 行政院及所屬各機關出國報告
       （出國類別：其他）
前往甘比亞實地了解石油探勘、投資機會及協助

甘國油槽興建營運和整體能源規劃事宜
                   服務機關：中國石油股份有限公司
                   出國人職稱：副總經理
                   姓    名：朱少華等五人
                   出國地區：甘比亞
                   出國期間：92年10月29日至92年11月4日
                   報告日期：92年12月25日
摘  要
甘比亞政府基於與我國之友好關係，邀請中油公司前往甘國實地了解石油探勘、投資機會及協助甘國油槽興建營運和整體能源規劃事宜。

中油公司代表團對甘國外海深水海域之石油探勘表示興趣，將先就三維震測資料加以研析，視其油氣蘊藏潛能決定是否參與礦區競標，前往探勘。

投資機會方面，由於中油公司在西非無油品貿易基礎，不易取得具競爭力之低廉油品，亦不易掌握甘國現有加油站零售通路。2005年甘國及鄰近地區總需求量約20萬公秉/年，距30000萬公秉油槽之經濟規模量(72萬公秉/年)仍有相當大的差距，油槽週轉率偏低。代表團認為前來甘國以BOOT方式投資興建儲油設施，不具經濟效益，故向甘國政府婉轉表示中油公司恐難參與儲油設施之興建。

惟中油公司將針對甘國現有構想之技術方面缺失，提出補強建議。並願在甘國未來進行油槽興建時，提供專案計畫管理服務(Project Management Service)，僅收取合理之服務費用。同時中油公司訓練環境良好，且具豐富代訓經驗，可在人員訓練方面提供協助。
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「The Study of Hydrocarbon Potential and Oil Tank Farm Project in Gambia」 

1、 目的
甘比亞政府基於與我國之友好關係，邀請中油公司前往甘國實地了解石油探勘、投資機會及協助甘國油槽興建營運和整體能源規劃事宜，並希望能於92年10月底前成行。中油公司因此組成五人代表團，由朱副總經理少華擔任領隊，成員包括吳處長中鼎、蕭副處長從文、鍾組長惠生以及張組長敏，於92年10月29日自台北出發， 92年11月4日返國。

2、 過程
(1) 中油公司代表團於92年10月31日傍晚抵逹甘比亞，於92年11月2日晚間離甘返國，我國駐甘比亞林大使明義偕梁秘書洪昇均前往接送機。停留期間，梁秘書並全程陪同。

(2) 代表團10月31日抵甘後，隨即前往總統府與主管能源事務之賈義次長(Mambury Njie)舉行會談，就訪察行程及細節交換意見。

11月1日在甘國安排下，代表團上午先後往訪班竹港、Shell石油公司儲油槽、及一封閉許久之陸上石油探測井；下午代表團前往位於西部省Bonto地區之儲油槽預定地(位於黎裔商人Sayed Moukhtara私人工業區內，距班竹巿約五十分鐘車程)。

 11月2日上午代表團就訪察結果進行討論整理，下午三時至我國駐甘比亞大使舘向林大使簡報中油公司勘察結果；下午四時於大使舘再向甘國總統府恩貢秘書長與賈義次長等簡報，並交換意見。

3、 心得
(1) 石油開發部分：

甘國所處之西非，其外海深水海域近年來發現油藏，吸引西方石油公司注意，咸認為一具有石油探勘潛力之地區。根據Fusion公司測勘資料顯示，甘國外海水深600公尺以下之海域較有油氣儲積之可能，並粗估原油蘊藏量約在一億至兩億桶之間，惟需視三維震測之資料解釋結果而定。

代表團對甘國外海深水海域之石油探勘表示興趣，將先就三維震測資料加以研析，視其油氣蘊藏潛能決定是否參與礦區競標，前往探勘。依據甘國之石油稅法，石油探勘之利潤約在50~60%之間，尚稱合理。

