.pov.za] an ochef af Gruyls Frana
(DruytsFificwa” gene. za)

Sant: Marday, Augusi 7, 2009 1143 AM

Tw: Feolr Williannsen, Druyls Frane

Co: Daugles Doerman; Seatt Rasa: Kiddpalrick, Shelty K : Michasi Wara

Sukbdect: [RC: Kyisily Ash Curnp

Qoead day,

Wour motivatiaon 1$ noted and accepled, Plsaze induda your reascning in wour 1ermal apple-ation, 1 will recommend
appraval af the doukle (2) HOPE lining sanh mamhbrana having 2 minlmum thicknars of 2 mm.

Reqgards,

FRANZ

Freerm Aol Willisneson [risilie: jwillfamanighnightpiesald.mom]
Sants 12 August LOUS 0% 5t AM

To:z Oneyls Frans

Ce: Douglas Dornen; Seott Pees; Kirkpatrick, Shelly 1; Michagl Were
Subjertr Kudle Ash Dump

Bwar Frans,

Thiarths for scing us last week and for the disrusslons.

The tient has requestad that we revlewr the neressity of B 3-hipe layer requirement tor compliance wikh the
“Minimurm Standards™ dew umang, hesause nf Fhe “dry” dumping nature af the farilitg. Althmgh the “Cactinnany
Mrineiphe” is understeod and azoepted, there ig 8 view that the cautign could be sppliad less ngorously in this
partitular situation? §The esh is deassified a3 non-boxic and the PG O Gypsum (LS4 sampbe) classifies a5 8 modarate
hazard waste. The 16 mix of [GD/ksh alep clagsifes ag 8 maderste hazard waste, but the dump is a dry dump so
l#a hate i unlikely to be present)

The mativadon for pnly prowiding a 2-bdpe layer systermn was because of the high residual figdd capacity of the
asth'gypsum atter placement at 15% my'c, .

This rneans that i is kighly unlikely that a seepage Home will ever develop in the ash dump, 50 seepapge to the base
drainage layer and leakage is wnlfkely. Itis thus consldered that & 2-laver system with seepare collection above the
liner, will more than adeguately provide 3 sl and leakage indication b coer this dey dumping case,

There Is a paper nn the subpect of field capacity of South African adh dumps ;) "Crimlsation of Ty Ash PAspreal
DOperatione at Tutoks Power Starlan” by Darmon and Kroubior. This ckates that I tha [nltial malstora content of the
ash doas net excead 259, the ash dump ran ahsorhoond rokaln betwern 3.5m3 and 4.3m3 per 1Im? of dump surfare
area, for 20m and ddm high dumps respecrively.jthe kusile dump will keve an average helght of 35m). The duthnrs
further nnted thet B phreatlc surface wauld anly develop should uncontralted ierlgation take place continingushy over
A perlor of 2 1o 3 monehs,

Wi tharafore ragquast your ra-tangieration towards acceptance of the proposed 2-helpa linet systarm with 3 sarggla
fwakage detection laver i.e. for only partial compliance with the Minimum Standards.

We are happy to come to your office again b discuss the matter further,

Regards

JRG { Rk} Willvam son
Terhnical oyt
Kright Mécokd (Aioe) L.

KUSILE POWER STATION ASH DUMP LINER FINAL27 Aug 2009 August 2009
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CONSULTING » DESIGN » MANAGEMENT A DHY COMPAMY CONSULTING

PANEL B CONSULTANTS JOINT VENTURE
Calculation Record

Client Name: ESKOM Page: 1 of 36

Project Name: Kusile Power Station Job No: 303-00098/06

Calculation Title: 10 yr Ash Dump Stormwater — Dirty and Clean Systems Hydrology and

Hydraulic Calculations

Calculation No./File No.:  V:\303-00098\04\A\CALCULATIONS\ASH DUMP - 10 YR\Hydraulic
Design\Ash Dump Calculation Record 011010.doc

Calculation is: O  Preliminary Final

Objective: Detailed hydraulic design of the clean and dirty stormwater systems and the ash dump

dirty dam including the energy dissipation structures.

Unverified assumptions requiring subsequent verification

No. Assumption Verified by Date

None

This section applies to computer generated calculations

Program Name/Number: Version:

Program Name/Number: Version:

Evidence of or reference to computer program verification, if applicable:

Bases or reference thereto supporting application of the computer program to the physical problem:

Review and approval

Rev Prepared by Date Verified by Date Approved by Date

0 Nicholas Pilz October 2010
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1. PURPOSE:

To calculate the size of various unlined diversion canals conveying stormwater runoff around the Coal Stock

Yard as well as the associated hydraulic structures such as the concrete drop structures.

2. REFERENCES:

1. Ash Dump No.1 — General Arrangement Plan 30300098/06-201 Rev | 1
2. Ash Dump No.1 — Geotechnical Plan 30300098/06-202 Rev | 1
3. Ash Dump No.1 — Phase 1 GA & Setting Out Co-ordinates 30300098/06-206 Rev | 2
4, Ash Dump No.1 — Typical Overall Sections 30300098/06-207 Rev | O
5. Wetland / Pan Drainage Plan and Details 30300098/06-208 Rev | 2
6. Wetland / Pan Drainage — DN100 Kabelflex Longitudinal Section 30300098/06-209 Rev | 2
7. Footprint Site Preparation — Phase 1 30300098/06-210 Rev | 2
8. Footprint Site Preparation — Phase 1 Details 30300098/06-211 Rev | 2
9. Terracing of Radial Stacker — General Arrangement Plan 30300098/06-213 Rev | 2
10. | Ash Dump Dirty Dam — Construction Phase Storm Water Management GA | 30300098/06-215 Rev | 1
11. | Ash Dump No.1 — Construction Phase Storm Water Management GA 30300098/06-216 Rev | 1
12. | Workshop Terrace — General Arrangement & Typical Sections 30300098/06-217 Rev | 2
13. | Pump Station Terrace — General Arrangement & Typical Sections 30300098/06-218 Rev | 2
14. gzrc];t::c))l:;z II\ZJ)ZIt;iI; Storm Water Diversion/Collection Channels — Typical 30300098/06-219 | Rev | 1
15. | HDPE Liner General Arrangement, Phase 1 30300098/06-220 Rev | 2
16. | Sections And Details, Phase 1 30300098/06-221 Rev | 2
17. | Drainage above HDPE Liner — General Arrangement & Details, Phase 1 30300098/06-224 Rev | 2
18. | Dirty Water Management — General Arrangement & Details, Phase 1 30300098/06-231 Rev | 1
19. | Dirty Water Drains — Concrete Details 30300098/06-232 Rev | 2
20. | ADDD — General Arrangement and Setting Out Co-ordinates 30300098/06-280 Rev | 2
21. | ADDD - Sections And Details — Sheet 1 of 2 30300098/06-281 Rev | 2
22. | ADDD - Sections And Details — Sheet 2 of 2 30300098/06-282 | Rev | 2
23. | ADDD — Compartment No. 1 Inlet — General Arrangement & Details 30300098/06-283 Rev | 2
24. | ADDD — Compartment No. 1 Outlet — General Arrangement & Details 30300098/06-284 Rev | 2
25. | ADDD — Spillway No.1 — General Arrangement & Details 30300098/06-285 | Rev | 2
26. | ADDD - Spillway No.2 — General Arrangement & Details 30300098/06-286 Rev | 2
27. | ADDD - Energy Dissipator No. 1 — General Arrangement & Details 30300098/06-287 Rev | 2
28. | ADDD - Leakage Detection Sump — General Arrangement & Details 30300098/06-288 Rev | 1
29. | ADDD — Compartment No. 2 Inlet — General Arrangement & Details 30300098/06-289 Rev | 1
30. | ADDD — Compartment No. 2 Outlet — General Arrangement & Details 30300098/06-290 Rev | 1
31. | ADDD - Compartment No. 1 Basin Division Walls & Details 30300098/06-295 Rev | 1
32. | ADDD - Compartment No. 2 Basin Division Walls & Details 30300098/06-296 Rev | 1
33. | Clean Water Management — Phase 1 General Arrangement 30300098/06-301 Rev | 1
34. | Clean Water Drains, Sheet 1 of 6 30300098/06-303 | Rev | 2
35. | Clean Water Drains, Sheet 2 of 6 30300098/06-304 | Rev | 2
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36. | Ash Dump No. 1 — Bulk Material Storage Stockpile Diversion Channels 30300098/06-320 Rev
37. | Ash Dump No. 1 — Silt Retention Dam (E1) — Plan and Details 30300098/06-321 Rev
38. | Ash Dump No. 1 — Silt Retention Dam (E2) — Plan and Details 30300098/06-322 Rev
39. | Ash Dump No. 1 — Silt Retention Dam (W1) — Plan and Details 30300098/06-323 Rev
40. | Ash Dump No. 1 — Silt Retention Dam (W2) — Plan and Details 30300098/06-324 Rev
41, | Ash Dump No. 1 — Silt Retention Dam (W3) — Plan and Details 30300098/06-325 Rev
42. | Ash Dump No. 1 — Silt Retention Dam (W4) — Plan and Details 30300098/06-326 Rev
43. | Ash Dump No. 1 — Silt Retention Dam (W5) — Plan and Details 30300098/06-327 Rev
44, | Perimeter Access Road — General Arrangement 30300098/06-340 Rev
45, | Access Road No. 3 — General Arrangement and Setting Out Co-ordinates 30300098/06-370 Rev

3. ASSUMPTIONS

Clean Water Canals sized for the 1 : 100 year flood event
Dirty Water Canals sized for the 1 : 50 year flood event

Density of water = 1000 kg/m®
Acceleration due to gravity = 9.81m/s”
Sub-critical flow conditions require Froude Number >0.70
Allowance for groundwater seepage = 10%
Additional freeboard = 300 mm
Mannings’ n-value for unlined canals = 0.023
Mannings’ n-value for lined canals = 0.018
Mannings’ n-value for concrete culverts = 0.012

Additional assumptions are listed in the detailed hydrology and hydraulic calculations, where applicable.

4. PROCEDURE/METHODOLOGY OF DESIGN:

4.1 Determine Catchment Areas

4.2 Calculate the 1 : 50 and 1 : 100 year flood peaks

4.3 Determine the location of the proposed surface canals

4.4 Calculate canal sizes for the given flowrates

4.5 Design associated structures such as energy dissipators and culverts

4.6 Calculate run-off volumes and determine the required ADDD storage capacity as well as clean water
retention ponds.

5. FLOOD HYDROLOGY CALCULATIONS
5.1 Catchment Characteristics

5.1.1 Dirty Catchment Area

Dirty water catchment area comprises:

- Active dumping face,
- a 50 m section behind the active face
- 1-year irrigation zone
- Further 2 years of rehabilitation zone
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5 year ash dump footprint is developed in two phases; 1A and 1B:

- Phase 1A comprises the 1* three years of deposition;
- Phase 1B consists of years 4 and 5 of deposition.

Phase 2 comprises the remaining 55 years of deposition.

The phased development of the Ash dump is illustrated in Appendix 1.

Phase 1A to be fully rehabilitated after 6 years of deposition and Phase 1B will be fully rehabilitated after 8
years of deposition. Establishing surface area is still considered dirty water catchment, if it encloses both

irrigation and dust suppression areas.

The run-off from the catchment area surrounding the radial stacker is also considered dirty. This catchment
area will remain dirty for the 60yr disposal period.

The catchment areas during dirty disposal are shown in Table 1 below.

Table 1 : Dirty Water Catchment Areas

Phase Deposition Period | Total Area
5 Years km?
1A 1-3 0.511
1B 4-5 0.775
2 (East) 6 —8* 0.162
2 (West) 6-—8* 0.256
Radial Stacker 1- 0.049

* The catchment areas in phase two will remain essentially constant for the remaining years of deposition i.e. to year 60.
5.1.2 Clean Catchment Area

Ash dump has been divided into a series of individual catchments, each contributing to an individual clean
water canal, as defined by the topography along the canal routes. See Appendix 2.

5.1.3 Catchment Run-off Coefficients
The runoff coefficient is based on surface slopes, permeability and vegetation.

- Run-off co-efficient of 0.504 is based on a rehabilitated dirty catchment areas;

- Run-off co-efficient of 0.436 is based on a rehabilitated clean catchment areas;

- Run-off co-efficient of 0.700 is based on a rehabilitated dirty catchment area and concrete surface for
the radial stacker platform.

5.1.4 Time of Concentration

The Time of Concentration for overland flow conditions uses the equation shown below:

rL 0.467
T, = 0.604(Tj Equation 1
S ..
Where T.=  Time of Concentration (hrs)
r= Roughness coefficient

= Longest Flowpath (m)
= Catchment Slope (m/m)

The Time of Concentration for defined watercourses uses the equation shown below:
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5 0385
0.87L ,
T = — Equation 2
1000S,,
Where T.=  Time of Concentration (hrs)
L= Longest Flowpath (m)
S.v = Average Catchment Slope (m/m)

Time of Concentration assumes overland flow down the active face and defined channel flow along the edge
of ash dump.

Longest flowpath is the longest distance that water would follow from the furthest point in the catchment to the
end of the flowpath.

5.1.5 Rainfall

Mean Annual Precipitation (MAP) = 655mm

The rainfall station 0514618W at Wilge Rivier was chosen as the most reliable due to the length of its record
(98 years) as well as the fact that the station is still in operation.

Table 2 : Characteristics of Rainfall Station — 0514618W

Rainfall Station Mean Annual Precipitation (mm) Record (years)
0514618W 701 98
Table 3 : Design Rainfall for Station 0514618W
Return Period (years)

Duration (Days)

2 5 10 20 50 100 200
1 day 50 70 84 100 122 141 162
2 days 64 89 109 129 160 187 217
3 days 74 102 123 147 181 210 243
7 days 100 135 161 188 226 258 292

Recommended return period point precipitation:
- 122 mm is used to determine the 50 year flood event (dirty water system);
- 141 mm is used to determine the 100 year flood event (clean water system).

5.2 Flood Peak Determination

Small catchment areas therefore deterministic approach was adopted. Rational Method was used to
determine flood peaks. Flood peaks calculated using following equation:

Q=—-— Equation 3
3.6
Where Q= Peak Flow (m?/s)
C= runoff coefficient

= Rainfall Intensity (mm/hr)
= Catchment Area (km?)

Intensity is the Point Precipitation divided by the Time of Concentration.
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5.3 Stormwater Runoff
5.3.1  Dirty Water Runoff
The calculated dirty water runoff flowrates are summarised in Table 4 below.

Table 4 : 1:50 yr Dirty Water Runoff Flowrates

Catchment Area Flowpath | Time of Concentration | Intensity* | Runoff C | Flowrate
km? km hrs mm/hr - m’/s
Phase 1A 0.511 1.732 1.021 119.472 0.504 8.545
Phase 1B 0.775 1.949 1.124 108.591 0.504 11.796
Phase 2 (East) 0.162 0.689 0.486 250.842 0.504 5.687
Phase 2 (West) 0.256 0.875 0.579 210.804 0.504 7.562
Radial Stacker 0.049 0.549 0.607 200.732 0.700 1.904

* Intensity based on 1:50 yr 24 hr Point Precipitation of 122 mm
5.3.1  Clean Water Runoff

The calculated clean water runoff flowrates for Phase 1A and 1B are summarised in Table 5 and Table 6
below.

Table 5: 1:100yr Clean Water Runoff Flowrates (Phase 1A)

Catchment Area Flowpath | Time of Concentration | Intensity* | Runoff C | Flowrate
Clean Catchment km? Km hrs mm/hr - m’/s
CWT1 0.034 0.674 0.645 218.463 0.436 0.890
CWT2 0.094 0.697 0.662 212.988 0.436 2424
CWT3 0.124 0.688 0.659 214.091 0.436 3.215
CWT4 0.042 0.551 0.570 247.365 0.436 1.254
CWT5 0.030 0.531 0.556 253.617 0.436 0.922
CWT6 0.048 0.556 0.570 247.192 0.436 1.440
CWT7 0.019 0.458 0.493 285.844 0.436 0.675
CWT8 0.019 0.452 0.484 291.415 0.436 0.683
CWT9 0.028 0.466 0.486 289.970 0.436 0.975
CWT10 0.040 0.593 0.554 254.672 0.436 1.222
CWT11 0.015 0.386 0.251 560.908 0.436 1.001
CWT12 0.021 0.387 0.257 549.491 0.436 1.381
CWT13 0.024 0.355 0.237 594.294 0.436 1.725
CWT14 0.021 0.365 0.243 579.345 0.436 1.494
CWT15 0.017 0.455 0.300 470.140 0.436 0.956
CWT16 0.016 0.417 0.274 515.042 0.436 0.977

* Intensity based on 1:100 yr 24 hr Point Precipitation of 141 mm
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Table 6 : 1:100yr Clean Water Runoff Flowrates (Phase 1B)
Catchment Area Flowpath | Time of Concentration | Intensity* | Runoff C | Flowrate
Clean Catchment km? Km hrs mm/hr - m*/s
CWT17 0.030 0.437 0.459 307.220 0.436 1.130
CWT18 0.083 0.658 0.628 224.700 0.436 2.247
CWT19 0.034 0.562 0.571 246.818 0.436 1.028
CWT20 0.065 0.582 0.587 240.223 0.436 1.890
CWT21 0.045 0.609 0.611 230.651 0.436 1.271
CWT22 0.027 0.660 0.650 216.878 0.436 0.704
CWT23 0.032 0.598 0.611 230.847 0.436 0.883
CWT24 0.032 0.585 0.607 232.464 0.436 0.896
CWT25 0.038 0.585 0.610 231.090 0.436 1.074
CWT26 0.018 0.551 0.585 241.094 0.436 0.532
CwWT27 0.025 0.605 0.614 229.767 0.436 0.685
CWT28 0.025 0.605 0.617 228.662 0.436 0.688
CWT29 0.032 0.617 0.627 225.002 0.436 0.868
* Intensity based on 1:100 yr 24 hr Point Precipitation of 141 mm
Table 7 : 1:100yr Clean Water Runoff Flowrates (Phase 2)
Catchment Area Flowpath | Time of Concentration | Intensity* | Runoff C | Flowrate
Clean Catchment km? Km hrs mm/hr - m’/s
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6. HYDRAULIC CALCULATIONS

6.1 Dirty Water Canals and Pipeline
Dirty canals designed to carry dirty water stormwater runoff plus leakage.
Canals sized for Phase 1A, Phase 1B and Phase 2 (East and West)
Dirty water design parameters:
- Concrete lined rectangular canals with a 2.50 m base width and vertical side slopes;
- Lined Canal Mannings’ n = 0.018;
- Canal slopes = 1: 250;
- Canal depth = flow depth + 10% allowance for groundwater + 300mm freeboard (Sub-critical flow

conditions);
- Canal depth = flow depth + 2 * Energy Head (Super-critical flow conditions).

