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1. Overview

ÅAL OWN BCM is a joint venture between Al-Own Advanced for contracting (AAC); which is a Jordanian contracting 
company incorporated in 1983, with its headquarter in Amman, and BCM International Company; which began as 
άBayswater Contractingέ, a family firm in Western Australia in the early 1950s, and then expanded into Ghana in 1990.

Å In 2012 Enefit of Estonia worlds largest oil shale developer , in partnership with YTL Power International of Malaysia and 
Guangdong Yudean Group of China established Attarat Power Company (APCO) to develop a nominal 532 MW (gross)/ 
490 MW (net) Oil Shale fired generation project in favor of the National Electric Power Corporation (άNEPCOέ) of Jordan, 
the single buyer of power. This is the largest private project financing supported by Sinosure to date with an investment 
value of USD 2.1 billion.

ÅAPCO oil shale projects are located in the Attarat Um Ghudran oil shale reserve, which is estimated to contain over 3.5 
billion tones of Oil Shale.

ÅThe Financial Close and Notice to Proceed (NTP) was issued on the 16th of March 2017.

ÅThis project will supply NEPCO with electricity for 30 years.

ÅThe duration of phase-1 is 12 years, extendable for another 6 years upon completion.

Å Phase-1 quantities of overburden 204.1 MBCM and oil shale 63.6 MBCM. 

ÅThe power station and oil shale mine are expected to employ approximately 5,500 people during construction and 1,000 
during operations.



Åά Oil shale is Jordan's most significant natural resource. 
According to various estimates, oil shale deposits underlie 
more than 60% of the Kingdom's territory totaling 
approximately  40 ς70 billion tones, which would make 
Jordan the 6th richest country in the world in terms of oil 
shale deposits έ

Åά Approximately  97% of the country's energy supplies 
consist of costly fuel imports from foreign countries.

ÅAccording to the National Energy Strategy, covering 
Jordan's energy requirements from 2007-2020, the 
Kingdom needs to increase its energy supply security and 
reduce its dependence on external energy sources by 
leveraging national resources such as renewable energies 
and oil shale. The energy strategy aims to increase the 
contribution of local energy sources to 39% by 2020 while 
reducing foreign sources from their current level of 96% to 
61% ά.   
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2. Drilling & Blasting
ȰOverburden & Oil Shaleȱ



ÅDrilling and blasting is the controlled use of explosives to break rock for 
excavation. It is practiced most often in mining, quarrying and civil engineering 
such as dam, tunnel or road construction. The result of rock blasting is often 
known as a rock cut.

ÅDrilling and blasting currently utilizes many different varieties of explosives with 
different compositions and performance properties. Higher velocity explosives 
are used for relatively hard rock in order to shatter and break the rock, while 
low velocity explosives are used in soft rocks to generate more gas pressure and 
a greater heaving effect.

Å Al-Own BCM  drill and blast department responsible of deliver the required 
monthly  volumes in BCM (Bank Cubic Meter) of both overburden and oil shale, 
at each extraction point, properly fragmented for excavators and wheel loaders.

Å Al-Own BCM  drill and blast department sub-divided to drilling team and 
blasting team, and following is the department hierarchy structure:

2.1 Introduction

D&B Superintendent
8 Drillers

3 Shotfirers 12 Laborers

2 Mining engineers



Å The activities of drill and blast department starts 
when the mining instruction been received from 
the client by a monthly bases, the drilling design in 
3D model is created using a software called Auto 
Plan, the design set to meet the requirements 
which could include a vary pattern specifications 
and different depths.

Å Each individual drilling hole in the design have its 
unique coordinates, these coordinates demarcated 
using high accuracy GPS device by Survey 
department, those demarked points then drilled to 
the required depth by the drill rigs.

Å Al-Own BCM  currently having in its fleet 6 high 
tech drilling rigs, all capable to drill double rods 
and achieving 20 meter plus hole depth.

2.2 Drilling and Blasting Scope and Goals



Å After drilling the demarked points, drill and blast supervisors curry the QA-QC process to check if the 
actual are reflecting the designed drilling pattern and the correct depth been achieved.

Å Blasting preparation started by counting the drilled holes, the explosive material  and its accessories will 
be ordered depending the required powder factor.



Å The pre-blast full design plan then prepared using 
blasting software called O-Pitblast, that simulate 
the initiation sequence and provide the predicted 
fragmentation result and the PPV (peak particle 
velocity) will generate.