甘國表示，委託西方公司進行之海域三維震測資料解釋將於92年11月中旬完成，希望中油公司屆時派員前來甘國聽取簡報。代表團則要求甘國於該次簡報後提供此海域三維震測資料予中油公司研析，甘國對此表示將在聽取簡報後再做決定。

(2) 以BOOT興建儲油設施部分：

1. 儲油槽營運成功的要素有三：穩定且品質良好之油品供應來源、有效率之儲油槽經營模式、以及掌握穩定之下游零售通路。代表團認為中油公司在西非無油品貿易基礎，不易取得具競爭力之低廉油品，亦不易掌握加油站油品零售通路。

2. 儲油槽經營方面，經分析甘國主要儲油區--Shell石油公司儲油槽之營運現況，以其儲存容量17000公秉供應甘國目前國內需求10萬公秉/年，其週轉率僅約0.5，實在偏低。

3. 依中油公司投資標準，油槽週轉率必須為2.0~2.5。如甘國所計畫欲興建一儲存容量30000公秉之油槽區，以週轉率2.0來估算，其供應量必須逹72萬公秉/年方具經濟效益。而其國內需求成長有限，若將塞內加爾西部及南部之巿場亦涵蓋在內，樂觀估計至2005年總需求量約20萬公秉/年，距計畫經濟規模量仍有相當大的差距。

4. 據此，代表團認為中油公司前來甘國以BOOT方式投資興建儲油設施，不具經濟效益，故向甘國政府婉轉表示中油公司恐難參與儲油設施之興建。惟中油公司將針對甘國現有構想之技術方面缺失，提出補強建議。並願在甘國未來進行油槽興建時，提供專案計畫管理服務(Project Management Service)，僅收取合理之服務費用。同時中油公司訓練環境良好，且具豐富代訓經驗，可在人員訓練方面提供協助。

(3) 代表團對甘國興建儲油設施之技術建議：

1. 儲油槽預定地所在之甘比亞河河道水深，甘國提供之資料已過時，與黎國商人所測得之資料差距甚大。應就該區流沙淤積量加以監測，以判定未來河道濬深之頻率，此與營運成本有極大之關連。

2. 儲油槽預定地填土區之土質情況需先做測量，以免影響油槽之安全與使用壽命。

3. 須先進行有關公共安全方面之風險評估。

4. 應於儲油設施旁建立約100公尺之綠帶(Buffer zone)。

5. 每種油料之儲油槽應有兩座，以利調度。尤其當油槽使用逹固定年限而需開放檢查時，可保油料供應不致中斷。

6. 各個儲油槽之設計，其大小、容量均應相同。

7. 汽油及航空燃油應使用內浮頂式油槽，可減低污染並節省油料因蒸發造成之耗損。油槽頂端應有懸空之走道設計，以維護工作人員安全。

8. 應建立「標準作業程序」(SOP)。

9. 航空燃油品質要求極高，航空公司信賴有品牌之大型石油公司，且此類油料價格競爭激烈。甘國欲取代SHELL公司，難度及風險均高，建議不宜在初期即進入。

10. LPG、柏油及船用燃油等油品有相當利潤，且與民生相關，充分供應可提升人民生活水準，值得考慮加入經營項目。

11. 於加油站回收車輛使用過之潤滑機油，可經再生處理成為能源用油。

12. 本案有營運風險，且油品為攸關民生之重要物質，以BOOT方式進行並非甘國之最有利方案。甘國應與具品牌聲譽之石油公司及民間業者合作興建，且甘國自始即應全面參與，方能了解進而掌握油品巿場。

4、 建議方式

此次赴甘比亞洽談中油公司以BOOT興建儲油設施之可行性，係甘國政府基於與我國之友好關係以及對中油公司專業能力之信賴。中油公司雖無法前往甘國投資，但對於甘國政府的後續要求，例如：希望中油公司派遣顧問常駐甘國，隨時提供甘國政府諮詢服務；或希望中油公司派員出任甘國正規劃中即將成立之「甘比亞石油公司(GMPC)」最高兩職位，建議予以正面回應。