Flow depth was calculated using the Mannings’ equation:

AR3S 2
=— Equation 4
n
Where Q= Peak Flow (m®s)

= Cross Section Flow Area (m?)
= Hydraulic Radius (m)
= Canal Slope (m/m)

n= Mannings’ n value (0.023)
Table 8 : Concrete Lined Rectangular Dirty Water Canal Sizes
Drain Flow Rate Flow Depth Velocity | Energy Head | Froude No. | Total Depth
- m’/s m m/s m - m
Canal 1 8.545 1.310 2.609 0.347 0.728 2.004
Canal 2 11.797 1.678 2.813 0.403 0.693 1.978
Canal 3 5.687 0.969 2.347 0.281 0.761 1.531
Canal 4 7.562 1.196 2.530 0.326 0.739 1.848

Rectangular concrete canals discharge into concrete pipes leading to the ADDD.

Pipe 1 — Phase 1A (Years 1 — 3 of deposition) to JB5 (Blue Line)
Pipe 2 — Phase 1B (Years 4 — 5 of deposition) to JBS (Red Line)
Pipe 3 — JB5 to ADDD Compartment 2 ( )

Pipe 4 — JB5 to ADDD Compartment 1 (Green Line)

Pipe 5 — Phase 2 (west) to JB5 (Purple Line)

Pipe 6 — Radial Stacker platform to JB5 ( )

The pipeline layout is shown in Figure 1.
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Figure 1 : Dirty Water Pipeline Arrangement

The following approach was taking in sizing the pipelin
typical pipe sizing calculation is shown below.

Pipe flowing partially full:

Pipe 1 required capacity = 8.54 m®/s
Assume optimal pipe efficiency at 75% full

es leading from the dirty water canals to the ADDD. A

Diameter 2.000 m

Pipe Gradient 0.005 m/m
Mannings' n 0.012

X 0.500 m

I 0.866 m

2l 1.732 m

cos 0 0.5

0 60 degrees
26 120 degrees
Wetted Area 2.527 m’

7~ TN

>
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Wetted Perimeter 4.189 m

Hydraulic Radius 0.603 m

Velocity 4.208 m/s (based on Mannings’ Formula)

Flowrate 10.634 m’/s

The proposed 2.000 m diameter pipeline is sufficient to pass the design flow of 8.54 m®/s under open channel
flow conditions.

Pipe flowing full:

Design Flow 8.540 m’s
Headwater Level 1479.640 m
Tailwater Level 1470.500 m
Height Loss 9140 m
Pipeline Length 1528.470 m
Minor Losses * 13.500

Pipe Roughness: 3.00E-04 m
K. Viscosity 1.14E-06 m?/s

* Minor losses assumes and entrance loss coefficient of 0.5 and an exit loss coefficient of 1.0. Assuming
inspection manholes at every 200m, Pipe 1 has 9 manholes.

The pipe diameter required to pass the design flow was calculated according to the Swamee — Jain equation:

0.25

f = 5 Equation 5
log £ 5.74
“(3.7D  Re"
Where f = Friction Factor
€= Pipe roughness (m)
D= Pipe diameter (m)

Re = Reynolds Number
The Swamee — Jain equation was re-arranged to solve for the required pipe diameter, and through an iterative
process, the 2.000 m diameter pipe has sufficient capacity to pass the design flow of 8.54 m®/s under full flow
conditions.

The required dirty water pipe diameters are summarised in Table 9.

Table 9 : Required Dirty Water Pipe Diameters

Pipeline | Required Flow Capacity | Required Pipe Diameter
- m’/s mm

Pipe 1 8.54 2000

Pipe 2 11.79 2250

Pipe 3 22.23 2250

Pipe 4 22.23 2250

Pipe 5 7.56 2000

Pipe 6 1.904 1200

Pipes 3 and 4 will terminate at with an impact type energy dissipator. Sizing calculations for the energy
dissipators are presented in Appendix 4.
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Ash dump site requires pipes with the following internal diameters:
- 1200
- 2000
- 2250

Check was carried out to determine the flow velocities in the pipe sections for a range of flowrates. This was
carried out to determine whether self-scouring velocities are achieved.

The flow velocities and the flowrates in each of the pipe sections is summarised in Table 10.

Table 10 : Flow Velocities at varying Flowrates

Flowrate Flow Velocity in Pipeline (m/s)
m%/s 1200 @ 2000 @ 2250 @
0.10 1.22 1.14 1.12
0.25 1.60 1.50 1.48
0.50 1.96 1.85 1.82
1.00 2.38 2.27 2.24
1.50 2.64 2.55 2.52

Flow velocity in the pipes is greater than 1 m/s for all flows greater than 100 I/s. This can be assumed to be
self scouring under the majority of flow conditions.

6.2 Clean Water Perimeter Drains
Design to maintain sub-critical flow conditions in the canals to avoid large concrete drop structures.

Each sub-catchments served by an individual length of trapezoidal drain terminating in a culvert running under
Ash Dump perimeter road.

Clean water design parameters:

- Unlined trapezoidal drains with a 1.00 m base width, 1V: 3H side slopes;

- Unlined drain Mannings’ n = 0.023;

- Drain slopes = 1 : 200;

- Drain depth = flow depth + 10% allowance for groundwater + 300mm freeboard (Sub-critical flow
conditions).

Flow depth was calculated using the Mannings’ equation:

AR’3S /2
Q=——— Equation 6
n
Where Q= Peak Flow (m?/s)
A= Cross Section Flow Area (m?)
R = Hydraulic Radius (m)
S= Canal Slope (m/m)
n= Mannings’ n value (0.023)

Table 11 : Unlined Trapezoidal Clean Water Drain Sizes (Phase 1A)
Drain Flow Rate Flow Depth Velocity | Energy Head | Froude No. | Total Depth

- m’/s M m/s m - M
CWT1 0.890 0.546 1.378 0.097 0.640 0.900
CWT2 2.424 1.025 1.763 0.159 0.623 1.427
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Drain Flow Rate Flow Depth Velocity | Energy Head | Froude No. | Total Depth
s m°/s M m/s m - M
CWT3 3.215 1.216 1.883 0.181 0.619 1.637
CWT4 1.254 0.680 1.503 0.115 0.633 1.048
CWT5 0.922 0.559 1.391 0.099 0.639 0.915
CWT6 1.440 0.741 1.558 0.124 0.632 1.116
CWT7 0.675 0.457 1.280 0.084 0.643 0.803
CWT8 0.683 0.461 1.284 0.084 0.643 0.807
CWT9 0.975 0.579 1.411 0.102 0.638 0.937
CWT10 1.222 0.668 1.495 0.114 0.635 1.035
CWT11 1.001 0.589 1.421 0.103 0.638 0.948
CWT12 1.381 0.722 1.542 0.121 0.633 1.094
CWT13 1.725 0.830 1.628 0.135 0.629 1.213
CWT14 1.494 0.759 1.572 0.126 0.632 1.135
CWT15 0.956 0.572 1.404 0.101 0.639 0.929
CWT16 0.977 0.580 1.412 0.102 0.638 0.938
Table 12 : Unlined Trapezoidal Clean Water Drain Sizes (Phase 1B)
Drain Flow Rate Flow Depth Velocity | Energy Head | Froude No. | Total Depth
- m>/s M m/s m - M
CWT17 1.130 0.636 0.636 0.636 0.636 0.999
CWT18 2.247 0.978 0.978 0.978 0.625 1.375
CWT19 1.028 0.599 0.599 0.599 0.637 0.959
CWT20 1.890 0.879 0.879 0.879 0.628 1.267
CWT21 1.271 0.685 0.685 0.685 0.634 1.054
CWT22 0.704 0.469 0.469 0.469 0.645 0.816
CWT23 0.883 0.544 0.544 0.544 0.639 0.898
CWT24 0.896 0.549 0.549 0.549 0.639 0.904
CWT25 1.074 0.616 0.616 0.616 0.637 0.978
CWT26 0.532 0.393 0.393 0.393 0.644 0.732
CWT27 0.685 0.462 0.462 0.462 0.643 0.808
CWT28 0.688 0.464 0.464 0.464 0.642 0.810
CWT29 0.868 0.537 0.537 0.537 0.641 0.891
Table 13 : Unlined Trapezoidal Clean Water Drain Sizes (Phase 2)
Drain Flow Rate Flow Depth Velocity | Energy Head | Froude No. | Total Depth
: m°/s M m/s m - m

Clean water drains terminate at concrete culverts, running under the perimeter access road

Culverts sized to maintain flowrate without causing backwater in canal.

Culvert capacity calculated using Mannings’ equation:
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AR3S /2
Q=——— Equation 7
n

Where Q = Peak Flow (m%/s)

A= Cross Section Flow Area (m?)

R= Hydraulic Radius (m)

S= Canal Slope (m/m)

n= Mannings’ n value (0.023)
Initially sized for 1No 750 x 750 culvert — calculate flow depth

— calculate velocity and energy head
— check flow depth + energy head < 750mm

If not, add additional culvert and repeat process.

Table 14 : Clean Water Drain Culvert Sizing (Phase 1A)

Drain Arrangement | Flow Rate Flow Depth Velocity | Energy Head | Total Depth

3

- - m-/s m m/s m m
CWT1 |2No 750 x 750 0.890 0.287 2.066 0.218 0.505
CWT2 |4No 750 x 750 2.424 0.329 2.456 0.307 0.636
CWT3 |4No 750 x 750 3.215 0.343 3.125 0.498 0.841
CWT4 |2No 750 x 750 1.254 0.363 2.303 0.270 0.633
CWT5 |2No 750 x 750 0.922 0.294 2.090 0.223 0.517
CWT6 |2No 750 x 750 1.440 0.399 2.407 0.295 0.694
CWT7 |1No 750 x 750 0.675 0.239 3.764 0.722 0.961
CWT8 |1No 750 x 750 0.683 0.241 3.780 0.728 0.969
CWT9 |2No 750 x 750 0.975 0.305 2.131 0.232 0.537
CWT10 |2No 750 x 750 1.222 0.356 2.288 0.267 0.623
CWT11 |2No 750 x 750 1.001 0.311 2.145 0.235 0.546
CWT12 |2No 750 x 750 1.381 0.388 2.373 0.287 0.675
CWT13 |3No 750 x 750 1.725 0.326 2.351 0.282 0.608
CWT14 |2No 750 x 750 1.494 0.41 2.430 0.301 0.711
CWT15 |2No 750 x 750 0.956 0.301 2117 0.228 0.529
CWT16 |2No 750 x 750 0.977 0.306 2.129 0.231 0.537

Table 15 : Clean Water Drain Culvert Sizing (Phase 1B)

Drain Arrangement | Flow Rate Flow Depth Velocity | Energy Head | Total Depth

- - m*/s m m/s m M
CWT17 2*750*750 1.130 0.338 2.228 0.253 0.591
CWT18 3*750*750 2.247 0.388 2.574 0.338 0.726
CWT19 2*750*750 1.028 0.317 2.162 0.238 0.555
CWT20 3*750*750 1.890 0.346 2.428 0.301 0.647
CWT21 2*750*750 1.271 0.366 2.315 0.273 0.639
CWT22 1*750*750 0.704 0.245 1.916 0.187 0.432

CWT23 2*750*750 0.883 0.286 2.059 0.216 0.502
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Drain Arrangement | Flow Rate Flow Depth Velocity | Energy Head | Total Depth
- - m’/s m m/s m M
CwWT24 2*750*750 0.896 0.288 2.075 0.219 0.507
CWT25 2*750*750 1.074 0.326 2197 0.246 0.572
CWT26 1*750*750 0.532 0.344 2.062 0.217 0.561
CWT27 1*750*750 0.685 0.221 4134 0.871 1.092
CWT28 1*750*751 0.688 0.221 4.154 0.879 1.100
CWT29 2*750*752 0.868 0.282 2.051 0.214 0.496
Table 16 : Clean Water Drain Culvert Sizing (Phase 2)
Drain Arrangement | Flow Rate Flow Depth Velocity | Energy Head | Total Depth
s - m°/s m m/s m m
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7. ASH DUMP DIRTY DAM STORAGE CAPACITY

7.1 Ash Dump Stormwater Storage Volume

The required stormwater storage capacity for the Ash Dump Dirty Dam (ADDD) is 204 000 m° and
corresponds with the 1:50 yr / 24 hr storm event falling on the maximum dirty catchment area of 1 553 596 m”.
This volume was provided by Black & Veatch.

7.2 Dust Suppression & Irrigation Storage (Operational Storage)

ADDD is provided for 72 hours of operational storage for dust suppression and irrigation.

During Ash - FGD Co-disposal phase:

- Dust Suppression Area : Advancing face and a 50 m section behind the face
- lrrigation Area : Equivalent to 1 year of disposal behind Dust Suppression Area

During FGD disposal phase :

- Dust Suppression Area : Advancing face and a 25 m section behind the face
- lIrrigation Area : Extends for 50 m behind the Dust Suppression Area

Dust control and irrigation storage volumes are based on 1 mm/day of equivalent rainfall.
1 mm/day is equivalent to 0.5*the average annual daily rainfall at Kusile Site.

The dust control and irrigation volumes during disposal are shown in Table 17 below.

Table 17 : Dust Control and Irrigation Volumes

Years | Dust Suppression Area | Irrigation Area | Daily Volume | 72 hr Volume

5 km? km? m®/day m®

1 0.500 0.028 527.865 1583.595
2 0.464 0.098 562.196 1686.589
3 0.294 0.102 395.403 1186.210
4 0.680 0.175 854.191 2562.573
5 0.504 0.116 620.522 1861.565
6 0.131 0.190 320.956 962.867
7 0.098 0.114 212.206 636.619
8 0.127 0.115 241.379 724.138

The maximum pumping capacity from the ADDD is 25I/s.

Based on the maximum pumping capacity, the Operational storage was set at 6480 m?®, which is equivalent to
72 hrs of pumping at 25I/s.

7.3 ADDD Storage Volume

ADDD storage volume is sufficient to store the maximum dirty water run-off for 1:50 yr / 24hr storm event, and
for 72 hours of dust control and irrigation.

Table 18 : Required ADDD Storage Volume

Stormwater Volume | Dust and Irrigation Volume Total Required Volume

m’ m® m’

204 000 6480 210480

ADDD has a design total storage capacity of 227410 m?, which includes an allowance for silt accumulation in
the sump.
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8. CLEAN WATER RETENTION PONDS

Clean stormwater runoff flows into retention / settling dams.

Stilled clean run-off will then flow back into the natural streams surrounding the ash dump.

Catchment areas are small (<10km2) therefore a triangular hydrograph can be used to determine the
stormwater volume.

The shaded area under the graph represents the storm volume.

L

Flowrate (m3/s)

A\ 4

T

Time (hrs)

Figure 2: Triangular Hydrograph used to calculate the storm volume

3T

Table 19 : Clean Stormwater Volumes (Phase 1A)

Drain Flow Rate | Time of Concentration | Flood Volume
- m’/s Hrs m®
CWT1 0.890 0.645 3100
CWT2 2.424 0.662 8665
CWT3 3.215 0.659 11435
CWT4 1.254 0.570 3860
CWT5 0.922 0.556 2767
CWT6 1.440 0.570 4437
CWT7 0.675 0.493 1797
CWT8 0.683 0.484 1785
CWT9 0.975 0.486 2560
CWT10 1.222 0.554 3652
CWT11 1.001 0.251 1358
CWT12 1.381 0.257 1914
CWT13 1.725 0.237 2210
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Drain Flow Rate | Time of Concentration | Flood Volume
- m°/s Hrs m®
CwT14 1.494 0.243 1964
CWT15 0.956 0.300 1548
CWT16 0.977 0.274 1445
Table 20 : Clean Stormwater Volumes (Phase 1B)
Drain Flow Rate | Time of Concentration Flow Volume
- m°/s Hrs m®
CWT17 1.130 0.459 2800
CWT18 2.247 0.628 7614
CWT19 1.028 0.571 3172
CwWT20 1.890 0.587 5992
CWT21 1.271 0.611 4195
CwT22 0.704 0.650 2471
CwT23 0.883 0.611 2913
CwT24 0.896 0.607 2936
CWT25 1.074 0.610 3539
CWT26 0.532 0.585 1680
CwT27 0.685 0.614 2271
CwWT28 0.688 0.617 2293
CWT29 0.868 0.627 2936
Table 21 : Clean Stormwater Volumes (Phase 2)
Drain Flow Rate | Time of Concentration Flow Volume
- m°/s Hrs m®
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9.1 TEMPORARY CLEAN WATER INTERCEPTION DRAINS

During construction of Phase 1, clean water interception drains will be constructed along the 5 yr footprint to
prevent cleanwater from entering the open footprint.

[ ", '-'\ 'y LY
Figure 3: Temporary Clean Water Drain Catchment Areas

Table 22 : 1:10yr Temporary Clean Water Runoff Flowrates

Catchment Area Flowpath | Time of Concentration | Intensity* | Runoff C | Flowrate
Clean Catchment km? Km hrs mm/hr - m®/s
West (Orange) 0.145 1.073 0.812 103.509 0.436 1.819
East (Pink) 0.172 1.052 0.711 118.123 0.436 2.463

* Intensity based on 1:10 yr 24 hr Point Precipitation of 84 mm

9.2 TEMPORARY CLEAN WATER INCEPTION DRAIN SIZING

Design to maintain sub-critical flow conditions in the canals to avoid large concrete drop structures.

Each sub-catchments served by an individual length of trapezoidal drain terminating in a culvert running under
Ash Dump perimeter road.