ÅWhen the explosive materials received, charging 
process will start as per the pre-blast design, after 
the charging completely finished, then start with 
Tie-in for Nonel surface connector as safety 
procedure to reduce people exposure to high risk 
operation.



ÅAfter clear the perimeter around the blast round 
and all pit entrances controlled by patrols, the 
approval for initiating the round then given to the 
shout firer.

ÅThe blast round then and after set-off, checked for 
any miss fire indications by the shot firers, and if 
any are exist then directly deal with the miss fire 
with the proper procedure.

ÅAt last, and when the blast round confirmed as 
clear through the shot firers, blast controller give 
all clear for other departments to resume their 
activities inside the pit and the mining could 
excavate and load the blasted material safely.
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ÅProfile Blasting on Main Ramp (1)

ÅProfile Blasting on Main Ramp (2)

ÅProfile Blasting on Final Slope

ÅTrimming Blast on Bench

ÅNormal Bench Blasting (1)

ÅNormal Bench Blasting (2)

ÅNormal Bench Blasting (3)

ÅSequential Box Cut Blasting

2.3 Blasting Videos

main ramp blasting.mp4
main ramp 770-760.mp4
780 final slope.mp4
Trimming Blast.mp4
770 RL.mp4
780 RL.mp4
790 RL.mp4
sequential box cut blasting.mp4


3. Mining
ȰOverburden & Oil Shaleȱ



3.1 Introduction

Å The project is a type of surface mining, in specific OPEN CAST MINING to 
supply mining service, related to mining processing for the oil shale 
power plant.

Å Surface mining is a technique of extracting ore from the earth by their 
removal from an open pit.

Å This is 12 years project designed to remove and extract:

- 204,000,000 BCM of overburden

- 63,000,000   BCM of oil shale

with stripping ratio of 2:1.

Å Our mission and goals are to produce the planned quantity of 
overburden and oil shale as annually, monthly, and daily quantities 
within the budget, all over maximized the productivity of the 
equipment, to reduce the operational cost, including maintaining the 
haulage road in and out of the pit, and high performance with safe 
procedure.
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ÅThe mine design for this project 
based on having (10-11) meters 
mining faces for overburden removal, 
includes developing the topography 
area which started from level of 
832m (a.s.l), down to level of 760m 
(a.s.l) as shown in figure (1).

ÅAs shown in figures (2,3, and 4), the 
overburden that extracted from the 
pit used to build the following 
construction items at dumping areas 
as follows:

o Ash Pad area. (figure 2)

o Roads network. (figure 3)

o Dam bridge (figure 3) from topography 
to level of 810m (a.s.l); will be 
explained in mine infrastructure works 
section.

o Intermediate stockpile area. (figure 3)

o Irish Bridges. (figure 4)

o Protective barriers. (figure 4) 13

Figure (1): mine benches and it levels Figure (2): Ash pad south-west dumping area

Figure (3): Dam bridge, Intermediate stockpile ( 
north-east dumping area), and roads network.

Figure (4): Irish bridge and protective barrier

3.2 Mining procedure 
and design 
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ÅShovels:Four shovels model (6030FS) are being operated, three of them owned by the JV, and one is rented from Arkan 
mining company.

ÅWheel Loaders:Two types of these loaders are available; (CAT992) and (CAT996). One (CAT992) loader, (992G) model, is 
being operated mainly for oil shale extraction, in addition to the overburden materials to the west of the mine. Two 
(CAT996) loaders are mainly used to clean the haul roads from boulders/rocks, create safety berms, clean the areas 
around the shovels, and distribute the material heaps.

ÅExcavators:Two (5110 B) model excavators are being used for multi-purposes, such as overburden extraction, semi-final 
and final slopes trimming, excavation works, any other works that require an excavator to be executed, since these 
machines have different mechanism capabilities in such a way that they can be easily operated on the edges and  work 
on steep areas.

Å Dump Trucks: There are 26 dump trucks (777DT model) available in the project, 23 of them are being used for the 
extracted materials haulage to the dumping points, three of them are being used as water bowsers to spray the water 
over the haul roads, and around the shovels, for the dust control.

Å Bulldozers:Five of them are available on site. They are being operated for; pushing the dumped materials on the tips 
and where the materials have to be dumped in layers to control the thicknesses, do ripping to the high spots and doze 
the ground to maintain the levels, and to open ramps. 