中油公司信守對甘比亞政府之承諾，於十月底即組團往訪，展現最大誠意。經由代表團之專業分析，雖然中油公司無法參與興建儲油設施計畫，其所表現之專業素養與豐富經驗，獲得甘比亞政府之信服與尊重，圓滿逹成任務。

附錄
中油代表團予甘比亞政府之英文報告「The Study of Hydrocarbon Potential and Oil Tank Farm Project in Gambia」

Confidential Report for Gambia Government

The Study of Hydrocarbon Potential and Oil Tank Farm Project in Gambia

Nov. 2003
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I. The Hydrocarbon Potential of Gambia, Northwest Africa

Republic of Gambia (http://statehouse.gm/), the country straddling along Gambia River in northwest African continent (Fig. 1), is located in the petroliferous MSGBC (Mauritania-Senegal-Gambia-Bissau-Conarky) Basin.  This short note tries to make a rough evaluation of the hydrocarbon potential of Gambia based on the data obtained from Fusion Oil and Gas Plc’s website, United States Geological Survey, and the courtesy of the government of Gambia.

Reference websites：

(http ://www.fusionoil.com.au/home/index.asp)

 (http://energy.cr.usgs.gov/oilgas/wep/index.htm)

(http://pubs.usgs.gov/bul/b2207-a/b2207-a.pdf)
Geological Background
MSGBC (Mauritania-Senegal-Gambia-Bissau-Conarky) Basin, as its name implies, covers the offshore area of northwest Africa from Mauritania to Guinea Bissau (Fig. 2) with an area about 600,000 square kilometers and only 37 exploration wells drilled almost all in shallow water till 2002.  The MSGBC Basin is located in the stable passive continental margin of northwest Africa from Jurassic to present day, and is compartmentalized by crustal-scale fracture zones extended from the Mid-Ocean Ridge.  These basin compartments vary significantly due to the salt movements and the sediment input.

Petroleum System

MSGBC Basin is characterized with thick Mesozoic sediments and thin post-Mesozoic cover (Fig. 3).  Source rocks are not uncommon in the basin (Fig. 4), and oil generation window is widespread along the offshore area (Fig. 5).  The deltaic sandstones deposited during Late Cretaceous is the major reservoirs (Fig. 6).  The most prominent structures in MSGBC Basin are normal faults and salt structures (Fig. 7).  The complete petroleum system of MSGBC Basin can be described as the events chart shown in Figure 8.  Several oil discoveries have been found in MSGBC Basin.  Dome Flore (1967) and Dome Gea (1971) in southern Senegal offshore are the important earlier discoveries.  The volumes of oil in place in Oligocene to Eocene sandstones of these discoveries possibly exceed 1 billion barrels.  However they are presently non-commercial due to the “heavy” nature of the oil (10 deg API), which should be caused by the shallow depth biodegradation of the reservoirs (400 meters below sea-level on top of salt diapers).  Another recent significant oil discovery, Chinguetti-1 well, was found in May 2001 in the deepwater area of Mauritania.  In this well, 90-meter gross oil column without noticeable oil/water contact zone was encountered in the Miocene channel sands.  The oil gravity was about 25~30 deg API, and the flow rate tested was around 1500 BOPD.  The reserves is estimated to be 100~150 MMBO.

United States Geological Survey World Petroleum Assessment 2000 estimated the undiscovered hydrocarbon resources of MSGBC Basin and Gambia as the following table.