Clean water design parameters:

- Unlined trapezoidal drains with a 1.00 m base width, 1V: 3H side slopes;

- Unlined drain Mannings’ n = 0.023;

- Drain slopes = 1 : 200;

- Drain depth = flow depth + 10% allowance for groundwater + 300mm freeboard (Sub-critical flow
conditions).
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Flow depth was calculated using the Mannings’ equation:
AR3S 2
Q=—— Equation 6
n
Where Q = Peak Flow (m%/s)
A= Cross Section Flow Area (m?)
R= Hydraulic Radius (m)
S= Canal Slope (m/m)
n= Mannings’ n value (0.023)
Table 23 : Temporary Unlined Trapezoidal Clean Water Drain Sizes
Drain Flow Rate | Flow Depth | Velocity | Energy Head | Froude No. | Total Depth
- m’/s M m/s m - m
West Drain 1.819 0.389 1.133 0.065 0.589 1.3
East Drain 2.463 0.470 1.261 0.081 0.598 14

9.3 TEMPORARY CLEAN WATER RETENTION PONDS

Table 24 . Temporary Clean Stormwater Volumes

Drain Flow Rate | Time of Concentration | Flood Volume
E m’/s Hrs m®

CWT1 1.819 1.073 7972

CWT2 2.463 1.052 9456
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APPENDIX 1

Dirty Water Catchment Areas
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APPENDIX 2

Clean Water Catchment Areas
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Pipe 3 and Pipe 4 Energy Dissipators
Inlet flow from Plant Terrace
Q= 22.23m’/s
Pipe Wetted Area 2250 @ = 3.976 m?
Velocity = 5.591 m/s
Ve = (A2)"% = 1.672 m
Fr=u /gy, 1.186
Ho = ye + V%29 = 2.455m
From Figure 8-C-2,

3.0

2.0 /

z /
= /
o = /
%o 20 3.0 4.0 5.0 6.0 70 8.0 2.0
= ' W2
F. =V, i{gy,}
Figure 8-C-2. Design Curve - Baffle Wall Diss ipator

Ho/W = 0.371
W= 6.800 m

The energy dissipator has the following dimensions based on Figure 8-C-1 :

5.04 m
8.85m
4.27 m
1.13m
4.00 m
4.85m
3.33m

Wy =
t3 =
t2=
t =
ty =
ts =
Wi =

227 m
0.60m
0.30m
0.60 m
0.40m
0.15m
0.58 m
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SYSTEM DESCRIPTION
DUST SUPPRESSION & IRRIGATION

1.1 System |dentification
. System Name Ash Dump Dust Suppression
. KES Code ETN

1.2 Function

The Dust Suppression & Irrigation System will supply recycle water at the required flows
and pressures to the ash dump dust suppression sprinklers.

1.3 Process Description

A process flow diagram of the dust suppression & irrigation system is shown on 146838-
ORTN-M2662D.

The Dust Suppression & [rrigation Sysiem will include the following major equipment
and components:

. Twao 50 percent Ash Dump Dust Suppression pumps.
* Ash Dump Dust Suppression sprinklers/water guns.
. Associated piping, valves, instruments, controls, and accessories,

The ash dump dust suppression pumps will draw recycle water from the Ash Dump Dam.
The pumps will operate as needed to supply dust suppression water 1o the ash dump dust
suppression sprinklers. Two pnimary pumps will be provided.

Initial pump operation will be manual with either pump running with the other pump on
standby. The second pump will start automatically when the pressure in the discharge
header drops below a set value. The pumps will be operated primarily at the local control
panel, but will also be controllable from the DCS. Each pump has a local pressure
indicator on the individual suction and discharge pipe to view the suction and discharge
pressure of each pump. Pumps will be tripped by low level alarms from level

transmitters in the Ash Dump Dam,

Adeguate, constant pressure to the sprinklers via the supply line will be maintained by a

combination of automatically starting and stopping the pumps and automatically
modulating a recirculation control valve. The control valve will be automatically

controlled by the pressure indicating transmitter in the supply header o provide a
minimum flow for the pumps.

A magnetic flow meter will be installed in the supply header downstream of the ash
dump dust suppression pump recirculation line to monitor the Mlow of the system,
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SYSTEM DESCRIPTION
DUST SUPPRESSION & IRRIGATION

1.4 Basis for Design

Each pump will be sized to provide half of the required flow for the entire dust
suppression sprinkler system. The total head required for the pumps will be determined
by the piping and friction losses and the location and pressure requirements of the ash
dump dust suppression sprinklers.

Piping will be galvanized carbon steel. All buried pipe will bz PYC-M pipe. Butterfly
valves will be used in all piping 80 mm nominal size and larger and wiil be constructed
of cast iron. Bali valves will be used in zll piping 65 mm nominal size and smailer and
will be constructed of stainless steel. Check valves will be swing check type and

constructed of carbon steel.

Temporary carbon steel cone strainers will be provided. These will be removed after
start-up.



SYSTEM DESCRIPTION
ASH DUMP DAM MAKEUP WATER

1.1 System Identification

. Syslem Name Ash Dump Dam Makeup Water
. KKS Code ETN
1.2 Function

The Ash Dump Dam Makeup Water Sysiem will supply recycle water at the required
flow to the Ash Dump Dam to mainiain a minimum liquid level and replenish water used

for dust suppression.

1.3 Process Description

A process flow diagram of the ash dump dam makeup water system is shown on 146838-
JETN-M2662C.

The Ash Duinp Dam Makeup Water System will include the following major equipment
and ﬂl}n]pﬂ“ﬁntﬁ:

. Assoctated piping, valves, instruments, and controls,

The ash dump dam makeup water system will gravity feed recycle water from the
Holding/Recycle Dam v the Ash Dunp Dam. The systom will autonatically vperale as
needed to supply make-up water to the ash dump dam to maintain level. Two motorized
open/close butterfly valves will be used to control levels in the two ash dump dam cells.

1.4 Basis for Daesign

One pipeline will be taken off each of the Tour supply lines lrom the Holding/Recycle
Dam to the Holding/Recyele Dam Pump Suction Header. The four pipelines will be
headered together and routed underground to the Ash Dump Dam Workshop. The header
will then split to each of the Ash Dump Dam cells. Each of these pipelines will contain a
motorized open/close butterfly valve. Each dam’s valve acls awtomatically and

independently to maintain level based on dam level transmitters, Each dam will have
three redundant level transmitters.

Because the Ash Dump Dam cells are larger than the Holding/Recycle Dam cells, the
Ash Dump Dam will also be used to drain the Holding/Recycle Dam for maintenance.

Because of this, manual operation of the isolation valves will be allowed.

The Ash Dump Dam Makeup Water header will be sized 1o maintain the required
makeup water flow to the ash dump dam. A change in pipe size will be required to
maintain an appropriate flow to the Ash Dump Dam. The location of the change in pipe
size will be determined to ensure the flow will remain relatively constant,
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SYSTEM DESCRIPTION
ASH DUMP DAM MAKEUP WATER

Piping will be galvanized carbon steel. Butterfly valves shalt be used in all piping B0 mm
nominal size and larger and shalf be constructed of cast iron. Ball valves shall be used in
all piping 65 mm nominal size and smaller and shall be constructed of stainless steel.
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Executive Summary

The gypsum, which will be generated at the new Kusile Power Station that is being
constructed near Witbank, would be formally classified as a waste product, because it is
generated from a flue gas cleaning process, and, therefore, must be classified and the
environmental risks assessed using the Minimum Requirements. It is estimated that each of
the six scrubbing units at the Kusile Power Station will generate 464 tons/day of gypsum, i.e.
once all six units are in operation in 2016, a total of 2784 tons/day will be generated.

En-Chem Consultants was requested by the Panel B Consultants Joint Venture to classify the
gypsum product in terms of the requirements and to evaluate the utilisation, treatment and
disposal options. As co-disposal with general waste and mono-disposal are both potential
options for the gypsum both the Toxicity Characteristic Leaching Procedure and Acid Rain
Leaching Procedure were used. One option is to dispose in the ash dam that will be
constructed on site and a sample of ash plus a mixture of ash and gypsum have also been
investigated. As the Kusile Power Station is just being built, samples of the ash were obtained
from Kendal Power Station and the FGD gypsum from an overseas facility that uses the same
process. Note that these materials will be sufficiently similar to those that will be generated
from the new Kusile Plant to be able to determine the waste management requirements but,
once the first Kusile unit is operational in 2013, samples must be obtained and the waste
evaluation repeated.

The FGD Gypsum is predominantly calcium sulphate dihydrate but it contains a number of
minor elements, i.e. Al, 0.254%; Mg, 0.22%; P, 0.428%; plus of a number of trace elements
(<0.10%), ie. Fe, F, K, etc. The FGD Gypsum sample leached only fluoride at a
concentration above it acceptable risk limit using both the TCLP and the ARLP tests. Fluoride
1s a moderate hazard according to the Minimum Requirements and, therefore, the FGD
gypsum formally classifies as a moderate hazard waste.

The Kendal Power Station Ash leaches Mn and Pb at a concentration above their acceptable
risk limits using TCLP solution number 2 and, therefore, as both elements are classified as
high hazards, the ash classifies as high hazard waste, if disposed with general waste.
However, using the ARLP, no element is leached above its acceptable risk limit and,
therefore, the ash formally classifies as non-toxic and, because it is also not-flammable,
reactive or corrosive, it classifies as non-hazardous for disposal to a mono-disposal landfill or
ash dam. The leaching of salts for the ash could, however, lead to an increase in the salinity of
important water resources and, therefore, control of any leachate is required.

The Ash/FGD Gypsum (6:1) mixture leaches Mn, Pb and P concentrations above their
acceptable risk limits using TCLP solution number 1. Because Mn and Pb are classified as
high hazard species, the mixture classifies as high hazard waste if co-disposed with general
waste. However, the mixture leaches only F at a concentration above its acceptable risk limit
using the ARLP. As F classifies as a moderate hazard species, the mixture classifies as
moderate hazard waste for disposal to a mono-disposal landfill. The origin of the fluoride is
mainly the gypsum and, therefore, the hazard rating of the ash is increased by mixing with
gypsum.

The results show that mono-disposal of the FGD Gypsum, either separately or with the ash
would result in lower environmental risks that co-disposal with general waste. It may be more
economic to dispose of the two wastes in two separate facilities, as the ash which is classified
as non-hazardous and is produced in much higher amounts could be disposed to a facility with
a lower grade liner than that required for the gypsum and ash/gypsum mixture. In addition,



disposing the FGD Gypsum its own mono-disposal facility would mean that, if required, the
material could be recovered and utilised in the future. Treatment of the FGD Gypsum with
lime or the use of excess lime in the gas cleaning process to reduce the leachability of the
fluoride should be considered. The amount of excess lime, CaO or Ca(OH),, required would
be about 2.5% by mass.

The actual choice of liners for the ash dam, a FGD gypsum mono-disposal site or a site that
takes the mixed waste will depend on a number of other factors not considered in this report,
e.g. the climatic water balance at the site and the presence of any groundwater that has to be
protected.

When considering the environmental risks posed by most utilisation options, the analytical
data presented in this report can be used to determine, at least initially, if it meets that
standards required, e.g. in the manufacture of the various grades of cement from cement
clinker; in the manufacture of bison board and as agricultural soil ameliorant. For agricultural
use, the Waste Water Sludge Guidelines, which are based on the load of heavy metals and
other potential pollutants that can be added to an agricultural soil, can be used to give an idea
of the possible environmental impact of the gypsum. A brief comparison of the results
obtained for the current sample of FGD Gypsum with the guidelines suggests that this option
is worth pursuing further, although a separate in-depth study would have to be done.

A draft Material Safety Data Sheet that is required for handling, storage and transport of the
FGD Gypsum has also been produced.
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1. Introduction

Eskom has just started the construction of the new Kusile Power Station near Witbank,
Mpumalanga. The4 818-MW station will consist of six 803MW units; the first unit will enter
commercial operation in 2013, with the subsequent five units being commissioned in eight-
month intervals thereafter. Each unit will be fitted with a flue gas desulphurisation (FGD)
facility, as an atmospheric-emission abatement technology to ensure compliance with new air

quality standards.

The Flue Gas Desulphurisation scrubbing process injects a limestone or calcium oxide slurry
into the gas stream, where it reacts with the sulphur dioxide to form calcium sulphite, which is
then oxidised by air to produce calcium sulphate The suspended calcium sulphate dehydrate
(gypsum) is separated and dried down to a moisture content of ~10%. Eskom opted for the
water-intensive FGD route in a trade-off between adding to the plant's water footprint and
reducing atmospheric emissions. It is estimated that each of the six scrubbing units will
generate 464 tons/day of gypsum, i.e. once all six units are in operation in 2016, a total of

2784 tons/day will be generated.

The gypsum is formally classified as a waste product, because it is generated from a flue gas
cleaning process, and, therefore, must be classified and the environmental risks assessed using
the Minimum Requirements [1, 2]. However, depending on its purity, the FGD gypsum can
be a valuable material and, in Europe, it is widely used in the building industry, as a substitute
for natural gypsum and by heating to ~150°C to produce o- and B- calcium sulphate
hemihydrates, which are used to make of plaster products. In addition, gypsum is used in
significant quantities in the production of Portland Cement to control the setting rate.

Because at full operation more than a million tons of gypsum with be produced a year, Kusile

must clearly look at all options for the utilisation and disposal of the gypsum.

En-Chem Consultants has been requested by the Panel B Consultants Joint Venture to classify
the gypsum product in terms of the requirements and to evaluate the utilisation, treatment and
disposal options. One option is to dispose in the ash dam that will be constructed on site and a
sample of ash plus a mixture of ash and gypsum have also been investigated. As the Kusile
Power Station is just being built, samples of the ash were obtained from Kendal Power Station
and the FGD gypsum from an overseas facility that uses the same process. Note that these
materials will be sufficiently similar to those that will be generated from the new Kusile Plant

to be able to determine the waste management requirements but, once the first Kusile unit is



operational in 2013, samples must be obtained and the waste evaluation repeated.

In this report, an overview of the current Minimum Requirements and the classification
system used for waste is included in section 2; the analytical procedures used are presented in
section 3; and the classification of the three materials, the gypsum, the ash and the
ash/gypsum mixture and their disposal in section 4. Section 5 briefly discusses the waste
utilisation options for the gypsum and the conclusions of the study are presented in section 6.
A draft MSDS has been prepared for the product gypsum in terms of the requirements of the
Occupational Health and Safety Act (Act 85 of 1993) and is included in appendix 1.

2. Overview and Approach to Waste Classification.

2.1. General Background

Until 2006, the Department of Water Affairs and Forestry was obliged in terms of the
Environmental Conservation Act (73 of 1989) to control pollution from amongst others
littering and waste disposal. Section 20/1 of the Act makes provision for the permitting of
landfills and this aspect is administered and controlled by the Department via the “Minimum
Requirements”. During 2006, most of the functions concerning waste management were taken
over by the Department of Environment Affairs and Tourism, e.g. permitting of landfills,
classification and delisting of hazardous waste, etc. Currently, the three “Minimum
Requirements” documents published by the Department of Water A ffairs and Forestry are still

used for assessing wastes:

® Minimum Requirements for the Classification, Handling and Disposal of Hazardous Waste
[1]

° Minimum Requirements for Waste Disposal by Landfill [2] and the

¢ Minimum Requirements for Monitoring at Waste Management Facilities.

The Minimum Requirements documents were launched at the end of September 1994 and a
second edition was published in October 1998. The approach used in the documents has
brought South Africa into line with overseas methods for the control of solid and hazardous
waste. They include the Integrated Waste Management approach that promotes waste
avoidance, waste re-use, waste recycling and waste treatment in preference to disposal. Since
1994, more than 700 landfill sites in South Africa have been permitted and upgraded

according to these documents and many more are in the process of applying for permits,



2.2, Classification of Hazardous Waste

The Minimum Requirements for the Classification, Handling and Disposal of Hazardous
Waste [1] considers any waste that contains or that can leach a potentially hazardous
component as “probably” or potentially hazardous. The document contains an approach for
the classification of these wastes either as a hazardous waste (see below) or a non-hazardous
waste. A non-hazardous waste is one that has a similar or even lower pollution potential than

a General Waste such as household waste.
Potentially hazardous wastes are identified by:

* The Industrial Group or Sector that generates the waste, e.g. Chemical and Allied

Industries, Metallurgical Industry, etc,

o The processes that generate the waste, e.g. Petroleum Production, Production of Primary

Chemicals and Feedstocks, etc,
o The Waste Stream, e.g. Ash and Slags, Oily Wastes, Organic Wastes, etc, and

° The hazardous characteristics of the waste, i.e. Corrosivity, Flammability, Reactivity and

Toxicity

In South Africa, the primary classification of wastes in terms of their hazardous
characteristics is accomplished by using the International Maritime Dangerous Goods
(IMDG) Code, or SANS Code 10228:2003, i.e.

Class 1, Explosives

Class 2, Gases

Class 3, Flammable Liquids

Class 4, Flammable Solids

Class 5, Oxidising Substances and Organic Peroxides
Class 6, Toxic and Infectious Substances

Class 7, Radioactive Substances

Class 8, Corrosive Substances and

Class 9, Miscellaneous Dangerous Substances

The above code was primarily developed as a code for the transport of hazardous materials,
Therefore, the approach used to classify class 6, Toxic and Infectious Substances, in this code

is not adequate for the determination of the impact of hazardous waste on the environment.



The Minimum Requirements [1], therefore, outline a comprehensive approach to the

classification of the toxic or poisonous characteristic of a hazardous waste.

The Minimum Requirements classify waste streams in terms of their chronic toxicity
(teratogenicity, mutagenicity, carcinogenicity), acute toxicity in terms of the mammalian
toxicity, as measured by the LDsy mg/kg (oral, rat) and ecotoxicity in terms of its LCs
mg/l/96hr for fish preferably trout. Also taken into account is the biodegradability of the
specific component, its persistency, bioaccumulation and mobility in the environment. The
waste or the species of concern in the waste is assigned to a Hazard Group (HG) depending
on its chronic toxicity, acute toxicity and its acceptable risk concentration or level (ARL). The
ARL is equal to one tenth of the LCsp in ppm. In simple terms, the ARL is that concentration,
which when added to a body of water will provide no risk or at least an acceptable risk, if

consumed by a population. The hazard groups are defined as:

Hazard Group 1, (HG1): Extreme Hazard, e.g. Cr (VI), Hg and PCBs
Hazard Group 2, (HG2): High Hazard, e.g. Mn and Zn

Hazard Group 3, (HG3): Moderate Hazard, e.g. Ni and phenol
Hazard Group 4, (HG4): Low Hazard, e.g. Ethanol

Non-hazardous, e.g, fresh domestic waste

2.3. Acceptable Load Calculations

Unlike most classification systems used in the world, the South African system allows for the
calculation of the amount that can be disposed and a total load for a particular class of site.
The load in grams per hectare per month is defined in the Minimum Requirements document
as the ARL (in ppb) divided by 0.66. For example, for Mn which is hazard class 2 and has an
ARL of 0.3 ppm, the load or dose that can be disposed to a hazardous waste site is 300/0.66 =
454.5 g/hectare/month [1]. For a waste with more than one hazardous component, that
component that is the most hazardous determines the hazard group and that component at the
highest concentration or leachable concentration is the one that determines the load. The

maximum amount can be disposed on that 1 hectare of site for up to 100 months,
24. Leaching Characteristics of Solid Wastes

Another innovation in the South African approach is that for a solid waste, the leachable
concentration is used to calculate the impact on the environment. For a waste that is co-

disposed with municipal waste, the United States Environmental Protection Agencies’



Toxicity Characteristic Leaching Procedure (TCLP) is used to determine the leachability of
potentially hazardous components. The TCLP is also used, as a worse case scenario, if a
waste is stored and transported off-site. Whereas, for a mono-disposal site, where one type of
waste is being disposed, such as a Metallurgical slag or a power station ash disposal site, then
the modified Acid Rain leaching procedure can be used. In the TCLP procedure, an acetic
acid buffer is used as the leach solution, in order to simulate the chemical and physical
characteristics of the leachate from domestic waste sites. In the Acid Rain test, the solution is

a weak carbonic acid and nitric acid solution to simulate Acid Rain.