Å Graders: Four graders are available on site, fixing the mine haulage roads level and anywhere which requires to maintain 
the levels in accurate way, such as the dumping areas where the materials are being dumped in layers. They are also 
being used to clean the road and the excavating areas after blasting.

3.3 Mining Machines in this project 
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Shovel with dump truck Excavator with dump truck 777 Dump Truck

Bulldozer Grader
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Å Below Table explains mining production until March 2019. 

Å Three face shovels and one 992 loader have been utilized.

3.4 Production & Productivity

Production Tender Cum. Tender Budget Cum. Budget
Calendar 

Surveyed
Cum. Actual

Surplus/(Short) 

vs. Budget CTD

YTD 17 400 000 17 400 000 16 143 000 16 143 000 16 764 960 16 764 960 1 204 622

0

2,000,000

4,000,000

6,000,000

8,000,000

10,000,000

12,000,000

14,000,000

16,000,000

18,000,000

20,000,000

Apr-18 May-18 Jun-18 Jul-18 Aug-18 Sep-18 Oct-18 Nov-18 Dec-18 Jan-19 Feb-19 Mar-19

MINING (BCM)

Cum. Tender 100% Cum. Budget Cum. Actual



17

Å Below Table explains primer movers until March 2019. 

BCM/Hr EX001 EX002 EX003 EX008 EXC-Arkan CAT992 6030FS Overall

YTD 795 778 795 817 643 366 792 695
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Å Below Table explains haul trucks productivity. 

Dump Trucks Calendar Surveyed (BCM)
HULAGE DISTANCE

HDH(KM) 
BCM.km/hr

18-Apr 1,069,891 1.214 289

18-May 1,361,502 1.890 396

18-Jun 1,391,681 2.091 494

18-Jul 1,513,498 1.897 475

18-Aug 1,514,367 1.713 487

18-Sep 1,641,642 2.012 497

18-Oct 1,822,483 1.370 465

18-Nov 1,538,066 1.778 430

18-Dec 1,811,506 1.341 475

19-Jan 1,436,336 1.648 492

19-Feb 1,081,326 2.480 568

19-Mar 1,453,995 1.431 508

FYTD 17,636,293 1.720 468
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Å Below Table explains Ancillary hours. 

Ancillary Hours
Excavator Small 

(hrs)
Bulldozers (hrs) Graders (hrs) Water Trucks (hrs)

Front End Loaders 

(hrs)

Total Ancillary 

Hours

Apr-18 362 1,454 848 235 913 3,812

May-18 376 1,561 929 388 1,145 4,399

Jun-18 303 1,573 777 617 1,171 4,441

Jul -18 404 1,887 1,090 700 1,285 5,366

Aug-18 396 1,962 1,045 579 1,228 5,210

Sep-18 499 2,014 1,038 688 1,173 5,412

Oct-18 726 2,100 1,358 566 1,208 5,958

Nov-18 910 1,465 1,390 577 1,092 5,434

Dec-18 771 1,459 1,268 374 1,231 5,103

Jan-19 663 1,399 1,112 475 1,140 4,789

Feb-19 208 979 1,081 491 989 3,748

Mar-19 491 1,271 1,117 542 1,147 4,568

Average 531 1,624 1,105 560 1,156 4,976
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Å Below Table explains Ancillary productivity. 

Ancillary 

Productivity

Calendar 

Surveyed (BCM)

Excavator Small

(hrs/Mil BCM)

Bulldozers

(hrs/Mil BCM)

Graders

(hrs/Mil BCM)

Water Trucks

(hrs/Mil BCM)

Front End 

Loaders

(hrs/Mil BCM)

Total Ancillary 

Hour per Mil BCM

Apr-18 1,069,891 338 1,359 793 220 853 3,563

May-18 1,361,502 276 1,147 682 285 841 3,231

Jun-18 1,391,681 218 1,130 558 443 842 3,191

Jul -18 1,513,498 267 1,247 720 463 849 3,545

Aug-18 1,514,367 262 1,296 690 382 811 3,441

Sep-18 1,641,642 304 1,227 632 419 715 3,297

Oct-18 1,822,483 398 1,152 745 311 663 3,269

Nov-18 1,538,066 592 952 904 375 710 3,533

Dec-18 1,811,506 426 805 700 206 680 2,817

Jan-19 1,436,336 462 974 774 331 794 3,334

Feb-19 1,081,326 192 905 1,000 454 915 3,466

Mar-19 1,453,995 338 874 768 373 789 3,142

Average 17,636,293 346 1,084 740 353 778 3,302
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4. Construction
ȰMine Infrastructure Worksȱ



4.1 Introduction to 
mine Infrastructure 
Works
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4.1 Introduction to Mine infrastructure works (MIW)

4.1.1 Infrastructure development in mining
Å Generally, in any mine project, the ore body has to be identified, then 

locates the site where the mine is to be developed and then builds the 
infrastructure needed to set up and operate the mine and evacuate the 
ore.