	Undiscovered Hydrocarbon Resources

(USGS World Petroleum Assessment 2000)

(http://energy.cr.usgs.gov/WEcont/regions/reg7/P7/P7013.pdf)

	
	Oil

(MMBO)
	Gas

(BCF)

	MSGBC Basin
	15~430
	116~2,244

	Gambia Offshore
	1~17
	5~90


Hydrocarbon Potential

There are about 3,000 km 2D onshore seismic data shot in Gambia from 1973 to 1987.  Fusion Oil and Gas plc conducted two offshore 2D seismic surveys in 1999 and 2001.  Three wells have been drilled in Gambia, two onshore, and one offshore.  Brikama-1, the onshore well drilled by BP in 1960, was a dry hole at a TD-depth of 2,104 meters.  Sarakunda-1 (meaning Sara-community), another onshore well drilled by BP in 1961, encountered no shows till the TD of 3709 meters.  The only offshore well, Jammah-1 drilled by Chevron at 687-m water depth, was a dry hole too.  However, Cretaceous source rocks were encountered in Jammah-1 well (Fig. 9).  The cross-well sections in Figure 10 and Figure 11 signify the variations of subsurface faces and the structural configuration.  From the petroleum system point of view, Gambia has the elements of sources and reservoirs.  Unfortunately, onshore area and shallow-water offshore area of Gambia are characterized by monotonous landward-dipping strata (Fig. 12), which were mildly disturbed by recent faulting probably caused by flexure or gravity sliding.  It is very difficult for the hydrocarbon generated at depth to migrate to the upper horizons without any noticeable fault surfaces extending from the depth as conduits.  This should be the reason why the three wells mentioned above were dry.  Regional study shows that the northeastern tip of the salt sub-basin of southern offshore Senegal extends into the deepwater area of offshore Gambia (Fig. 13).  This is where the deep-seated salt movement is.  The fault surfaces induced by the moving salt (Fig. 14) can be the migration path of hydrocarbon generated down below.  Typical trap would be the toe-thrust prospect as the one shown in Figure 15.  The 3D seismic data recently acquired by the Gambian government should be detailed enough to justify the existence and size of this kind of prospect and the fault path that leads the hydrocarbon migration.

Economic Threshold

From the economic point of view, it has been estimated that in deepwater area of Mauritania, the minimum reserves required for stand-alone economic development is in the range of 70~90 MMBO, and the minimum reserves required for economic tie-back development is in the range of 40~50 MMBO.  The net present value (discounted at 10%) per barrel is estimated to be US$2.45 at the oil price of US$18/Bbl.  For deepwater area over 2,000-meter deep of Gambia, the net present value (discounted at 10%) per barrel is estimated to be US$1.50~1.70 at the oil price of US$18/Bbl.  The cost to drill a deepwater well TD 3,000m is around US$15 million.

Conclusions

Gambia is located in the MSGBC Basin with the proven existence of a Mesozoic-Tertiary petroleum system.  The monotonous landward–dipping strata in the onshore and shallow-water offshore areas of Gambia prevents the migration of hydrocarbon from the deep oil kitchen.  Only in the deepwater area of offshore Gambia, where the salt sub-basin is, deep-seated salt movement can induce hydrocarbon migration to the trap formed by salt movement.  The 3D seismic data recently acquired by the Gambian government should be detailed enough to justify the existence and size of the traps in this area.  The commerciality of an oil discovery in offshore Gambia depends not only on the size of the reserves, but also the availability of infrastructure.
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	Figure 1.  The map of Republic of Gambia.
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	Figure 2.  Regional geological setting of northwest Africa and location of MSGBC Basin.
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	Figure 3.  Generalized stratigraphic column of MSGBC Basin.
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	Figure 4.  Organic matter distribution of MSGBC Basin in Late Cretaceous.