The leachability of a material depends on a multitude of factors, the most important of which

are:
a) The pH of the leach solution and the acid neutralisation capacity.
b) Basic chemical equilibria, which for inorganic wastes involves:

- The “hydrolysis” reaction, where the metal ion reacts with water,

- The reaction in the interstial space within the solid — re-precipitation can occur that

could prevent further leaching.
- The formation of new ionic or neutral species in solution

c) The presence of readily soluble species such as chromium (VI), vanadium (V), sodium,

potassium, sulphate and chloride.

d) The presence of degrading organic matter, which can have the following effects:
production of dissolved organic compounds that can dissolve metal jons, the generation of

COx that has a neutralising effect and the development of reducing conditions.
e) The redox potential

f) The leaching solution used. For the TCLP procedure, 0.1M acetic acid or acetic acid
buffer are used to simulate the type of leachate found in a domestic waste site. This
solution favours the leaching of “hard” ions such Mn (II) and Fe (III). The Acid Rain test
on the other hand contains carbon dioxide and thus one would anticipate elements that
form relatively insoluble carbonates or basic carbonates to be of lower leachability than in

the TCLP test, e.g. Ca, Ba (IT) and Pb (II).

g) The leaching tests tend to be acidic thus any material that has a reasonable alkalinity, will
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tend to neutralise the solution and pH values above about 8 will lead to low leachability of
most metal ions. Exceptions tend to be the anionic compounds such as chromate and

vanadate.

h) The physical nature of the waste, e.g. its particle size, the presence of water in the sample,

etc.

1) The presence of calcium or other cations that can form relatively insoluble compounds
compared to the equivalent sodium salts, e.g. calcium zincate, calcium sulphate and

calcium fluoride.
2.5. Delisting of Hazardous Wastes

A hazardous waste can be delisted - that is can be downgraded in terms of its classification
and hazardousness to the environment - if the Estimated Environmental Concentration (EEC),
as determined from the actual concentration or leachable concentration of the main
constituent of concern, is below the acceptable risk limit (ARL). In the Minimum
Requirements for the Handling, Classification and Disposal of Hazardous Waste [1], the

delisting concentrations are defined as:
HG1 — HG3/4 when the EEC is < ARL.
HG1 — General when the EEC is <ARL/10
HG2/3/4 — General when the EEC is < ARL

Also total load in g/ha/m = ARL in ppb/0.66

Note that a waste, even one containing an extreme hazard waste, can delist such that it can be
disposed to a general waste site (G site), i.e. a site taking domestic waste or one that is
constructed as a G site [1). A delisted waste is still classified as hazardous but if it is delisted,
it can be disposed in to a general site with a leachate management system; i.e. the site must be

constructed as a GB” site [1, 2]: see section 2.7,
2.6. Landfill Restrictions
The Minimum Requirements prohibit the landfilling of wastes with certain characteristics, i.e.

e Class 1, Explosives
e Class 2, Compressed gases

o Class 3, Flammable Liquids with a flash point <61 °C
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o Class 4, Solids that emit flammable or toxic gases

e Class 5, Strong Oxidising Substances and Organic Peroxides

e (Class 6, Infectious Substances

e C(Class 7, Radioactive Substances

e Class 8, Corrosive Substances with a pH <6 or >12

The requirement is that, if possible, the waste is treated to remove that characteristic prior to
disposal to landfill. Once the characteristic has been removed, the waste or any residues must

then be classified according to its toxicity in class 6.1.
2.7. Landfill Classification

The classes of landfills according to the Department of Water Affairs and Forestry’s
Minimum Requirements for Waste Disposal to Landfill [2] are summarised in the table
below. Note that hazardous wastes must be disposed to an H landfill (HH or Hh) according to
the hazard ratings listed in the right hand column. However, hazardous wastes can be delisted,
see section 2.5, and it is a policy decision from the Departments that disposal to a GMB™ or
GLB" landfill, i.e. one with a leachate management system, is required. The Department of
Water Affairs and Forestry, in the past, allowed disposal of selected dry wastes to a GLB’
landfill after careful motivation, but it is not known whether the Department of Environment

Affairs and Tourism would also give such an approval.

Landfill Classification System

Waste G H
Type General Waste Hazardous Waste
h H
& S M L
Lasnigglll Communal Small Medium Large I?:t?iri I};Iztziz:ds
Landfill Landfill | Landfill | Landfill g 8
J&4 1to4
Climatic 2 + . 5 . + . 5
Water Balance B B b B B B B B
Landfill Size >25 >150
Maximum Rate <25 <150 <500 =500
of Deposition ton/day tons/day tons/day tons/day
2.8. Revision of the Minimum Requirements

The Department of Water Affairs and Forestry is required in terms of the National Waste
Management Strategy, which was completed in 1999, to revise the Minimum Requirements
documents every five years and, therefore, the Department in collaboration with the

Department of Environment Affairs and Tourism embarked on a process, which has lead to
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the publication of draft 3 editions of the three document discussed in section 2. The 3%
edition of the Minimum Requirements for the Handling, Classification and Disposal of
Hazardous Waste has received considerable criticism from many quarters. The Department of
Environment Affairs and Tourism has therefore decided not to publish a final document and
to undertake a benchmarking exercise that will compare the South African approach to waste
classification against those used internationally. This exercise is expected to start towards the
end of 2008, but until such time that a revised approach is developed; the second edition of

the Minimum Requirements documents must be used.

3. Analytical Procedures
Samples of the FGD Gypsum and the Coal Ash were forwarded to M and L Laboratory
Services, Ormonde, Johannesburg by the environmental consultants from Panel B. The

laboratory was requested to:
a) Prepare two composite samples S1: FGD Gypsum and S2: Ash

b) Prepare a sample S3: Mixed Waste, which is one part by mass of SI and 6 parts by mass
of §2;

¢) Analyse S1 for moisture, 10%pH, a range of 35 elements (major & trace), sulphate,
volatile and semi-volatile organic compounds. Although, no organic compounds are
expected, the Department of Environment Affairs and Tourism would require the
generator to analyse at least one sample for these species to demonstrate that none are
present. This analysis was repeated because the first results reported by the laboratory

were not correct.

d) An ARLP on S1, S2 and S3 and analysis of the leachate for the same 35 elements plus
sulphate. In the estimate given below, it is assumed that no volatile and semi-volatile
compounds are present but if they are identified in b), then they would also have to be

analysed in the ARLP extract.

¢) A TCLP on S1, S2 and S3 and analysis of the leachate for the same 35 elements plus
sulphate.

A copy of the final certificate of analysis from M and L Laboratory Services is included in

appendix 2.
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4, Classification of the Waste Materials
The results for the FGD gypsum are discussed in section 4.1, the Ash in section 4.2 and the
Ash/Gypsum Mixture in section 4.3.

4.1. Classification of the Sample S1: FGD Gypsum

The results, that were obtained by M and L Laboratory Services for the S1: FGD Gypsum, are
presented in table 2 together with the hazard rating (HR) and acceptable risk limits (ARL,
mg/l) of each component. In addition, the total concentrations for the major components

calcium and sulphate (as percentages) and the minor and trace elements (in mg/kg) are given.

41.1. Composition of the FGD Gypsum

According to the results from M and L Laboratory Services, the FGD Gypsum, as would be
expected, contains mainly Ca, 25.9%; Sulphate, 65.5% and Moisture 16.6%. The FGD
Gypsum, as produced should be wet calcium sulphate dihydrate, CaS0,42H>0. The moisture is
the amount of water driven off at 110°C, whereas the dihydrate water is only partially
removed above 150°C to nominally form calcium sulphate hemihydrate, CaS040.5H,0. The
sulphate: calcium mass ratio in all these products should be 2.4, whereas the above analysis
gives a value of ~2.53, which makes the sulphate value higher than stoichiometric. One

component that would increase this ratio is magnesium sulphate.

The FGD Gypsum contains a number of minor elements, i.e. Al, 0.254%; Mg, 0.22%; P

2

0.428%; plus of a number of traces elements (<0.10%), i.e. Fe, F, K, etc.

4.1.2. Primary Classification

The FGD Gypsum is not flammable (flash point >61°C), reactive or corrosive (pH< 6 or >12)
in terms of the Minimum Requirements. The waste could, however, be toxic and this

characteristic is discussed below in section 4.1.3.

4.1.3. Toxicity Rating

The toxicity of a species considers, the chronic toxicity, i.e. the presence of carcinogens, etc.

and the acute toxicity, which is determined by the acceptable risk limit of the species.

4.1.3.1. Chronic Toxicity

The FGD Gypsum does not contain any leachable species, which are classified as Teratogens,
Mutagens or Carcinogens, at a concentration above 1%, i.e. 10,000mg/kg. Therefore, in terms

of the Minimum Requirements, the FGD Gypsum is not considered a teratogen, mutagen or
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carcinogen.

4.1.3.2.  Acute Toxicity
(i) Organic Compounds

The possible presence of volatile and semivolatile organic compounds in the TCLP extract
were analysed by headspace GC. The first set of results indicated that part per billion
concentrations of carbon tetrachloride, toluene, xylenes and 1,2, 4-trimethylbenzene were
present. However, as the FGD gypsum is generated from a coal combustion process at high
temperature, the presence of carbon tetrachloride in particular would be very unlikely.
Because of the sensitivity of the technique samples can become contaminated in the
laboratory or a sample with high concentrations of these components was analysed in the
sample before and one can get incorrect results. M and L Laboratory Services were requested
to repeat this analysis and this time all compounds analysed for were below the detection limit

of 0.005mg/kg.

Therefore, there are no organic compounds present at an environmentally significant

concentration.
(i)  Inorganic Species

The FGD Gypsum leaches only fluoride at a concentration above it acceptable risk limit in
both the TCLP and the ARLP tests. Fluoride is a moderate hazard according to the Minimum

Requirements and, therefore, the FGD gypsum classifies as a moderate hazard waste.
4.14. Conclusion

In terms of the Minimum Requirements, the FGD Gypsum sample classifies as a moderate
hazard waste both for co-disposal with, general waste and when disposed in a mono-disposal

facility: a class Hh landfill would be required: : see section 4.4.3.
4.2. Classification of the Sample S2: Kendal Power Station Ash

The TCLP and ARLP results, that were obtained by M and L Laboratory Services for sample
52: Ash, are presented in table 2 together with the hazard rating (HR) and acceptable risk
limits (ARL, mg/l) of each component. No organic compounds were analysed in the leach
solution from the ash in this study, as it has been demonstrated on many occasions that the ash
generated by Eskom Power Stations does not leach volatile or semi-volatile organic

compounds [3].
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Unfortunately, the Toxicity Characteristic Leaching Procedure on S2, Ash required the use of
solution number 2, which is a 0.1M Acetic Acid solution, pH 2.80=0.05, whereas samples S1
and S3 required the use of TCLP solution number 1, which is a 0.1M Acetic Acid/Sodium
Acetate buffer of pH 4.93+0.05. The procedure requires the use of solution number 2, when
the sample has a high acid neutralisation capacity and clearly this leach solution does not
represent the conditions under which the waste would be disposed to co-disposal landfill in
South Africa, where permitted landfills tend to have a leachate pH of between 6.5 and 8.2.
Because of the use of TCLP solution number 2, the results in table 2 for the ash are not
directly comparable to the TCLP results obtained for the Gypsum or the Gypsum/Ash

mixture, where TCLP solution number 1 was used.

42.1. Primary Classification

The Ash is not flammable (flash point >61°C), reactive or corrosive (pH< 6 or >12) in terms
of the Minimum Requirements. The waste could, however, be toxic and this characteristic is

discussed below.

4272, Toxicity Rating

The toxicity of a species considers, the chronic toxicity, i.e. the presence of carcinogens, etc.

and the acute toxicity, which is determined by the acceptable risk limit of the species.

4.2.2.1.  Chronic Toxicity

The Ash does not contain any leachable species, which are classified as Teratogens, Mutagens
or Carcinogens, at a concentration above 1%, i.e. 10,000mg/kg. Therefore, in terms of the
Minimum Requirements, the FGD Gypsum is not considered a teratogen, mutagen or

carcinogen.

4.2.2.2.  Acute Toxicity

The Ash leaches Mn and Pb at a concentration above their acceptable risk limits using TCLP
solution number 2 and, therefore, as both elements are classified as high hazards, the ash

classifies as high hazard in terms of the Minimum Requirements [1].

However, using the ARLP, no element is leached above its acceptable risk limit and,
therefore, the ash formally classifies as non-toxic and, because it is also not-flammable,
reactive or corrosive, it classifies as non-hazardous. Note, however, that it does leach Pb and
F at concentrations just below their acceptable risk limit and that the non-toxic calcium

leaches at a concentration of 457mg/l in the TCLP and 128mg/l in the ARLP. As the ash is
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produced in such large amounts, i.e. ~16 700 tons/day at full production, it can still have a
significant impact on the environment as it can increase the salinity of water resources and a

lined facility with a water management system is required for its disposal.
4.2.3. Conclusion

The Kendal Power Station Ash classifies as a high hazard, if co-disposed with general waste,
but is classified as non-toxic and non-hazardous for disposal to a mono-disposal facility or ash
dam. In the former case an HH landfill would formally be required but for the mono-disposal,
a GB" or GB" class facility would be required depending on the water balance in the area and

the need to protect groundwater resources: see section 4.4.3.
4.3. Classification of the Sample S3: Ash/FGD Gypsum Mixture

One of the waste management scenarios is to dispose of the FGD Gypsum to the ash dam. It
has been estimated that the gypsum will be generated at a rate of one sixth of the quantity of
ash and, therefore, this scenario has been evaluated by leaching a 6:1 mixture of ash and the
gypsum. The TCLP and ARLP results, that were obtained by M and L Laboratory Services
for the 53: Ash/FGD Gypsum, are presented in table 2 together with the hazard rating (HR)
and acceptable risk limits (ARL, mg/l) of each component.

43.1. Primary Classification

Sample S3 is not flammable (flash point >61°C), reactive or corrosive (pH< 6 or >12) in
terms of the Minimum Requirements. The waste could, however, be toxic and this

characteristic is discussed below.

4.3.2. Toxicity Rating

The toxicity rating of a waste depends on the chronic toxicity, i.e. the presence of
carcinogens, etc. and the acute toxicity, which is determined by the acceptable risk limit of the

species.

4.3.2.1.  Chronic Toxicity
The FGD Gypsum and the Ash do not contain any leachable species, which are classified as

Teratogens, Mutagens or Carcinogens, at a concentration above 1%, i.e. 10,000mg/kg.
Therefore, in terms of the Minimum Requirements, the mixed waste is not considered a

teratogen, mutagen or carcinogen.
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4.3.2.2. Acute Toxicity

The Ash/FGD Gypsum mixture leaches Mn, Pb and P concentrations above their acceptable
risk limits using TCLP solution number 1. Because Mn and Pb are classified as high hazard
species, the mixture classifies as high hazard in terms of the Minimum Requirements [1]. P is

classified as a low hazard.

However, the Ash/FGD Gypsum mixture leaches only F at a concentration above its
acceptable risk limit using the ARLP. As F classifies as a moderate hazard species, the

mixture classifies as moderate hazard in terms of the Minimum Requirements [1].
4.3.3, Conclusion

The Ash/FGD Gypsum mixture classifies as a high hazard if co-disposed with general waste
and formally an HH landfill would be required. For mono-disposal, e.g. the FGD Gypsum and

Ash would have to be disposed formally to an Hh site: see section 4.4.3.
4.4. Treatment and Disposal of FGD Gypsum

Two key chemical issues must be considered whatever landfilling option is chosen, i.e. the
moisture content and the leachable non-toxic elements and these are discussed in sections

4.4.1 and 4.4.2, respectively.

44.1. Moisture Content

The free moisture content of the FGD gypsum is fairly low, i.e. 16.6%. The normal guideline
is that a waste with a moisture content of greater than 40% will generate a leachate, when
disposed to landfill, due to compaction and the pressure on the waste as the waste height is
increased. Clearly, the field capacity of a waste for retaining moisture will depend on the
nature of the material and, particularly if mono-disposal is used as the management option, it
would be worthwhile determining the actual field capacity of the waste. The Civil
Engineering Department at the University of the Witwatersrand is able to undertake these
measurements. The experiment simply determines the moisture retention of the waste under
gravity and then when subjected to external pressure that simulates the compaction normally
achieved on landfilling. In addition, the permeability of the waste under these scenarios can

be measured.
442, Non-toxic Pollutants

Synthetic gypsum is slightly soluble in water and, for the purposes of this report, it is assumed

18



that it is of the order of 2g/litre on a dry basis, i.e. Ca would be ~588mg/] and sulphate ~1420
mg/1. Note that the values achieved during the ARLP in table 2 are slightly higher that the
theoretical values. The TCLP results obtained for calcium and sulphate are about 50% higher
than the theoretical values due to the presence of the acetate anion in the extractant solution,
which will increase the solubility of the calcium cation. The FGD gypsum, however, leaches
relatively low amounts of the cations, K and Na plus the anions, chloride and fluoride. The
FGD gypsum could increase the salinity of both surface and ground water resources, if
incorrectly utilised on land or disposed to an inappropriate waste disposal facility. The
Department of Environment Affairs and Tourism and Department of Water Affairs and
Forestry would require the landfill facility to be lined and, if necessary, to have a leachate

management system to prevent increasing the salinity of surface and ground water resources.

443, Disposal to Landfill

4.4.3.1. Monodisposal
A mono-disposal landfill is one that accepts a single type of waste and usually refers to one

that accepts inorganic waste, e.g. the FGD Gypsum. In practice, a mono-disposal facility can
accept a number of purely inorganic waste streams, e.g. gypsum and ash could be disposed in

the same facility.

For mono-disposal, the ARLP is used to assess the leachability and hence to classify each
waste stream and the mixed product, e.g. FGD Gypsum + Ash. As shown in sections 4.1 to
4.3., the ARLP tends to be less aggressive than the TCLP, particularly towards some elements
such as Pb The leaching results thus suggest that disposal to a mono-disposal landfill would

have less impact that if the FGD Gypsum was co-disposed with general waste.

According to the Minimum Requirements, the FGD classifies as a moderate hazard and,
therefore, must be disposed to an HH or Hh landfill, although the waste can delist for a GB”
Landfill provided the amount of fluoride that is disposed does not exceed the allowed load.

For fluoride, the load or dose of fluoride is given by:
Amount = (ARL (ppb) + 0.66) g/ha/m = 1515.2 g/ha/m

The amount of FGD Gypsum that can be mono-disposed is given by:
Amount = 1515.2 + [ARLP Concentration, mg/l] = 1515.2 + 6.2 = 244 tons/ha/m

Note that formally very little of the gypsum, which is going to be produced in amounts of
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about 2 784 tons/day or 83 520 tons/m, can be disposed to a landfill that is classified as a GB'

that has an economically feasible area and, therefore, an Hh waste site will be required.