Å Mineral deposits generally occur in remote and backward areas with 
poor infrastructural facilities which invariably inhibit their optimum 
development.

Lack of infrastructure increases the cost of mining. Therefore, it is 
important to ensure adequate development of infrastructural facilities.

Å The infrastructure needs of the mining sector are classifiable into two 
categories; infrastructure needed to develop and operate the mine, and 
infrastructure needed to evacuate the mineral bearing ore to the 
processing site or port either as raw ore or as a value added product 
after the raw ore has been processed at or near the pit mouth.

Å Infrastructure needed to set up the mine requires access to the mine 
site by men and mining equipment, in a safe and practical manner.
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4.1.2 Attarat Oil shale mine infrastructure items

The mine infrastructure works within the project could be listed as follows:

1. Dam Bridge.

2. Ramp Road.

3. Mine Main Roads (Road 2, Road 4, Road 5, and Road 8).

4. Road towards the North (Road 12).

5. Temporary road around the Intermediate stockpile (Road 13).

6. Interim road to Mining area.

7. Intermediate stockpile.

8. Ash Spreader Assembly Pads.

9. Areas within the mine and mine service area for crusher and conveyor 
assembly.

10.Wadi rerouting and construction of Wadi protective barrier.

11.Engineers Dormitory.

12.Labours Dormitory.

13.Temporary offices.

Details of main items will be mentioned on next sections 25



26

4.1.3 Mining Contractor (AOBCM JV) roles and 
responsibilities in developing the MIW

AOBCM 
responsibilities

Design & 
Specifications

Procurement

Engineering

Design 
Drawings

Maintenance

Documentation

Planning

Construction
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4.2 MIW Design 
Phase Details



4.2 Mine infrastructure works (MIW) Design Phase Details

4.2.1 Dam Bridge Design Phase

Å The main role of constructing the dam bridge across the Wadi, is to 
connect the Mine and Mine service area, with the facility area.

Å The width of the dam bridge is 80 meters, with a length of around 900 
meters. The height of the embankment is about 18 meters, measured 
from the natural ground. The top level of the dam bridge is 810 a.s.l.

Å The dam bridge was constructed together with roads 2 and 8, which are 
on top of it.

Å The dam bridge construction can be divided into three items:

1. Dam bridge bulk embankment (Materials from overburden).

2. Concrete box culvert.

3. Conveyor belt tunnel.
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4.2.1.1 Dam Bridge embankment Design phase

ÅPrior to starting the construction of the dam bridge 
embankments, a method of statement had to be in place, 
based on the design requirements within the contract.

ÅThe bridge embankment had to be designed and 
constructed, based on a calculated weight bearing capacity, 
in such a way that the bridge can handle traffic of fully 
loaded payload mining trucks (200t class).

ÅThe bridge is allowed a 2-way lane of 200t mining trucks, in 
addition to a surface conveyor width and area needed for 
servicing the conveyor, which locates in the middle of the 
dam bridge, between roads 2 & 8. The conveyor will be used 
to transport the oil shale to the facility area.

Å In order to commence such a design, we started with two 
steps: 

1. Materials sampling from the mine.

2. A one-meter-trial area was constructed and compacted to 
the west side of the culvert, in addition to a two-meter-lift 
to the east of the culvert, to be subjected to testing, to 
identify the properties of the materials and the compacted 
layers.

Dam 
Bridge Trial 

Area
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ÅThe tests which had been conducted 
on the dam bridge embankments are 
as follows:

1. Plate bearing tests on one-meter 
and two-meter layers.

2. Sand replacement test.

3. Laboratory tests for the mine 
materials, and natural ground 
materials, which includes:

a. Sieve analysis.

b. Classification.

c. Max. Dry density (proctor).

d. Plasticity Index.

e. CBR test.

f. Specific gravity.

g. Absorption.

The natural ground samples were 
collected from trial pits prepared on site, 
where the dam bridge embankment were 
going to be dumped.
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Sampling from mine materials Plate bearing test

Sampling from Natural Ground Sand replacement test