(USGS)
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	Figure 5.  Isogeneration map of MSGBC Basin. (USGS)


	[image: image6.jpg]N

Atlantic

Ocean

RAS EL BAIDA
DELTA

Countal Basin

01 Wate Depth

R O 100 W 30 0k





	Figure 6.  Paleo-Delta distributions in MSGBC Basin.  Casamance Delta was the one located in offshore Gambia. (from Fusion)
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	Figure 7.  Regional sections from north to south in MSGBC Basin.  Normal faults and salt movements are the most common tectonic elements. (from Fusion)


	[image: image8.png]=
3 & 2 .
s 9 =4 =
o= = « o
= o > =
P So 9l z< =
JoR} o 7 o ot =
? & o= o Z|Qo_[ |4
g0 O w N e} =z|EE2 =
g_ €5 o| & Sl <E9l el o
5 o \EQ |c|gl=l%|e|2kE &2
5] 5 an |z o TIEEI S| o
Q Sly|S|Q|2(ok3 =] <
e (e} w Olx|xc|a|EE u|o
8 = w2 lelglao|lc|aws| vl =
£ 253 R FHREEEEE
= O F® HEREEEE R EE
g 0
2 Neogene
I
] b2
o
é Pal
s 50 aleogene
=z
2 X
o 65
= |5
-2 Cretaceous
£ (100 - -
2
T
2
(&) l 4
o
el
2 146
— 4
2 | 150 L
2
< M
) [ Jurassic I’ 1
o o
o c
= g E
;g';,ﬁ 200 [~ = -
2 — 208
BT
- . L I
T < Triassic
£S5
<
22—t
8 2250 245 L 1
2
=2 Permian ?
<] E
o
Figure 21.  Events chart for the Cretaceous-Tertiary Composite
Total Petroleum System (701301) and the Coastal Plain and
Offshore Assessment Unit (70130101). Light gray shading indicates
rock units present. Light blue indicates secondary or possible

occurrences of source rocks depending on quality and maturity
of the unit. Age ranges of source, seal, reservoir, and overburden
rocks and the timing of trap formation and generation, migration,
and preservation of hydrocarbons are shown in green and yellow.





	Figure 8.  Events chart for the Cretaceous-Tertiary petroleum system of MSGBC Basin.  (USGS)
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	Figure 9.  TOC and vitrinite reflectance of Jammah-1, offshore Gambia.
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	Figure 10.  Subsurface geology along the section of the wells drilled in Gambia.
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Figure 9. Schematic east-to-west cross section through The Gambia showing locations of potential oil prospects with their associated total petroleum systems, reservoirs, and
source rocks. Modified from Bungener (1995).





	Figure 11.  Schematic east-west section across Gambia. (USGS)
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	Figure 12.  Typical seismic section along the onshore and shallow water areas of Gambia.
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	Figure 13.  Salt sub-basins distributions in MSGBC Basin.  (from Fusion)
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	Figure 14.  East-West schematic section along offshore Gambia.
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	Figure 15.  Toe-thrust signature of 2D seismic data in deepwater area, offshore Gambia.  Please also refer to the same schematic expression in Figure 14.


II. Key Success Factor (KSF) in Oil Depot Business

Oil Depot Business consists of three main parts, namely Oil Product Import, Oil Tank Farm Operation and Marketing (Retailing). The various aspects of these three parts to ensure the success of running Oil Depot business are described as below. Factors affecting profit will also be discussed.

(A) Oil Product Import

i. Reliable Supply Source

It is strongly recommended to purchase oil products directly from refineries, especially those owned by oil producing countries or major oil companies. It will reduce the risk of interruption of oil supply. Also, the price you pay to the refinery, in a long run, will be less than what you pay to the trading company.

ii. Stable Quality of oil product (Specification)

The specification of oil product, in terms of Sulphur content (S%), lead content (Pb%), Aromatic content…etc., has to be closely watched. Sulphur content (S%), for example, has to be contained to a certain level to prevent tank corrosion, air pollution, and the induced acid rain. It affects not only the lifespan of oil tanks that is vital to the project, but also is an environmental protection issue. 

