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Oil Shale Stone

Oil Shale Burning

http://www.drexel.edu/coe/enggeo/rocks3/oil_shale800.jpg
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What is the Results Based What is the Results Based 
ManagementManagement--RBM?RBM?

RBM is an approach that seeks to focus RBM is an approach that seeks to focus 
efforts and resources on the expected results efforts and resources on the expected results 
of a project.of a project.

RBM builds on traditional management RBM builds on traditional management 
approaches such as management by approaches such as management by 
objectives or activities, but shifts the objectives or activities, but shifts the 
emphasis from inputs and activities to results.emphasis from inputs and activities to results.
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Considering oil shale as a promising source Considering oil shale as a promising source 
of energy and a challenging and hot issue of energy and a challenging and hot issue 
where the where the stakeholdersstakeholders exchange the knowexchange the know--
how and technical services, sustainability how and technical services, sustainability 
and maintaining the onand maintaining the on--going momentum, going momentum, 
should lead to a road map that involves should lead to a road map that involves 
strategic, operational and tactical planning.strategic, operational and tactical planning.

RBM Approach ModelsRBM Approach Models
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Vision for the 21Vision for the 21stst centurycentury

Using oil shale in Jordan is manifested by:Using oil shale in Jordan is manifested by:
Having the will of the wise leadershipHaving the will of the wise leadership
Defining the roles of all stakeholdersDefining the roles of all stakeholders
Enhancing international cooperationEnhancing international cooperation
Employing science & technologyEmploying science & technology
Attracting investorsAttracting investors
Using RBM approachUsing RBM approach

RBM may be considered as a powerful tool to RBM may be considered as a powerful tool to 
realize this vision to make Jordan depend on its realize this vision to make Jordan depend on its 
natural resources.natural resources.
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Oil Shale in JordanOil Shale in Jordan
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Large Oil Resources ExistLarge Oil Resources Exist
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Oil Shale ResourcesOil Shale Resources

0
50

100
150
200
250
300
350
400
450

billion cubic 
meters

oil shale oil gas



2/11/20072/11/2007 1414

19991999 20022002 20032003 20052005
countrycountry (%)(%) countrycountry (%)(%) CountryCountry (%)(%) countrycountry (%)(%)

USUS 6161 USUS 7878 USUS 7070 USUS 7272
AustraliaAustralia 1717 RussiaRussia 7.47.4 RussiaRussia 1515 BrazilBrazil 5.45.4
JordanJordan 1111 BrazilBrazil 2.52.5 ZaireZaire 3.33.3 JordanJordan 4.24.2
BrazilBrazil 4.54.5 JordanJordan 1.01.0 brazilbrazil 2.72.7 MoroccoMorocco 3.53.5

UkraineUkraine 33 AustraliaAustralia 1.01.0 ItalyItaly 2.42.4 AustraliaAustralia 2.12.1
MoroccoMorocco 2.12.1 EstoniaEstonia 0.50.5 MoroccoMorocco 1.81.8 ChinaChina 1.51.5
ThailandThailand 0.40.4 ChinaChina 0.50.5 JordanJordan 1.11.1 EstoniaEstonia 1.11.1

IsraelIsrael 0.30.3 FranceFrance 0.20.2 AustraliaAustralia 1.01.0 IsraelIsrael 0.30.3
TurkeyTurkey 0.10.1 EstoniaEstonia 0.50.5

ChinaChina 0.50.5
CanadaCanada 0.50.5
FranceFrance 0.20.2

Oil Shale World Resources %
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Highlights on Oil ShaleHighlights on Oil Shale

Is there oil in shale rock?Is there oil in shale rock?
How oil is produced from shale rock? How oil is produced from shale rock? 
How much oil can be harvested?How much oil can be harvested?
What is the production capacity of a Retort?What is the production capacity of a Retort?
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There is actually no oil in shale rock.There is actually no oil in shale rock.

The rock contains organic matter that   The rock contains organic matter that   
forms an oil compound only after it is  forms an oil compound only after it is  
heated and vaporized.heated and vaporized.

The OilThe Oil--Tech process may be viewed as  Tech process may be viewed as  
drastically speeding up the millions of  drastically speeding up the millions of  
years that nature would require to  years that nature would require to  
produce oil from the same geological  produce oil from the same geological  
ingredientsingredients
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Oil HarvestingOil Harvesting

1 m3 1.4

1000 
Barrels 
Retort

http://rds.yahoo.com/_ylt=A9iby4ShYhBF42gB996JzbkF;_ylu=X3oDMTBjdmNoOTVjBHBvcwMyBHNlYwNzcg--/SIG=1g3t4ru10/EXP=1158788129/**http%3a//images.search.yahoo.com/search/images/view%3fback=http%253A%252F%252Fimages.search.yahoo.com%252Fsearch%252Fimages%253Fei%253DUTF-8%2526p%253DOil%252Bbarrel%2526fr%253Dsfp%2526b%253D1%26w=311%26h=411%26imgurl=guide.theemiratesnetwork.com%252Fbasics%252Fimages%252Foil_barrel.jpg%26rurl=http%253A%252F%252Fhome.mn.rr.com%252Fblogde%252Farchive%252F2005_06_01_archive.html%26size=12.2kB%26name=oil_barrel.jpg%26p=Oil%2bbarrel%26type=jpeg%26no=2%26tt=14,999%26oid=6b07b947b5d66062%26ei=UTF-8
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Adhesives