When disposed to an ash dam, the Ash/FGD Gypsum mixture would be expected to leach F,
as shown by the ARLP results in table 2, i.e. it classifies as a moderate hazard waste. The
gypsum also increases the amounts of calcium and sulphate ions that leach compared to the
ash alone. The origin of the fluoride is mainly the FGD Gypsum, although the ash also makes

a contribution.

It would appear that the FGD Gypsum would increase the potential environmental risk posed
by the ash dam, and, the development of the ash dam as an Hh landfill would be required.
Note that as Withank is a water deficit area and provided the ash and FGD Gypsum are
disposed dry, the requirements for the liner and the leachate management system that are

installed might be able to be reduced: a water balance calculation is required.

Other issues that might be able to be taken into account, if the FGD Gypsum is to be mono-

disposed, are:

e The possible treatment of the FGD Gypsum with lime or the use of excess lime in the gas
cleaning process to reduce the leachability of the fluoride. Note that the pH of the FGD
Gypsum is only 7.2 and this would encourage the leaching of fluoride. From the results in
table 2, an excess of about 2.5% lime should be sufficient to reduce the leaching of

fluoride to more acceptable levels.

o The ash gypsum mixture is classified as a moderate hazard, but the ash is classified as
non-hazardous. It may, therefore, be more economic to dispose of the two wastes in
separate facilities, as the ash which is produced in much higher amounts could be
disposed to a facility lower grade liner than that required for the gypsum and ash/gypsum

mixture.

e Disposing the FGD Gypsum to its own mono-disposal facility would mean that, if

required, the material could be recovered and utilised in the future.

4.4.3.2. Co-disposal with General Waste

The amount of FGD Gypsum that can be co-disposed with general waste is given by:

Amount = 1515.2 + [TCLP Concentration, mg/l] = 1515.2 + 7.5 = 202 tons/ha/m

Note that without treatment, the amounts of the gypsum that could be co-disposed are very
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small compared to the 83 520 tons/m that will be generated when the Kusile Power Station is
fully operational. Thus, disposal to a municipal or private co-disposal facility that is close to
Witbank would not seem possible, because of the low amounts that can be disposed.
Treatment with lime, say 2.5%, may decrease the leaching of fluoride and, thus, allow a
higher amount to be co-disposed. Note that there may, however, be occasions, when co-
disposal of relatively small amounts of the FGD Gypsum to a municipal or private landfill is

required, e.g. after a transport accident.

Currently, the only two sites in Gauteng, Northwest, Limpopo and Mpumalanga
Provinces that can currently accept delisted waste are the Ekurhuleni Metropolitan
Municipality’s 10ha Rietfontein GLB™ Landfill and EnviroServ’s 25ha Holfontein HH
site, both are near Springs. The Holfontein HH Landfill has a special rate for delisted
waste. Other sites that may be available in future include the EnviroServ’s Rosslyn GLB™
Landfill near Pretoria, although the permit is under urgent discussion with the
Department of Environment Affairs and Tourism, plus various regional sites that appear
to be in the planning stages, e.g. planning is underway by the Mpumalanga Department of
Agriculture & Land Administration for three regional GLB™ Landfills that will be located
near Middelburg/Witbank, Secunda and Nelspruit.

5. Utilisation of the Product Gypsum
When considering the environmental risks posed by most options, the analytical data given in
table 2 can be used, e.g. in the manufacture of the various grades of cement from cement

clinker; in the manufacture of bison board and as agricultural soil ameliorant.

The data given in table 2 for the total content of the FGD gypsum should be forwarded to one
or more of the South African cement manufacturers for an assessment of its use in the

production of cement, although they may request additional information.

For manufactured products that contain the gypsum as an ingredient, one approach to the
assessment of the environmental risks is to compare the leaching characteristics of the product
made with synthetic gypsum to that made with natural gypsum or the gypsum already used in
the manufacturer. The leaching characteristics of the product manufactured with the synthetic

gypsum should, at least, be equivalent to or preferably better than that made with the natural

gypsum.

For agricultural use, the Waste Water Sludge Guidelines [4, 5 and 6], which are based on the
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load of heavy metals and other potential pollutants that can be added to an agricultural soil,
can be used to give an idea of the possible environmental impact of the gypsum. The
Department of Agriculture requires that an environmental assessment be undertaken, before it

will provide a license for any product that is to be used as a soil ameliorant.

Table 3 provides a comparison between the metal concentrations in the FGD Gypsum with
the limits for sewage sludge. Note that a “Class a” sludge can be used in any amount on

agricultural land, while there are some restrictions for “Class b” and “Class ¢”.

Table 3: Comparison of the Analytical Data for the FDG Gypsum with the 2005
Sewage Sludge Guidelines, mg/kg™™.

Analyte [ Class a [ Class b [ Class ¢ | FGD Gypsum
Metal Limits, mg/fkg
Arsenic (As) <40 40-75 >75 <2
Cadmium (Cd) <40 40-85 >85 <f.1
Chromium (Cr) <1200 1200-3000 >3000 7.8
Capper (Cu) <1500 1500-4300 >4300 2.8
Lead (Pb) <300 300-840 >840 93
Mercury (Hg) <13 15-55 >55 <]
Nickel (Ni) <420 420 >420 6.8
Zinc (Zn) <2800 2800-7500 >7500 <0.5
Benchmark Metal Values, mg/kg
Antimoeny (Sb) <1.1 1.1-7.0 >7.0 <]
Boron (B) <23 23-72 >72 na
Barium (Ba) <108 108-250 >250 17
Beryllium (Be) <08 0.8-7.0 >7.0 36
Cobalt (Co) <5 5-38 >38 8.2
Manganese (Mn) <260 260-1225 >1225 7.1
Molybdenum (Mo) <4 4-12 >12 0.79
Selenium (Se) <5 5-15 >13 22
Strontium (Sr) <84 84-205 >205 128
Thallium (T1) <0.03 0.03-0.14 >0.14 <0.9
Vanadium (V) <85 85-430 >43() 5

Note that the amounts present in the FGD Gypsum in the most important metals limits
category are all in Class “a” and, therefore, for these elements, the gypsum would have little
impact if used on agricultural land. However, in the benchmark values section Co and Sr fall
into Class “b”, whereas Be, Se and TI fall into Class “c”. The actual impact will depend of
course on many factors, not the least of which is the amount of gypsum that would be used on
the land. There are also other elements that could impact on agricultural land that are not

included in table 3, e.g. fluoride.

The initial results appear reasonable, although if utilisation of the FGD gypsum as an

agricultural ameliorant is an option, a separate in depth study would have to be done.
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6. Conclusions

The FGD Gypsum is predominantly calcium sulphate dihydrate but it contains a number of
minor elements, i.e. Al, 0.254%; Mg, 0.22%; P, 0.428%; plus of a number of trace elements
(<0.10%), ie. Fe, F, K, etc. The FGD Gypsum sample leached only fluoride at a
concentration above it acceptable risk limit using both the TCLP and the ARLP tests. Fluoride
is a moderate hazard according to the Minimum Requirements and, therefore, the FGD

gypsum formally classifies as a moderate hazard waste.

The Kendal Power Station Ash leaches Mn and Pb at a concentration above their acceptable
risk limits using TCLP solution number 2 and, therefore, as both elements are classified as
high hazards, the ash classifies as high hazard waste, if disposed with general waste.
However, using the ARLP, no element is leached above its acceptable risk limit and,
therefore, the ash formally classifies as non-toxic and, because it is also not-flammable,
reactive or corrosive, it classifies as non-hazardous for disposal to a mono-disposal landfill or
ash dam. The leaching of salts for the ash could, however, lead to an increase in the salinity of

important water resources and, therefore, control of any leachate is required.

The Ash/FGD Gypsum (6:1) mixture leaches Mn, Pb and P concentrations above their
acceptable risk limits using TCLP solution number 1. Because Mn and Pb are classified as
high hazard species, the mixture classifies as high hazard waste if co-disposed with general
waste. However, the mixture leaches only F at a concentration above its acceptable risk limit
using the ARLP. As F classifies as a moderate hazard species, the mixture classifies as
moderate hazard waste for disposal to a mono-disposal landfill. The origin of the fluoride is

mainly the gypsum and, therefore, the hazard rating of the ash is increased by mixing with

gypsum.

The results show that mono-disposal of the FGD Gypsum, either separately or with the ash
would result in lower environmental risks that co-disposal with general waste. It may be more
economic to dispose of the two wastes in two separate facilities, as the ash which is classified
as non-hazardous and is produced in much higher amounts could be disposed to a facility with
a lower grade liner than that required for the gypsum and ash/gypsum mixture. In addition,
disposing the FGD Gypsum its own mono-disposal facility would mean that, if required, the
material could be recovered and utilised in the future. Treatment of the FGD Gypsum with
lime or the use of excess lime in the gas cleaning process to reduce the leachability of the

fluoride should be considered. The amount of excess lime, CaO or Ca(OH),, required would
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be about 2.5% by mass.

The actual choice of liners for the ash dam, a FGD gypsum mono-disposal site or a site that
takes the mixed waste will depend on a number of other factors not considered in this report,
e.g. the climatic water balance at the site and the presence of any groundwater that has to be

protected.

When considering the environmental risks posed by most utilisation options, the analytical
data presented in this report can be used to determine, at least initially, if it meets that
standards required, e.g. in the manufacture of the various grades of cement from cement
clinker; in the manufacture of bison board and as agricultural soil ameliorant. For agricultural
use, the Waste Water Sludge Guidelines, which are based on the load of heavy metals and
other potential pollutants that can be added to an agricultural soil, can be used to give an idea
of the possible environmental impact of the gypsum. A brief comparison of the results
obtained for the current sample of FGD Gypsum with the guidelines suggests that this option
is worth pursuing further, although a separate in-depth study would have to be done.

All the above results are based on an FGD Gypsum sample from a similar plant overseas and
by using ash from Kendal Power Station. While these samples can provide guidance on the
classification of the waste materials and the type of waste management facilities required, as
soon as samples produced at the new Kusile Power Station become available, this study must

be repeated.
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Appendix 1: Draft MSDS for the FGD Gypsum
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LOGO Material Safety Data Sheet

Synthetic Gypsum

COMPANY DETAILS

Name:

Address: Emergency: +27
Tel: +27
Fax: +27
E-mail:

SECTION 1 -PRODUCT AND COMPANY IDENTIFICATION

Trade name: Synthetic Gypsum CAS Number: 7778-189

Chemical Family:  Alkaline Earth Sulphate NOISH Number:  Not available

Chemical Name: Calcium Sulphate Dihydrate Hazchem Code: Not available
CaS0,2H,0

Synonyms: Gypsum, FGD Gypsum UN Number: Not regulated

SECTION 2 - COMPOSITION AND INFORMATION ON INGREDIENTS

Chemical Name CAS No. Percent Hazardous'
Calcium Sulphate Dihydrate 7778-18-9 80 to 90% Not Hazardous
Water (unbound) 7732-18-5 10 to 20% Not Hazardous
Magnesium Oxide 1309-48-4 0.20 t0 0.5% Not Hazardous
Phosphorus Oxide 1314-56-3 0.80 to 1.20% Low Hazard
Silicon Dioxide, Crystalline’ 14808-60-7 0.5 to 1.5% High hazard
Aluminium Oxide, Al;O, 1344-28-1 0.3 to 0.6% Not Hazardous

1. Classification based on the South African Minimum Requirements, 2™ edition, 1998. Under acid leach
conditions the product could leach environmentally significant concentrations of F and some heavy metals;

2. Contains a number of trace elements (<0.1%), e.g. Cl, F, Fe, K and Pb.

3. Contains silicon dioxide that has been assumed to be possibly crystalline.

SECTION 3 — HAZARDS IDENTIFICATION

Main hazard: Dust may cause irritation to the eyes, nose, throat and upper respiratory tract,
Flammability: Not Flammable
Chemical hazard: None
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Biological hazard:
Reproduction hazard:

Eye Effects:

Health Effects — skin
Health Effects — ingestion
Health Effects — inhalation

Carcinogenicity

Mutagenicity

Neurotoxicity

None known.

None known.

Exposure to dust can produce eye irritation

No adverse effects expected.

May be toxic if ingested due to release of iron and trace heavy metals

Repeated inhalation can produce respiratory irritation or lung damage.

May contain low amounts of crystalline silica: prolonged and repeated exposure to
airborne free respirable crystalline silica can result in lung disease (i.e., silicosis) and/or
lung cancer

None known.

None known.

SECTION 4 - FIRST AID MEASURES

Product in Eye:

Product on Skin:

Product Ingested:

Product Inhaled:

Check and remove any contact lenses. Flush thoroughly with plenty of water for at
least 15 minutes. Obtain medical attention.

Wash skin with a mild soap and water. Remove and wash contaminated clothing and
footwear. Obtain medical attention, if irritation develops.

Give water to drink if ingested. Never give anything by mouth to an unconscious
person. Obtain medical attention.

Remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult,
give oxygen. Obtain medical attention.

SECTION 5 — FIRE FIGHTING MEASURES

Fire:
Explosion:
Extinguishing Media:

Decomposition Products;

Protective Clothing:

The product is not a fire hazard.
No information found.
Use water or the appropriate means to extinguish a surrounding fire

Above 1450° C calcium sulphate decornposes to calcium oxide (Ca0) and sulphur dioxide
(502),

In the event of any fire, wear full protective clothing and an approved self-contained
breathing apparatus.

SECTION 6 - ACCIDENTAL RELEASE MEASURES

Personal Precautions:

Keep unnecessary and unprotected persons away from the area of the spill. Wear
protective clothing as detailed in section 8.
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Environmental Precautions: As far as possible, prevent the material entering a watercourse or storm water channel.

Small and Large Spills; Carefully collect spilt material and place in suitable container, e.g. skip or drum, for
reclamation or disposal. Any water that may be contaminated should preferably be
discharged to sewer with permission of the Municipal Authority.

SECTION 7 - HANDLING AND STORAGE

Handling/Storage Avoid dust contact with eyes. Wear the appropriate eye protection against dust (See
Section 8). Minimise dust generation and accumulation. Avoid breathing dust. Wear
the appropriate respiratory protection against dust in poorly ventilated areas and if TLV
is exceeded (see Sections 2 and 8). Use good safety and industrial hygiene practices.

SECTION 8 — EXPOSURE CONTROLS AND PERSONAL PROTECTION

Occupational Exposure Limits: ~ The South African Occupational limits are presented in the table below.

Chemical Name TWA OEL-RL mg/m?

Total Inhalable Respirable
Gypsum 10 3
Silica, Crystalline 0.4

Engineering Control Measures:  Provide ventilation sufficient to control airborne dust levels. If user operations
generate airborne dust, use ventilation to keep dust concentrations below
permissible exposure limits. Where general ventilation is inadequate use
process enclosures, local exhaust ventilation, or other engineering controls to
decrease dust levels below the permissible exposure limits.

Personal Protection — Respiratory: Use dust masks in accordance with SANS 1455/EN and Government Gazette
1200. If exposure limit exceeded, a full-face piece respirator must be worn.

Personal protection — Eye: Use chemical safety goggles and/or full-face shield, where dusting is possible,
Maintain eye wash fountain and quick drench facilities in work area.

Personal Protection — Skin: Impervious clothing should be worn, including boots, gloves, lab coat, apron, or
overalls, as appropriate to avoid skin contact.

SECTION 9 — PHYSICAL AND CHEMICAL PROPERTIES

Appearance: White to Off-white Powder
Odour: None

pH 10% solution: Between 7 and 8

Specific Gravity: ~2.32

Boiling Point: Not known

Melting Point: Not known

Flash Point: Not applicable
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Flammability:
Oxidising Properties:
Vapour Pressure:

Solubility in Water:

Not flammable
Not applicable
Not applicable

Low

SECTION 10 — STABILITY AND REACTIVITY

Stability:
Conditions to Avoid;

Incompatible Chemicals:

Stable under normal conditions
Incompatible Chemicals

Diazomethane, aluminium, phosphorus

Hazardous Decomposition Products: Burning may produce sulphur dioxides

SECTION 11 - TOXICOLOGICAL INFORMATION

Acute Toxicity:

Skin and Eye Contact:

Chronic Toxicity:
Carcinogenicity:
Mutagenicity:

Reproductive Hazards:

No acute toxicological data available. Expected to be of very low toxicity to humans
and animals

No data available

Not carcinogenic

No data available

No data available

SECTION 12 - ECOLOGICAL INFORMATION

Aquatic Toxicity:  Expected to be of low toxicity to aquatic life forms, except under acid conditions, when F and
some heavy metals may leach.

Ingredient

LCsy, mg/l Species Duration Hazard Rating

Calcium Fluoride

1000 Trout 96hrs Moderate

Aquatic Toxicity:
Degradability:
Bioaccurnulation:
Mobility:

Environmental Fate — Air:

Expected to be of low toxicity.

Will not degrade.

Will not bioaccumulate.

Not mobile except F may be mobilised under acid conditions,

Dust may be a nuisance factor
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SECTION 13 — DISPOSAL CONSIDERATIONS

Disposal Methods:

Waste Classification:

The product classifies as a moderate hazard due to the leaching F using standard
acid leach procedures according to the Department of Water Affairs and
Forestry’s Minimum Requirements. Dispose to a permitted hazardous waste
landfill or delist in terms of the requirements and dispose to a permitted GB”
Landfill.

Normally classifies as a moderate hazardous waste, when subjected to the
leaching procedures required by the Department of Water Affairs and Forestry’s
Minimum Requirements but reasonable amounts can be delisted for disposal to

a GB” Landfill.
UN Number: Not regulated
IMDG - Class: Not regulated
SANS 10228; Not regulated

SECTION 15 - REGULATORY INFORMATION

UN Number: Not regulated
Substance Identity Number: Not applicable
IMDG — Class: Not regulated
IMDG Packaging Group: Not regulated
Risk/Safety Phrases:

Harmful if swallowed or inhaled
Do not get in eyes, skin or clothing
Do not breathe dust

Use only with adequate ventilation
Wash thoroughly after handling
Keep out of reach of children

SECTION 16 - OTHER INFORMATION

Other Special Considerations:

History:
Date of Issue:

Date of Previous Issue:

Validated by:

Notice to Reader:

None identified

18" November 2008

None

The information and recommendations presented in this data sheet are to the best of our knowledge and belief
accurate and reliable, but do not constitute a warranty. None of our representatives or agents are authorised to
give any guarantee or warranty or make any representation in addition or contrary to the above, and we do not
accept liability for claims of any kind for any loss, including, without limitation, consequential loss, injury or
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datnage arising from the use of the information or recommendations, or of the products, which are the subject
matter hereof. The products are sold subject to our standard conditions of sale and tender, copies of which are
available on request.
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P.O. Box 82124,

: Ref.No. : 08/12583L
Southdale, 2135, ‘

South Africa.

tax (o1 anesms M and L Laboratory Services (Pty) Ltd 2

Registration Number 1974/001476/07  Vat Number 4780103505 Issued  : Johannesburg

Date : 2008.11.12

Consulting Industrial Chemists, Analysts & Samplers

CONFIDENTIAL
Page : 1of13
COMPANY NAME ¢ EN-CHEM CONSULTANTS CC
ADDRESS ’ PO BOX 2856, CRESTA, 2118
SUBJECT : ANALYSIS OF 3 SAMPLES OF GYPSUM AND ASH
MARKED : KUSILE and as below
INSTRUCTED BY : D.A. Baldwin
PROJECT NO. 2 P962/2008
RECEIVED ON : 2008.09.23
LAB NO(S) : E50788,E50789,E51657
DATE ANALYSED i 2008/10/19
Analysis on an as received basis: KUSILE GYPSUM (S1)
% Moisture, loss on dry @ 105°C 16.6
Analysis on a 5% TCLP extract of the sample as received: Reference EPA 1311
KUSILE GYPSUM
DETERMINANTS KUSILE ASH (52) (S1) COMPOSITE(S3)
pH Value on a 10% extract (@ 25°C 10.8 7.2 10.4
pH Value @ 25°C (of leach Solution) 4.2 5.1 52
Chloride, Cl 3.1 5.2 11.3
Fluoride, F 0.8 7.5 0.6
Mercury, Hg <0.001 <0.001 <0.001
Sulfate, SO, 60 2387 2038
Sulfide Sulfur, S <0.2 <0.2 <0.2
Sulfate and Sulfide Sulfur as § . 20 797 680
Hexavalent Chromium Cr® <0.01 <0.01 <0.01

The results are expressed in mg/f where applicable
A list of Test Methods is appended.

NOTE 1: Sample marked Kusile Ash was extracted using TCLP solution 2

NOTE 2: Samples marked Kusile Gypsum and S3 were extracted using TCLP solution no. 1
NOTE 3: S3 was prepared on a 1:6 composite of $1:52.

()M

Mahmowd Patel Aulthorinnd Siannturo
A et CFE AR TISHAL MANHACTR

Resulls reporied relate only to lems tested

Termns and Conditions apply to Electronic Certificates / Reports (see attached file)



P.O. Box 82124,

South Africa.

Ref.No. : 08/12583L
Southdale, 2135, >
it Registration Number 1974/001476/07  Vat Number 4780103505 Issued  : Johannesburg
. it H t
FAX (011) 496.2239 M and L Laboratory Services (Pty) Ltd S . —
Consulting Industrial Chemists, Analysts & Samplers . e
CONFIDENTIAL
Page : 20f13
COMPANY NAME : EN-CHEM CONSULTANTS CC
ADDRESS ] PO BOX 2856, CRESTA, 2118
SUBJECT : ANALYSIS OF 3 SAMPLES OF GYPSUM AND ASH
MARKED s KUSILE,and as below
INSTRUCTED BY s D.A. Baldwin
PROJECT NO. : P962/2008
RECEIVED ON - 2008.09.23
LAB NO(S) : ES0788,E50789,E51657
DATE ANALYSED : 2008/10/19
Analysis on a 5% Acid Rain extraction of the samples as received:
KUSILE KUSILE
SAMPLE MARKS ASH(S2) GYPSUM(S1) COMPOSITE(S3)
pH Value @ 22°C 8.8 73 11.6
Chloride,Cl 5.1 4.4 2.0
Fluoride,F 0.6 6.2 21
Mercury, Hg <0.001 <0.001 <0.001
Sulfate,SO4 41 1703 1622
Sulfide Sulfur, S <0.2 <0.2 <0.2
Sulfate and Sulfide Sulfur as S 13.7 568 541
Hexavalent chromium, Cr® <0.01 <0.01 <0.01

The results are expressed in mg/{ where applicable
A list of Test Methods is appended.



P.O. Box 82124,
Southdale, 2135
South Africa.

TEL. (011) 494-2228
FAX (011) 496-2239

Registration Number 1974/001476/07

M and L Laboratory Services (Pty) Ltd

COMPANY NAME
ADDRESS

SUBJECT
MARKED

INSTRUCTED BY
PROJECT NO.
RECEIVED ON
LAB NO(S)

DATE ANALYSED

Consulting Industrial Chemists, Analysts & Samplers

CONFIDENTIAL

EN-CHEM CONSULTANTS CC
PO BOX 2856, CRESTA, 2118

ANALYSIS OF 3 SAMPLES OF GYPSUM AND ASH

KUSILE,and as below
D.A. Baldwin
P962/2008

2008.09.23
E50788,E50789,E51657
2008/10/19

Analvsis on a 5 % TCLP extract of the samples as received:

Sample marks
Arsenic, As

Selenium, Se
Titanium, Ti
Aluminium, Al
Nickel, Ni
Manganese, Mn
Iron, Fe
Vanadium, V
Zinc, Zn
Antimony, Sb
Lead, Pb
Cobalt, Co
Copper, Cu
Total Chromium, Cr
Silicon, Si

Tin, Sn
Zirconium, Zr
Bismuth, Bi
Thallium, Tl
Beryllium, Be
Cadmium, Cd
Strontium, Sr
Boron, B
Phosphorus, P
Uranium, U
Molybdenum, Mo
Barium, Ba
Sodium, Na
Potassium, K
Magnesium, Mg
Calcium, Ca
Silver, Ag
Thorium, Th

- The results are expressed in mg/l
- Method: Quantitative ICP scan (A.P.H.A 3120 B)

s2
0.06
0.06
<0.001
1.9
0.11
0.79
0.05
0.08
<0.005
<0.01
0.73
0.04
0.02
0.05
78
<0.02
<0.001
<0.005
<0.009
<0.002
0.002
4.5
1.7
6.0
<0.004
0.03
0.83
2.0
0.96
76
457
<0.004
0.005

Vat Number 4780103505

S1
<0.02
0.12
<(.001
2.5
0.007
0.04
0.15
0.002
0.06
<0.01
<0.01
0.25
0.02
<{0.003
4.3
<(.02
0.001
<0.005
<0.009
<0.002
<0.001
0.47
0.09
1.1
<0.004
0.007
0.07
6.5
0.61
33
928
0.01
0.01

Ref.No.

Issued
at
Date

Page

: 08/12583L
: Johannesburg
2008.11.12

: 30f13

83

0.13
<0.03
0.02
0.39
0.03
0.57
<0.001
0.50
0.10
<0.01
23
0.18
0.06
0.08
55
<0.02
0.002
<(.005
<0.009
<0.002
<0.001
2.7
1.9
12.7
<0.004
0.05
0.24
<0.02
1.6
62
1010
<0.004
0.03



P.O. Box 82124,
Southdale, 2135,

South Africa. Registration Number 1974/001476/07

Vat Number 4780103505

tax (o) are s M and L Laboratory Services (Pty) Ltd

Consulting Industrial Chemists, Analysts & Samplers

COMPANY NAME
ADDRESS

SUBJECT
MARKED

INSTRUCTED BY
PROJECT NO.
RECEIVED ON
LAB NO(S)

DATE ANALYSED

CONFIDENTIAL

EN-CHEM CONSULTANTS CC
PO BOX 2856, CRESTA, 2118

ANALYSIS OF 3 SAMPLES OF GYPSUM AND ASH

KUSILE,and as below
D.A. Baldwin
P962/2008

2008.09.23
E50788,E50789,E51657
2008/10/19

Analvsis on a 5% Acid Rain Extraction of the samples as received

Sample marks
Arsenic, As

Selenium, Se
Titanium, Ti
Aluminium, Al
Nickel, Ni
Manganese, Mn
Iron, Fe
Vanadium, V
Zinc, Zn
Antimony, Sbh
Lead, Pb
Cobalt, Co
Copper, Cu
Total Chromium, Cr
Silicon, Si

Tin, Sn
Zirconium, Zr
Bismuth, Bi
Thallium, Tl
Beryllium, Be
Cadmium, Cd
Strontium, Sr
Boron, B
Phosphorus, P
Uranium, U
Molybdenum, Mo
Barium, Ba
Sodium, Na
Potassium, K
Magnesium, Mg
Calcium, Ca
Silver, Ag
Thorium, Th

- The results are expressed in mg/l

S2
<0.02
<0.03

<0.001
0.28
0.02
0.01
0.03
0.13
<0.005
<0.01
0.08
0.05
<0.002
0.08
12.7
<0.02
<0.001
<0.005
<0.009
<0.002
0.003
1.2
0.74
0.92
<0.004
0.02
0.11
2.5
1.5
19.0
128
<0.004
0.002

- Method: Quantitative ICP scan (A.P.H.A 3120 B)

S1
<0.02
0.06
<0.001
0.45
<0.003
0.009
0.05
0.003
<0.005
<0.01
<0.01
0.08
<0.002
0.003
0.32
<0.02

0.001
<0.005

<0.009

<0.002
<0.001
0.47
0.11
0.23
<0.004
0.004
0.08
0.77
0.20
1.6
631
<0.004
0.004

Ref.No.

Issued
t
Date

=

Page
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S3
<0.02
<0.03

<0.001
0.25
0.05
0.03
0.68
0.06
<0.005
<0.01
<0.01
0.18
<0.002
0.05
10.3
<0.02
0.001
<0.005
<0.009
<0.002
0.002
1.7
0.35
0.70
<0.004
0.03
0.30
1.1
0.71
0.14

517
0.003

<0.002
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Consulting Industrial Chemists, Analysts & Samplers Date : 2008.11.12
CONFIDENTIAL

Page : 50f13

COMPANY NAME : EN-CHEM CONSULTANTS CC

ADDRESS i PO BOX 2856, CRESTA, 2118

SUBJECT : ANALYSIS OF 1 SAMPLE OF WASTE

MARKED - KUSILE,and as below

INSTRUCTED BY : D.A. Baldwin

PROJECT NO. : P962/2008

RECEIVED ON 2 2008.09.23

LAB NO(S) 4 E50789

DATE ANALYSED ‘ 2008/11/07

Analysis on dry basis (Total Digestion):

Determinants Results
Sample marks Kusile Gypsum (S1
Arsenic, As <2
Selenium, Se 22
Nickel, Ni 6.8
Vanadium, V 5.0
Zinc, Zn <0.5
Antimony, Sb <1
Lead, Pb 923
Cobalt, Co 8.2
Copper, Cu 2.8
Total Chromium, Cr 7.8
Tin, Sn <2
Zirconium, Zr 33
Bismuth, Bi 9.2
Thallium, TI <0.9
Beryllium, Be 36
Cadmium, Cd <0.1
Strontium, Sr . 128
Uranium, U <0.4
Molybdenum, Mo 0.79
Barium, Ba 17
Potassium, K 899
Silver, Ag 1.2
Thorium, Th 1.1

- The results are expressed in mg/kg unless otherwise stated.
- Method: Quantitative ICP scan (A.P.H.A 3120 B)
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CONFIDENTIAL
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COMPANY NAME : EN-CHEM CONSULTANTS CC
ADDRESS : PO BOX 2856, CRESTA, 2118
SUBJECT :  ANALYSIS OF 1 SAMPLE OF WASTE
MARKED : KUSILE, and as below

INSTRUCTED BY :  D.A. Baldwin

PROJECT NO. : P962/2008

RECEIVED ON :  2008.09.23

LAB NO(S) :  E50789

DATE ANALYSED : 2008/10/28

Analysis on drv basis (Total Digestion):

KUSILE
SAMPLE MARKS GYPSUM(S1)
Chloride,Cl 210
Fluoride,F 355
Mercury, Hg <1
Sulfate,SO4 60.5%
Hexavalent chromium, Cr® <1

The resuits are expressed in mg/kg unless otherwise stated.
A list of Test Methods is appended.
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Consulting Industrial Chemists, Analysts & Samplers Date : 2008.11.12
CONFIDENTIAL
Page : 7of13
COMPANY NAME § EN-CHEM CONSULTANTS CC
ADDRESS : PO BOX 2856, CRESTA, 2118
SUBJECT : ANALYSIS OF 1 SAMPLE OF WASTE
MARKED : KUSILEGypsum S1 and as below
INSTRUCTED BY : D.A. Baldwin
PROJECT NO. - P962/2008
RECEIVED ON H 2008.09.23
LAB NO(S) 8 E50789
DATE ANALYSED ; 2008/10/28
Analysis on as received basis:
Determinants Results
Y
Loss on ignition (1000°C) 14.1
Silicon as SiO, 1.0
Aluminium as Al,O; 0.2
Total Iron as Fe,0; 0.19
Titanium as TiO, <0.05
<0.05
Phosphorus as P,0s
36.3
Calcium as CaO
0.35
Magnesium as MgO
<0.05
Sodium as Na,O
0.07
Potassium as K;O
Manganese as MnQO <0.05

o

Mahmuood Patel Authoriced Slanoture
e L OFERATIONAL MAHAGER

Results reported relate only to tems lested

Terms and Conditions apply to Electronic Certificates / Reports (see attached file)
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SUBJECT
MARKED
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PROJECT NO.
RECEIVED ON
LAB NO(S)

DATE ANALYSED

CONFIDENTIAL

EN-CHEM CONSULTANTS CC
PO BOX 2856, CRESTA, 2118
ANALYSIS OF 1 SAMPLE OF SOIL

KUSILE,and as below
D.A. Baldwin
P962/2008

2008.09.23

E50789

2008/10/24

Vat Number 4780103505

Ref.No.
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Analysis on as received basis:

Test: VOC

Test Ref.: EPA 8260B & EPA 5035

DETERMINANTS

Benzene

Bromobenzene
Bromodichloromethane
Bromoform
n-Butylbenzene
sec-Butylbenzene
tert-Butylbenzene
Carbon Tetrachloride
Chlorobenzene
Chloroform
Dibromochloromethane
Dibromomethane
Ethylbenzene
Hexachlorobutadiene
Isopropylbenzene
Naphthalene
n-Propylbenzene
Styrene
Tetrachloroethene

Toluene

KUSILE GYPSUM

(81)
BDL
BDL
BDL
BDL
BDL
BDL
BDL
48
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
49
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DETERMINANTS

Trichloroethene

Xylenes
1,1-Dichloroethane
1,1-Dichloroethene
1,1-Dichloropropene
1,1,1-Trichloroethane
1,1,1,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1,2,2-Tetrachloroethane
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
Cis-1,2-Dichloroethene
Trans-1,2-Dichloroethene
1,2,3-Trichlorobenzene
1,2,3-Trichloropropane
1,2,4-Trichlorobenzene
1,2,4-Trimethylbenzene
1,3-Dichlorobenzene
1,3-Dichloropropane
Cis-1,3-Dichloropropene
Trans-1,3-Dichloropropene
1,3,5-Trimethylbenzene
1,4-Dichlorobenzene
2-Chlorotoluene
2,2-Dichloropropane
4-Chlorotoluene

4-Isopropyltoluene

CONFIDENTIAL

KUSILE GYPSUM

(8D

BDL
10
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
6
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

VOC-GC/MS Following Purge & Trap Technique

1.
2.

All results reported in (ng/kg).
BDL — Below Detection Limit (Spg/kg).

3. No Field Blank supplied by Client.

Ref.No. 08/12583L
Issued  : Johannesburg
at

Date ¢ 2008.11.12

Page : 90f13
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Analysis on as received basis:
Test: SVOC

Test Ref.: EPA 8270C & EPA 3550B

DETERMINANTS

Acenaphthene
Acenaphthylene
Anthracene

Azobenzene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Bis-(2-chloroethoxy) methane
Bis-(2-chloroethyl) ether
Bis-(2-chloroisopropyl) ether
Butyl benzyl phthalate
Carbazole

Chrysene

Di-n-butyl phthalate
Dibenzofuran

Diethyl phthalate
Dimethyl phthalate
Fluoranthene

Fluorene
Hexachlorobenzene
Hexachlorobutadiene

KUSILE GYPSUM

1)
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
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DETERMINANTS:

Hexachlorocyclopentadiene
Hexachloroethane
Isophorone
N-nitrosodi-n-propylamine
N-nitrosodimethylamine
Naphthalene

Nitrobenzene
Phenanthrene

Phenol

Pyrene
1,2-Dichlorobenzene
1,2.4-Trichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
2-Nitrophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2.4-Dinitrotoluene
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,6-Dinitrotoluene
3-Nitroaniline
4-Bromophenylphenyl ether
4-Chloro-3-methylphenol
4-Chloroaniline
4-Chlorophenylphenyl ether
4-Methylphenol
4-Nitroaniline

CONFIDENTIAL

KUSILE GYPSUM

(s1)
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

SVOC - GC/MS Following Solvent Extraction Technique.

e  All Results Reported in (ng/kg).
BDL — Below Detection Limit (50ug/kg).
e  No field blank supplied by client.

Ref.No.