Resins

Cement Production

Building materials

Insulation

Other uses

Spent Shale is used forSpent Shale is used for
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Oil Shale and Old TechnologiesOil Shale and Old Technologies
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Oil Shale with New TechnologiesOil Shale with New Technologies
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Major steps in Mining and Surface Retorting
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Believe It Or Not! set Up On Crushed Oil Shale! Believe It Or Not! set Up On Crushed Oil Shale! 
Put A Torch To This Rock And It Will Eventually Catch Fire! Put A Torch To This Rock And It Will Eventually Catch Fire! 
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In-Situ conversion
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Oil Shale Furnace and Condenser Unit
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Oil Shale Furnace and Steam Generator 
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The New Technology Retort
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Retort 
Control 
Room
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Condensing System Control
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Dust Collector & Rock Processing Equipment
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Retort facility in Uintah County, Utah, USA
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Road MapRoad Map
Power SupplyPower Supply

Oil?Oil?
Gas?Gas?
Solar?Solar?
Wind?Wind?
Hydro?Hydro?

ResourcesResources
WaterWater
DesalinationDesalination

Other ProjectsOther Projects
22--seas canalseas canal

ProblemsProblems
EnvironmentEnvironment
ExpendituresExpenditures

Plan of ActionPlan of Action
BudgetingBudgeting
Time horizonTime horizon
RiskRisk
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The CostThe Cost

The first four 1,000 barrel/day retort The first four 1,000 barrel/day retort 
cluster will cost approximately $6.5cluster will cost approximately $6.5--$7.0 $7.0 
million. Subsequent units will be less million. Subsequent units will be less 
expensive as a result of amortizing tooling expensive as a result of amortizing tooling 
and fabrication costs and via volume and fabrication costs and via volume 
purchasing of component parts.purchasing of component parts.
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The total requirement for a 20,000 The total requirement for a 20,000 
barrel/day operation will be between $50 barrel/day operation will be between $50 
and $150 million, depending primarily on and $150 million, depending primarily on 
mining equipment and mining mining equipment and mining 
development costs. development costs. 
Even the $150 million capital expenditure Even the $150 million capital expenditure 
would be recovered in less than one year.would be recovered in less than one year.
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Based on a 20,000 barrel/day Based on a 20,000 barrel/day 
mine, we estimate a cost range mine, we estimate a cost range 
of $12of $12--28/barrel depending 28/barrel depending 
upon mining methodology, upon mining methodology, 
cogeneration and other cogeneration and other 
processing factors. processing factors. 
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Question

Can we adapt this technology in Jordan?

Answer
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ConclusionsConclusions

Surface retorting is appropriate the oil 
shale in Jordan. 
The proposed system could easily be
implemented and tested within a very short 
period of time.
Within the foreseen future and considering 
the oil prices escalation, the proposed 
system is certainly pioneering as well as 
promising.
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The spent shale can be used as an additive The spent shale can be used as an additive 
to asphalt for paving roads, streets and to asphalt for paving roads, streets and 
highways.highways.
The spent shale could also be used to The spent shale could also be used to 
produce lime and construction material for produce lime and construction material for 
concrete products.concrete products.
The spent shale and lime could be used in The spent shale and lime could be used in 
the chemical industries.the chemical industries.
The The RResults esults BBased ased MManagement approach anagement approach 
could be adapted for planning strategic could be adapted for planning strategic 
projects such as the utilization of oil shale projects such as the utilization of oil shale 
resources in Jordan.resources in Jordan.
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www.just.edu.jo/~mrrwww.just.edu.jo/~mrr

Email: Email: musar@just.edu.jomusar@just.edu.jo

 الأردن- اربد
Irbid, JORDAN

Welcome to Welcome to 
JUSTJUST

أهلاً وسهلاً في رحاب    
الجامعة
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شكراً لكم   
Thank you
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Jordan is poor in its resources but this Jordan is poor in its resources but this 
sector preserved a sustainable growth sector preserved a sustainable growth 
with 5% in average, covering 99% of with 5% in average, covering 99% of 
the country. the country. 
Capacity stands at 1,800 MW.Capacity stands at 1,800 MW.
Plants are fired by a combination of Plants are fired by a combination of 
natural gas that is imported from natural gas that is imported from 
Egypt, HFO and diesel.Egypt, HFO and diesel.
Oil and Gas are  imported.Oil and Gas are  imported.
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Jordan meets its oil need from Saudi Jordan meets its oil need from Saudi 
Arabia, Kuwait and United Arab Arabia, Kuwait and United Arab 
Emirates.Emirates.
RishaRisha gas field located near the Iraqi gas field located near the Iraqi 

borders. borders. 
Production Production ≈≈ 3535 million million ftft33/day/day
RishaRisha Power Station supplies Jordan Power Station supplies Jordan 
with 10% of its electricity with 10% of its electricity 
Oil and Gas are still importedOil and Gas are still imported
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2 wind plants producing 3 GW/H 2 wind plants producing 3 GW/H 
Solar cells is lightening couples of Solar cells is lightening couples of 
remote villages remote villages 
Biogas factory at Biogas factory at RusaifehRusaifeh dump dump 
producing 6 GW/Hproducing 6 GW/H
Expansions are under way to Expansions are under way to 
increase the total capacity of the increase the total capacity of the 
factory to 5 MWfactory to 5 MW
Contribution to energy is small Contribution to energy is small 
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