Issued
at
Date

Page

08/12583L

: Johannesburg
2008.11.12

: 110f13
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DETERMINANT METHOD METHOD REFERENCES
pH Value Electrometric W044-08-W (A.P.H.A. 4500-H' B)
Conductivity Potentiometric W044-04-0 (A.P.H.A. 2510 B)
Total Dissolved Solids Gravimetric W044-03-W (A.P.H.A. 2540 C)
Total Solids and Loss On Ignition Gravimetrie A.P.H.A. 2540 BE
Total Alkalinity Titrimetric Auto Analyser or A.P.H.A. 2320 B
Calcium Atomic Absorption Spectrophotometry | W044-15-W (A.P.H.A. 3111 B)
Magnesium Atomic Absorption Spectrophotometry | W044-01-W (A.P.H.A. 3111 B)
Potassium Atomic Absorption Spectrophotometry | W044-01-W (A.P.H.A. 3111 B)
Sodium Atomic Absorption Spectrophotometry | A.P.H.A.3111 B
Colour Hazen Units Lovibond Comparator B.D.H. Nessleriser Method
Turbidity N.T.U. Comparator A.P.H.A. 2130 B
QOdour Physieal Testing A.P.H.A. 2150 B
Carbonate Hardness By Calculation A.P.H.A. 2340 A
Chloride Titrimetric or Mercuric Nitrate Auto Analyser or A.P.H.A, 4500-C1 C
Titration
Sulfate Gravimetric A.P.H.A. 4500-S0O, C
Sulfate Turbimetric A.P.H.A. 4500-SO, E
Sulfite, Titrimetric A.P.H.A. 4500-8S0; B
Settle-able Solids Volumetric Measurement A.P.H.A. 2540-F
Nitrate Colorimetric EPA 352.1
Nitrate Nitrate Electrode Auto Analyser (A.P.H.A. 4500-NO, D)
Nitrite Colorimetric A.P.H.A. 4500-NO, B
Fluoride Ton Selective Electrode A.P.H.A. 4500-F C
Mercury Cold Vapour Generation A.A.S. A.P.H.A.3112B
Hexavalent Chromium Colorimetric — Diphenyl Carbazide A.P.H.A. 3500-Cr D
Total Cyanide Titrimetric following distillation A.P.H.A. 4500-CN CD

Phenolic Compounds as Phenol

Colorimetric following distillation

A.P.H.A. 5530 BC

Biochemical Oxygen Demand

Titrimetric

A.P.H.A. 5210 B

Chemical Oxygen Demand Titrimetric A.P.H.A. 5220 C

Tatal Suspended Solids Gravimetric A.P.H.A. 2540 D

Soap, Oil & Grease Gravimetric S.A.B.S. 1051

Sulfide Sulfur Lead Acetate Method S.A.B.S. 1056

Sulfide Sulfur Titrimetric A.P.H.A. 4500-§° F
Free & Saline Ammonia Titrimetric following distillation A.P.H.A. 4500-NH;BC
Kjeldahl Nitrogen Titrimetric following distillation A.P.H.A. 4500-Norg B
Acidity/ P Alkalinity Titrimetric Auto Analyser or A.P.H.A. 2310/2320 B
Dissolved Oxygen Titrimetric A.P.H.A. 4500-0 C
Oxygen Absorbed (Permanganate Value) Titrimetric S.A.B.S. 220
Residual/Free Chlorine Colorimetric A.P.H.A. 4500-C1G
Bromide Ion Chromatograph APH.A. 4110 C
Calcium Carbonate Saturated pH Potentiometric P.C.I. 9.28

Free Carbon Dioxide Nomographie A.P.H.A. 4500-CO, B
Free Carbon Dioxide Titrimetric A.P.H.A. 4500-CO, C

Arsenic, Selenium, Titanium, Aluminium,

Nickel, Manganese, Iron, Vanadium, Zinc,

Antimony, Lead, Cobalt, Copper, Total

Chromium, Silicon, Tin, Zirconium, Bismuth,

Thallium, Beryllium, Cadmium, Boron,
Phosphorus, Phosphorus as Phosphate,

Uranium, Molybdenum, Barium, Silver,
Thorium, Lithium, (also Ca, Mg, Na, K)

ICP Quantitative Scan

AP.H.A.3120 B
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M&L Laboratory Services is an SANAS accredited testing laboratory. The Laboratory Accreditation Number
is TO040. The Laboratory complies with ISO/IEC 17025:2005.

The following test schedule outlines only the test methods and/or techniques accredited.
Uncertainties of Measurement for these accredited test methods are available upon request:

Materials/Products Tested

Types of Tests/Properties Measured, Range

Standard Specifications, Equipment/

of Measurement Techniques Used
| CHEMICAL:
Waler Total dissolved solids W044-03-w
pH W044-05-W
Electrical conductivity W044-04-0
Calcium by AAS W044-15-W
Magnesium by AAS W044-01-W
Potassium by AAS W044-02-W

Pharmaceutical and
Veterinary Producls

TECHNIQUE — HPLC
Determination of Perindopril and degradation
products.

PF.T.CTR.A02.R44.09490.01

Determination of Abamectin, Amitraz and
Cypermethrim in Veterinary products,

HP040-54-W and HP0D40-55-W

MICROBIOLOGY:

Water

Escherichia coli per 100 ml

SANS 5221:2006, Edition 4.2/ 1ISO 7218: 1996 (E)

Faecal coliform bacteria per 100 ml

SANS 5221:2006, Edition 4.2/ 1SO 7218: 1996 (E)

Total coliform bacteria per 100 ml

SANS 5221:2006, Edilion 4.2/ 1ISO 7218: 1996 (E)

Standard (Heterotrophic) Plate Count cfu/ml

SANS 5221:2006, Edition 4.2/ 1SO 7218: 1996 (E)

Pre-prepared foods
Pharmaceuticals

Escherichia coli per gram
Total coliform bacteria per gram

SABS 758:1975
SABS ISO 4832:1991 (E)

Soils Standard (Helerotrophic) Plate Count cfu/gram | SABS 1SO 4833:1991 (E)
ENVIRONMENTAL:

Water GC for BTEX EPA 502.2

Solids GC for BTEX EPA 80158

Water GC for DRO EPA 8015B

Solids GC for DRO EPA 8015B

Solids GC for GRO EPA 8015B
OCCUPATIONAL HYGIENE

Walter GC/MS for VOC EPA 82608

Solids EPA 82608

Please also refer to web site www.sanas.co.za for the full Certificate and Schedule of Accreditation.
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PANEL B CONSULTANTS JOINT VENTURE

APPENDIX 6

KUSILE CLIMATIC WATER BALANCE ASSESSMENT



PANEL B CONSULTANTS JOINT VENTURE

Kusile Project Climatic Water Balance

Annual precipitation data for the Kusile site is based on records from Station 0514618W on
the Wilge River. This station has a long history of data and was decided to be the most
representative of the site. The best available evaporation data is for evaporation station
B2E001. Although monthly data could not be obtained, half of the mean annual evaporation
was considered to be a conservative estimate of the wet season evaporation.

The climatic water balance is defined by:
B=R-E,

where B is the water balance (indicated by B+ when rainfall exceeds evaporation and B-
alternatively), R is the precipitation (in mm) and E is the evaporation (in mm). The
assessment of positive and negative water balance is based on the wet season of the five
years on record with the highest rainfall. If four of the worst five years yield B+, a water
surplus is indicated with certainty and leaching can be expected. If four of the worst five
years yield B-, a water deficit can be expected and leaching will only occur under extreme
circumstances.

The climatic water balance assessment for the Kusile site is presented in the table below:

YEAR WET SEASON TOTALS (NOVEMBER TO APRIL)
PRECIPITATION EVAPORATION WATER BALANCE
(mm) (mm) (mm)

1995 13787 875 +12912
1933 9972 875 +9097
1924 8452 875 +7577
1989 10184 875 +9309
1908 9728 875 +8853

The above results clearly indicate that a B+ water balance is the case for the Kusile site.
Leaching can be expected and waste disposal facilities should be designed accordingly.



Rainfall Station - 0514618W

Record 1905 -2003

Months
Year
Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Total Average
1905 323 850 1236 1232 862 930 140 0 0 0 0 117 5690 474.167
1906 1089 701 1728 2080 1400 234 660 0 0 0 0 210 8102 675.167
1907 828 1746 1015 1408 236 520 51 0 0 216 175 91 6286 523.833
1908 901 697 1247 3237 1609 2037 50 114 0 0 594 56 10542 878.500
1909 276 1129 2012 1267 608 590 0 0 231 0 0 142 6255 521.250
1910 1048 615 1158 1467 480 430 802 654 0 13 20 8 6695 557.917
1911 591 863 600 968 1169 641 912 25 0 0 0 0 5769 480.750
1912 247 602 1255 1398 726 791 592 0 0 0 234 5 5850 487.500
1913 883 470 543 838 1039 1062 332 211 0 0 185 58 5621 468.417
1915 614 1028 781 359 185 704 180 26 0 0 0 0 3877 323.083
1916 354 638 1110 677 1590 373 356 373 244 8 506 183 6412 534.333
1917 575 2186 1546 1917 1118 1758 0 0 0 74 920 51 10145 845.417
1918 482 1024 1287 1088 842 986 143 18 0 30 0 51 5951 495.917
1919 454 1558 1283 839 822 735 220 119 0 71 0 203 6304 525.333
1920 1872 711 1064 1019 1587 2445 223 146 0 0 0 259 9326 777.167
1921 744 1500 1089 652 1347 1318 0 412 360 0 834 208 8464 705.333
1922 675 1395 1442 2190 857 528 335 5 41 23 0 71 7562 630.167
1923 320 1261 984 792 816 1131 273 386 0 0 23 209 6195 516.250
1924 714 1569 1550 1029 1408 2222 674 909 203 3 10 808 11099 924.917
1925 318 1209 859 619 667 574 221 472 28 257 0 96 5320 443.333
1926 231 1416 604 1378 738 844 65 0 0 861 168 180 6485 540.417
1927 1580 463 682 1422 765 384 154 10 0 0 320 97 5877 489.750
1928 423 1686 885 869 826 1268 150 176 119 0 5 832 7239 603.250
1929 2060 1039 1763 1192 1492 840 288 56 0 287 165 8 9190 765.833
1930 161 328 597 858 507 714 538 0 10 717 0 0 4430 369.167
1931 463 988 739 2236 608 333 94 170 3 0 0 386 6020 501.667
1932 458 1340 795 803 787 569 242 5 53 0 0 198 5250 437.500
1933 50 2354 1653 2176 2331 757 701 279 64 379 156 813 11713 976.083
1934 455 1366 1529 763 927 1179 82 31 0 0 53 31 6416 534.667
1935 160 831 927 1405 1165 1478 460 1261 0 5 0 317 8009 667.417
1936 707 1919 905 1803 1700 260 245 51 0 5 0 173 7768 647.333
1937 807 270 1962 1794 575 295 1095 71 112 163 71 85 7300 608.333
1938 676 804 1744 1187 2300 1087 186 577 0 605 50 196 9412 784.333
1939 677 2130 1712 904 687 680 309 313 689 0 11 758 8870 739.167
1940 295 1645 1359 1088 883 1047 972 0 0 3 10 394 7696 641.333
1941 561 303 952 1470 625 935 361 417 163 0 175 229 6191 515.917
1942 1010 1364 1587 1013 811 600 1175 449 0 572 548 288 9417 784.750
1943 815 1158 1007 1539 2421 805 58 64 524 0 0 363 8754 729.500
1944 933 1428 653 1153 889 632 658 132 0 0 0 0 6478 539.833
1945 318 612 744 2201 2547 979 97 137 0 0 0 0 7635 636.250
1946 278 538 1351 790 848 1184 229 3 97 23 0 80 5421 451.750
1947 366 1482 1700 1714 188 891 249 180 0 0 0 203 6973 581.083
1948 985 1285 501 1815 51 165 447 195 30 0 0 183 5657 471.417
1949 652 1503 1253 844 596 337 955 84 33 18 0 90 6365 530.417
1950 200 703 1177 860 986 458 767 665 15 20 259 28 6138 511.500
1951 1093 66 1494 615 1267 290 109 64 36 178 5 0 5217 434.750
1952 235 1253 859 780 1065 1010 376 72 0 0 6 21 5677 473.083
1953 259 1989 911 1217 1111 779 376 90 0 0 8 94 6834 569.500
1954 302 1192 453 1844 1710 867 645 125 135 0 10 0 7283 606.917
1955 672 843 1921 925 1473 983 3 1052 124 65 0 731 8792 732.667
1956 1355 892 1460 722 1053 1141 330 249 419 635 229 691 9176 764.667
1957 679 440 243 1566 630 535 1126 115 0 0 0 685 6019 501.583
1958 1076 1024 1510 1293 631 375 419 135 5 90 0 40 6598 549.833
1959 140 1588 1344 690 406 874 750 167 55 25 260 87 6386 532.167
1960 528 1247 1177 595 619 893 890 293 96 80 0 160 6578 548.167
1961 642 710 465 600 1590 558 515 0 25 0 45 100 5250 437.500
1962 541 1719 795 1372 153 445 797 158 915 177 0 0 7072 589.333
1963 380 950 840 1875 365 332 360 110 51 0 60 80 5403 450.250
1964 2145 260 1880 904 290 36 368 240 0 50 10 0 6183 515.250
1965 80 861 513 575 635 116 117 100 230 0 9 40 3276 273.000
1966 950 1032 929 2167 1720 752 1947 195 0 5 265 12 9974 831.167
1967 868 1277 1204 1051 579 947 634 279 1 100 97 3 7040 586.667
1968 450 1069 994 813 1051 1743 421 650 0 7 25 117 7340 611.667
1969 1381 1210 1738 400 912 523 350 112 10 10 160 98 6904 575.333
1970 1400 1498 1046 1900 331 498 913 170 13 0 0 356 8125 677.083
1971 386 1490 1421 1737 526 1404 280 75 7 0 67 203 7596 633.000
1972 583 837 854 1318 469 1025 640 0 0 0 31 460 6217 518.083
1973 731 598 1845 1516 247 18 604 60 31 135 5 140 5930 494.167
1974 155 820 893 3311 1630 411 1022 140 95 1 0 5 8483 706.917
1975 346 2054 1162 1467 1253 1153 365 280 0 0 0 78 8158 679.833
1976 1095 970 895 1265 60 820 392 55 0 0 22 305 5879 489.917
1977 481 620 732 3526 976 1103 333 18 0 4 152 217 8162 680.167
1978 676 310 371 660 262 380 387 67 0 107 143 78 3441 286.750
1979 1105 1483 543 1780 1987 781 113 20 0 0 0 430 8242 686.833
1980 193 2053 738 1473 873 994 365 0 135 0 125 230 7179 598.250
1981 475 672 642 1375 456 900 45 0 6 345 0 85 5001 416.750
1982 846 312 972 1037 462 691 182 170 180 115 380 80 5427 452.250
1983 852 2046 1125 665 585 910 68 6 197 150 90 0 6694 557.833
1984 1073 722 693 886 1376 1038 5 168 0 5 150 353 6469 539.083
1985 805 286 1213 1068 581 644 275 0 115 0 15 5 5007 417.250
1986 927 1049 1602 978 166 2500 80 0 0 0 250 997 8549 712.417
1987 406 1826 1587 995 683 914 195 0 140 34 88 401 7269 605.750
1988 1082 403 1243 599 2002 582 546 15 808 0 119 20 7419 618.250
1989 495 2487 1944 760 1776 1529 1688 109 0 55 20 90 10953 912.750
1990 511 728 1612 1273 1750 2346 35 90 209 0 0 73 8627 718.917
1991 688 473 1710 1232 911 172 226 0 22 0 175 0 5609 467.417
1992 1257 1290 1618 759 1648 1261 330 66 0 0 31 601 8861 738.417
1993 2222 1359 1362 1274 1848 608 91 0 0 0 0 243 9007 750.583
1994 710 1508 1335 1045 148 2113 955 194 0 0 90 245 8343 695.250
1995 924 2038 2573 3150 4058 1017 951 132 0 10 55 0 14908 1242.333
1996 1006 397 496 1005 73 2418 355 885 0 56 36 213 6940 578.333
1997 727 1280 547 1099 442 640 3 0 0 0 0 374 5112 426.000
1998 586 2200 1366 472 270 553 387 318 85 0 0 48 6285 523.750
1999 582 1017 1365 1926 1815 1326 789 328 70 16 0 211 9445 787.083
2000 1219 648 1108 335 534 136 132 429 102 0 0 126 4769 397.417
2001 1311 1631 920 304 663 240 496 316 177 0 269 197 6524 543.667
2002 918 282 1530 1146 727 835 175 0 50 0 30 0 5693 474.417
2003 517 261 1405 1122 2215 2780 375 70 82 255 0 0 9082 756.833
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WATER MASS BALANCE



USER:  WEI04450

RAVO WMB 10.20.2008.xIs]PFD W FGD PURGE TMT

Mass

Mass

M:\Projects\146838 Project

8/31/10 14:20:27

FILE:

DATE:

RAINFALL EVAPORATION v 1 822 p|  MINE POTABLE
399 ' ' WATER USES
] |
' FILTERED POTABLE P [ ,
| POTABLE WATER '
| WATER HEAD 375 SANITARY SEWER EFFLUENT '
i TANKS TANK s POWER PLANT s SANITARY SEWAGE !
RAW WATER : (FWT 384) p{ POTABLE WATER | TREATMENT PLANT 1
RESERVOR ! 2X300CUM USES TO CONDENSATE ~ TO OTHER USES > !
! POLISHERS (SEE NOTE 4) TOP FURNACE WALL SOOT BLOWING 276 NON-RECOVERABLE )
' 4 2922 1197 308 LOSSES '
! NORM 0 FiRE T T OTHER LOSSES 3681 !
- _: 11486 11486 /\ WATER USES 383 421 REGEN WATER NORM 0 :
! ULTRAFILTRATION 223903 '
' PRETREATMENT 38 7016 !
! SYSTEM FIRE v CYCLE |
: 15711 68 WATER 68 7181 PRIMARY DEMIN: /\ v MAKEUP STEAM 223903 308 REGEN WATER !
| » TANKS > P ERALISATION POLISHED DEMINERAL- o conpensaTE CONDENSATE  (@——=——— FROM DEMIN !
' 17116 FLOOR PLANT DEMINERAL- POLISHING DEMIN- ISED WATER > POLISHERS WATER STORAGE ,
! TANKS v 4225 WASHING (PACKED BED) 7029 R FeeD ERALISATION STORAGE 6287 CYCLE TANK '
| RWT) PLANT TANKS 308 '
' 2X 2000 CUM Reject / \ EVAPORATION & TANKS (OWST) CYCLE LIQUID LOSSES !
i FILTERED (PDFT) .
H 1405 PROCESS 7181 7181 DRIFT 3X375CUM f 3X 5000 CUM WV 2330 REGENERATION !
! WATER 535 WASTE )
| 17116 FROM RECOVERED TANKS s o T 6350 T 51 PROCESS DRAINS < 154 154 '
. WATER FILTER 2956 ) (FWT 182) MAKEUP RECOVERED WATER[€ RECOVERY TANKS HIGH QUALITY 1
: SYSTEM 2X300CUM MISC SERVICE 8496 AUXILIARY COOLING TO FILTERED P 2956 FILTER SYSTEM DRAINS :
! WATER USES TOWERS WATER TANKS j |
! BOTTOM FURNACE (PROCESS) RECOVERED WATER 472 !
! B! WAL SOOT BLOWING \ AN FROM FGD PURGE TMT )
I 90 FLOWS CT BLOWDOWN REGENERATION WASTE NEUTRALISATION !
i 165 w (NON RECOVERABLE) 2146 SUMPS '
! 16524 MISC. PLANT & | 70 '
) EQUIPMENT USES !
| 2536 (SEENOTE 2) 1635 1635 3040 375 SANITARY SEWER EFFLUENT !
' GYPSUM WASH & VAC PUMP SEAL WATER !
) 1405 !
| 18267 !
| \ A / !
! MAKEUP TO EVAPORATION FLUE GAS ZLED WASTEWATER DISTILLATE TO PROCESS PROCESS '
37520 | HOLDING/ DESULFURIZATION 562 CHLORIDE BLEED o | TREATMENT SYSTEM 47, DRAINS RECOVERY TANKS WASTEWATER !
RAW WATER PIPELINE | RECYCLE DAM 17683 SCRUBBERS i PUR((;CEHTLF?;:?;ENT p  ENTRAINED MOISTURE |
FROMKENDALPWRSTA ! ' w IN SOLIDS '
___________________________________________________________________________________________________________ R I _—— e ———————— g g |
FLOOR WATER IN GYPSUM STORMWATER RUNOFF
RAINFALL WASHING RAINFALL BYPRODUCT 0 | FROM DIRTY-CLEAN AREAS
0 68 0 815
P l °
FLY ASH 3798 \ 4
STATION DIRTY-DIRTY AREAS STATION DIRTY-DIRTY AREAS PROCESSING [~ EVAP DD SETTLING EVAPORATION
(BOILER BLOCK (LIMESTONE BUILDING, RAINFALL 981T TANKS/ OIL WATER 292
AND COAL STORAGE YARD, RUNOFE
FABRIC FILTER AREAS) EMERGENCY ASH DUMP) 3798 0 BOTTOMSASH SEPARATORS
PROCESSING
l 1920 (SSCCINCL [« 2901
v CONVEYOR WASH) 3040 \ ¢ | /
0 i EVAP
v WATER ENTRAINED d ACTIVE RAINFALL 87 \ / STATION
44— AsHDuMP |
IN SOLIDS 7387 < 0 2748 \ DIRTY DAM
UNTISED 68 RAINFALL EVAP 0 RAINFALL y'y (2X82,500 CUM)
YARD —
GRIT SUMPS 0 68 EVAP 0 0 L RAINFALL
vv | 7y ! (2X104200CU | FOR WET SEASON 7y RECYCLE DAM
CSYILB ASREQURED |___ (2X39.200CUM)
o~ SETTLING 966 IRRIGATION & DUST CNTRL
7’| TANKS/ OIL WATER 854 MAKEUP
AREAS SEPARATORS AS NEEDED DURING DRY SEASON 966 18267 FROM
STATION DIRTY-DIRTY AREAS 73.4 Ha KENDAL
CSY SETTLING BASIN 20 Ha 0 PIPELINE
ASH DUMP ACTIVE AREA 160.4 Ha OVERFLOW
ASH DUMP DIRTY DAM 32 Ha 0 0
HOLDING/RECYCLE POND 25 Ha
STATION DIRTY-CLEAN AREAS 29.7 Ha
STATION DIRTY DAM & STILLING BASIN 8.4 Ha
GRIT SUMPS CATCHMENT AREA 4.8 Ha
NOTES REV | DATE DESCRIPTION BY CHKD | APPD [[REV| DATE DESCRIPTION BY CHKD | APPD CLIENT: PROJECT NO.: DRAWING:
1 Values given are in m3/day 7 |8-30-10 [UPDATE PER CURRENT DESIGN | DRM KRW KRW 0 |2:1408 | INITIALISSUE DRM KRW KRW % B LAC K & VE ATC H
2 Misc. service water uses include ACC washing, hose bibs, seal water, etc. 1 5-30-08 | UPDATE DRM KRW KRW - Buildi ngawo rl d of difference’ ESKOM 146838 WMB-1B
3 Misc. demin water uses such as closed cycle system makeup (normally 0 flow) 2 6-24-08 UPDATE DRM KRW KRW
4 Cycle makeup based on 2 percent of steaming rate (plus demin regen water) 3 8-5-08 UPDATE DRM KRW KRW ENGINEERED BY: DRM DATE: 2/14/2008 PROJECT: TITLE:
5 Flow from the ADDD to the SDD after a large rainfall event will only occur after the SDD level is drawn down 4 10-21-08 | UPDATE DRM KRW KRW DRAWN BY: DRM DATE: 2/14/2008 WATER MASS BALANCE
and will not exceed the transfer rate from the SDD to the HRD. 5 11-10-08 | UPDATE DRM KRW KRW ICHECKED BY: KRW DATE: 2/19/2008 KUSILE POWER STATION NO RAINFALL CASE
6 |6-26-09 |uPDATE DRM KRW KRW




USER:  WEI04450

RAVO WMB 10.20.2008.xIs]PFD W FGD PURGE TMT

Mass

Mass

M:\Projects\146838 Project

8/31/10 14:20:27

FILE:

DATE:

RAINFALL EVAPORATION v 1 822 p|  MINE POTABLE
215 399 ' ' WATER USES
] |
' FILTERED POTABLE P [ ,
| POTABLE WATER '
| WATER HEAD 375 SANITARY SEWER EFFLUENT '
! TANKS TANK a5 POWER PLANT s SANITARY SEWAGE !
RAW WATER : (FWT 384) p{ POTABLE WATER | TREATMENT PLANT 1
RESERVOR ! 2X300CUM USES TO CONDENSATE ~ TO OTHER USES > !
| POLISHERS (SEE NOTE 4) TOP FURNACE WALL SOOT BLOWING 276 NON-RECOVERABLE )
' 4 2922 1197 308 LOSSES '
! NORM 0 FiRE T T OTHER LOSSES 3681 !
- _: 11486 11486 /\ WATER USES 383 421 REGEN WATER NORM 0 :
! ULTRAFILTRATION 223903 '
' PRETREATMENT 38 7016 !
! SYSTEM FIRE v CYCLE |
: 15711 68 WATER 68 7181 PRIMARY DEMIN: /\ v MAKEUP STEAM 223903 308 REGEN WATER !
] 7116 > TANKS > FLOOR P ERALISATION POLISHED DEMINERAL- p|  conpEnsATE CONDENSATE  (g——==—— FROM DEMIN !
' 1225 WASHING PLANT <5 DEMINERAL- POLISHING DEMIN- ISED WATER 6287 CYCLE POLISHERS WATER STORAGE |
| TANKS L 4 (PACKED BED) \ZER FEED ERALISATION STORAGE TANK [
| RWT) PLANT TANKS 308 '
' 2X 2000 CUM Reject / \ EVAPORATION & TANKS (OWST) CYCLE LIQUID LOSSES !
! FILTERED (PDFT) .
H 1405 PROCESS 7181 7181 DRIFT 3X375CUM f 3X 5000 CUM WV 2330 REGENERATION !
! WATER 535 WASTE .
| 17116 FROM RECOVERED TANKS s o T 6350 T 51 PROCESS DRAINS < 154 154 '
. WATER FILTER 2956 ) (FWT 182) MAKEUP RECOVERED WATER[€ RECOVERY TANKS HIGH QUALITY 1
: SYSTEM 2X300CUM MISC SERVICE 8496 AUXILIARY COOLING TO FILTERED P 2956 FILTER SYSTEM DRAINS :
! WATER USES TOWERS WATER TANKS j |
! BOTTOM FURNACE (PROCESS) RECOVERED WATER 472 !
! B! WAL SOOT BLOWING \ AN FROM FGD PURGE TMT '
I 90 FLOWS CT BLOWDOWN REGENERATION WASTE NEUTRALISATION !
i 165 w (NON RECOVERABLE) 2146 SUMPS '
! 16524 MISC. PLANT & | 70 '
' EQUIPMENT USES !
\ 2536 (SEENOTE 2) 1635 1635 3040 375 SANITARY SEWER EFFLUENT !
' GYPSUM WASH & VAC PUMP SEAL WATER !
\ 1405 !
| 14610 !
| \ A / !
! MAKEUP TO EVAPORATION FLUE GAS ZLED WASTEWATER DISTILLATE TO PROCESS PROCESS '
33648 | HOLDING/ DESULFURIZATION 562 CHLORIDE BLEED o | TREATMENT SYSTEM 47, DRAINS RECOVERY TANKS WASTEWATER !
RAW WATER PIPELINE | RECYCLE DAM 17683 SCRUBBERS i PUR((;CEHTLF?;:?;ENT p  ENTRAINED MOISTURE |
FROMKENDALPWRSTA ! ) 90 IN SOLIDS '
___________________________________________________________________________________________________________ R I _—— e ———————— g g |
FLOOR WATER IN GYPSUM STORMWATER RUNOFF
RAINFALL WASHING RAINFALL BYPRODUCT 456 | FROM DIRTY-CLEAN AREAS
89 68 1127 815
l l 456
FLY ASH 3798 \ 4
STATION DIRTY-DIRTY AREAS STATION DIRTY-DIRTY AREAS PROCESSING [~ EVAP DD SETTLING EVAPORATION
(BOILER BLOCK (LIMESTONE BUILDING, RAINFALL 981T TANKS/ OIL WATER 292
AND COAL STORAGE YARD, RUNOFF
FABRIC FILTER AREAS) EMERGENCY ASH DUMP) 3798 1512 BOTTOMSASH SEPARATORS
PROCESSING
l 1920 (SSCCINCL |« 2001
v CONVEYOR WASH) 3496 ¢ | /
1127 N EVAP
v WATER ENTRAINED d ACTIVE RAINFALL 87 \ / STATION
4——— AsHDuMP |
IN SOLIDS 7213 < 47 5392 \ DIRTY DAM
UNTISED 157 RAINFALL EVAP 1512 RAINFALL Y (2X82,500 CUM)
YARD —
GRIT SUMPS 38 71 EVAP 60 780 L RAINFALL
vv | 7y ! (2X104200CU | FOR WET SEASON 7y RECYCLE DAM
CSYILB ASREQURED |___ (2X39.200CUM)
o~ SETTLING 0 IRRIGATION & DUST CNTRL
”’| TANKS/ OIL WATER 680 MAKEUP
AREAS SEPARATORS AS NEEDED DURING DRY SEASON 0 14610 FROM
STATION DIRTY-DIRTY AREAS 734 Ha KENDAL
CSY SETTLING BASIN 2.0 Ha 1251 PIPELINE
ASH DUMP ACTIVE AREA 160.4 Ha OVERFLOW
ASH DUMP DIRTY DAM 32 Ha 1251 1251
HOLDING/RECYCLE POND 25 Ha
STATION DIRTY-CLEAN AREAS 29.7 Ha
STATION DIRTY DAM & STILLING BASIN 8.4 Ha
GRIT SUMPS CATCHMENT AREA 4.8 Ha
NOTES REV | DATE DESCRIPTION BY CHKD | APPD [[REV| DATE DESCRIPTION BY CHKD | APPD CLIENT: PROJECT NO.: DRAWING: REV:
1 Values given are in m3/day 7 [8-30-10 |UPDATE PER CURRENT DESIGN | DRM KRW KRW 0 |2-14.08 | INITIAL ISSUE DRM KRW KRW % B LAC K & VE ATC H
2 Misc. service water uses include ACC washing, hose bibs, seal water, etc. 1 5-30-08 | UPDATE DRM KRW KRW - Buildi ngawo rl d of difference’ ESKOM 146838 WMB-2B 7
3 Misc. demin water uses such as closed cycle system makeup (normally 0 flow) 2 6-24-08 UPDATE DRM KRW KRW
4 Cycle makeup based on 2 percent of steaming rate (plus demin regen water) 3 8-5-08 UPDATE DRM KRW KRW ENGINEERED BY: DRM DATE: 2/14/2008 PROJECT: TITLE:
5 Flow from the ADDD to the SDD after a large rainfall event will only occur after the SDD level is drawn down 4 10-21-08 | UPDATE DRM KRW KRW DRAWN BY: DRM DATE: 2/14/2008 WATER MASS BALANCE
and will not exceed the transfer rate from the SDD to the HRD. 5 11-10-08 | UPDATE DRM KRW KRW ICHECKED BY: KRW DATE: 2/19/2008 KUSILE POWER STATION ANNUAL AVG RAINFALL CASE
6 |6-26-09 | UPDATE DRM KRW KRW




USER:  WEI04450

RAVO WMB 10.20.2008.xIs]PFD W FGD PURGE TMT

Mass

Mass

M:\Projects\146838 Project

8/31/10 14:20:27

FILE:

DATE:

RAINFALL EVAPORATION v 1 822 p|  MINE POTABLE
14458 399 ' ' WATER USES
] |
' FILTERED POTABLE P [ ,
| POTABLE WATER '
| WATER HEAD 375 SANITARY SEWER EFFLUENT '
! TANKS TANK a5 POWER PLANT s SANITARY SEWAGE !
RAW WATER : (FWT 384) p{ POTABLE WATER | TREATMENT PLANT 1
RESERVOR ! 2X300CUM USES TO CONDENSATE ~ TO OTHER USES > !
! POLISHERS (SEE NOTE 4) TOP FURNACE WALL SOOT BLOWING 276 NON-RECOVERABLE )
' 4 2922 1197 308 LOSSES '
! NORM 0 FiRE T T OTHER LOSSES 3681 !
- _: 11486 11486 /\ WATER USES 383 421 REGEN WATER NORM 0 :
! ULTRAFILTRATION 223903 '
' PRETREATMENT 38 7016 !
! SYSTEM FIRE v CYCLE |
: 15711 68 WATER 68 7181 PRIMARY DEMIN: /\ v MAKEUP STEAM 223903 308 REGEN WATER !
| » TANKS > P ERALISATION POLISHED DEMINERAL- o conpensaTE CONDENSATE  (@——=——— FROM DEMIN !
' 17116 FLOOR PLANT DEMINERAL- POLISHING DEMIN- ISED WATER > POLISHERS WATER STORAGE ,
! TANKS v 4225 WASHING (PACKED BED) 7029 R FeeD ERALISATION STORAGE 6287 CYCLE TANK '
| RWT) PLANT TANKS 308 '
' 2X 2000 CUM Reject / \ EVAPORATION & TANKS (OWST) CYCLE LIQUID LOSSES !
! 1405 FILTERED 7181 7181 DRIFT ooFD f 3X 5000 CUM WV 2330 REGENERATION :
| PROCESS 3X375CUM )
! WATER 535 WASTE .
| 17116 FROM RECOVERED TANKS s o T 6350 T 51 PROCESS DRAINS < 154 154 '
. WATER FILTER 2956 ) (FWT 182) MAKEUP RECOVERED WATER[€ RECOVERY TANKS HIGH QUALITY 1
: SYSTEM 2X300CUM MISC SERVICE 8496 AUXILIARY COOLING TO FILTERED P 2956 FILTER SYSTEM DRAINS :
! WATER USES TOWERS WATER TANKS j |
! BOTTOM FURNACE (PROCESS) RECOVERED WATER 472 !
! B! WAL SOOT BLOWING \ AN FROM FGD PURGE TMT '
I 90 FLOWS CT BLOWDOWN REGENERATION WASTE NEUTRALISATION !
i 165 w (NON RECOVERABLE) 2146 SUMPS '
! 16524 MISC. PLANT & | 70 '
' EQUIPMENT USES !
\ 2536 (SEENOTE 2) 1635 1635 3040 375 SANITARY SEWER EFFLUENT !
' GYPSUM WASH & VAC PUMP SEAL WATER !
\ 1405 !
1 0 :
| \ A / !
! MAKEUP TO EVAPORATION FLUE GAS ZLED WASTEWATER DISTILLATE TO PROCESS PROCESS '
4795 | HOLDING/ DESULFURIZATION 562 CHLORIDE BLEED o | TREATMENT SYSTEM 47, DRAINS RECOVERY TANKS WASTEWATER !
RAW WATER PIPELINE | RECYCLE DAM 17683 SCRUBBERS i PUR((;CEHTLF?;:?;ENT p  ENTRAINED MOISTURE |
FROMKENDALPWRSTA ! ) 90 IN SOLIDS '
___________________________________________________________________________________________________________ R I _—— e ———————— g g |
FLOOR WATER IN GYPSUM STORMWATER RUNOFF
RAINFALL WASHING RAINFALL BYPRODUCT 30706 | FROM DIRTY-CLEAN AREAS
5991 68 75860 815
l l 30706
FLY ASH 3798 \ 4
STATION DIRTY-DIRTY AREAS STATION DIRTY-DIRTY AREAS PROCESSING [~ EVAP DD SETTLING EVAPORATION
(BOILER BLOCK (LIMESTONE BUILDING, RAINFALL 981T TANKS/ OIL WATER 292
AND COAL STORAGE YARD, RUNOFF
FABRIC FILTER AREAS) EMERGENCY ASH DUMP) 3798 101844 BOTTOMSASH SEPARATORS
PROCESSING
1920 (SSCCINCL |« 2001
v CONVEYOR WASH) 33746 ¢ | /
75860 N EVAP
v WATER ENTRAINED d ACTIVE RAINFALL 87 \ SURGE: 128433 / STATION
4——— AsHDuMP |
IN SOLIDS 6533 < 3159 16890 \ DIRTY DAM
UNITISED 6059 RAINFALL EVAP 101844 RAINFALL 7'y (2X 82,500 CUM)
YARD —
GRIT SUMPS 2560 71 EVAP 4040 16890 RAINFALL
T 112 \ V___V_ASHDUMP DIRTY vy VV V Note 5 10571
\ SURGE: 88882 v DAM HOLDING/
vv | 7y ! (2X104200CU | FOR WET SEASON 7y RECYCLE DAM
CSYILB ASREQUIRED |___ (2X39.200CUM)
o~ SETTLING 0 IRRIGATION & DUST CNTRL
”’| TANKS/ OIL WATER 0 MAKEUP
AREAS SEPARATORS AS NEEDED DURING DRY SEASON 0 0 FROM
STATION DIRTY-DIRTY AREAS 734 Ha KENDAL
CSY SETTLING BASIN 2.0 Ha 84408 PIPELINE
ASH DUMP ACTIVE AREA 160.4 Ha OVERFLOW
ASH DUMP DIRTY DAM 32 Ha 84408 84408
HOLDING/RECYCLE POND 25 Ha
STATION DIRTY-CLEAN AREAS 29.7 Ha
STATION DIRTY DAM & STILLING BASIN 8.4 Ha
GRIT SUMPS CATCHMENT AREA 4.8 Ha
NOTES REV | DATE DESCRIPTION BY CHKD | APPD [[REV| DATE DESCRIPTION BY CHKD | APPD CLIENT: PROJECT NO.: DRAWING:
1 Values given are in m3/day 7 [8-30-10 |UPDATE PER CURRENT DESIGN | DRM KRW KRW 0 |2-14.08 | INITIAL ISSUE DRM KRW KRW % B LAC K & VE ATC H
2 Misc. service water uses include ACC washing, hose bibs, seal water, etc. 1 5-30-08 | UPDATE DRM KRW KRW - Buildi ngawo rl d of difference’ ESKOM 146838 WMB-6B
3 Misc. demin water uses such as closed cycle system makeup (normally 0 flow) 2 6-24-08 UPDATE DRM KRW KRW
4 Cycle makeup based on 2 percent of steaming rate (plus demin regen water) 3 8-5-08 UPDATE DRM KRW KRW ENGINEERED BY: DRM DATE: 2/14/2008 PROJECT: TITLE:
5 Flow from the ADDD to the SDD after a large rainfall event will only occur after the SDD level is drawn down 4 10-21-08 | UPDATE DRM KRW KRW DRAWN BY: DRM DATE: 2/14/2008 WATER MASS BALANCE
and will not exceed the transfer rate from the SDD to the HRD. 5 11-10-08 | UPDATE DRM KRW KRW ICHECKED BY: KRW DATE: 2/19/2008 KUSILE POWER STATION 1-DAY, 50-YEAR EVENT
6 |6-26-09 | UPDATE DRM KRW KRW