(B) Oil Tank Farm Operation 
· Mooring Arrangement: The following services are required while unloading oil       products from Oil Tankers to onshore tanks.

i. Tugboat

Tugboat is used to assist the oil tanker to alongside the pier.

ii. Pilot
Pilot is the person set to help the captain approaching and mooring the oil tanker to the berth.

iii. Loading Master

A person who is in charge of the unloading process, such as product inspection, quantity gauging. Must communicate with the captain well. 

iv. Oil Booming
Oil Booming is a procedure set to prevent oil dispersion in case of oil spillage while unloading oil products from Oil Tankers to onshore tanks.

v. Food and Fresh water supply 

It’s part of the logistic services offered to oil tankers, so that the boats can carry on their journey.

vi. Garbage Handling
Removing garbage from the boats is also part of the logistic services.

· Tank Farm management

i. Qualified Operating staff 

Minimum 8 operators are required for running a depot with capacity of 30,000 kiloliter (kl).

ii.  Routine Maintenance

Including the maintenance of Digital Control System (DCS), Electronic Software, Instruments, rotating machines...etc.

iii. Schedule maintenance 

Contractors are retained to thoroughly examine the condition of both the hardware and software on a regular basis.

iv. Inspection

Cathode protection, grounding…etc. of the tanks has to be inspected regularly to ensure the safety of the Tank Farm.

v. Laboratory Support 

This is to analyze the quality of oil products received from the oil tankers. The Depot thus could decide whether the products are acceptable. It also monitors the condition of oil products stored in the tanks regularly. 

(C) Marketing 
The relationship between Oil Depot and gas stations has to be carefully handled. It is a mutually beneficial relationship between the two parties. Without distribution channel, the Oil Depot is unable to deliver the products to end-users. The products it stored turns to inventory. On the other hand, the gas stations can only be prosperous by working closely with the local supplier, the Oil Depot. It’s difficult for gas station owners to find a competitive supplier to replace the local one.
Therefore, integrating downward to the retailing system is the ultimate goal for Oil Depot. With its own distribution channel, Oil Depot will have more bargain power to negotiate with other gas station owners. The management of Oil Depot, then, will be smoother than ever.  
(D) Profit
The major factors affecting profit of an Oil Depot includes the margin of oil product and the turnover rate of the tanks.  Extra profit comes from creating more margins and increasing turnover rate of tanks.

Margin means the price difference between oil product imports and get paid by the gas stations. What we paid to the oil product importers accounts for 70~80% of the price that we charge to distributors. A good bargain with oil importers will tremendously contribute to the margins. 

The other way to create more margins is to tune up the wholesale price. Price to various domestic distributors is set by quantity ordered and station location (i.e. distance to the Oil Depot). For Eastern and Southern Senegal, the price strategy should be different. It can be set slightly lower than the existing suppliers’ price that is from Dakar, to enjoy the most of geographic advantage. 

Turnover rate is the key part of managing an Oil Depot. It’s defined as the number of sellout of the full-stored oil products per month. In other words, it indicates how many times the tanks were filled and emptied within a month. The higher the turnover rate, the lower the average operating cost. Normally, it is required to have a turnover rate around 2 to protect the profitability of a Depot project.
III. CPC’s BOOT role in the Bonto Oil Tank Farm project 
It is CPC’s great honor to be invited to come to Gambia to evaluate the Bonto Oil Tank Farm project. After the two-day visit, however, CPC’s delegation found that CPC is not able to handle the said project, or to play the Build-Own-Operate-Transfer (BOOT) role. 
The major concern of CPC for the said project is the turnover rate of oil tanks. Refer to the above-mentioned Key Success Factor (KSF), the turnover rate is the key to success in Oil Depot Business. By CPC’s standard, 2 is the minimum turnover rate requested for starting an oil depot project. It means that, for a 30,000 kiloliter (kl) capacity Bonto Oil Tank Farm, the acceptable annual throughput to CPC is minimum 720,000 kl (=30,000 x 2 x 12). 

We learnt that the throughput of SHELL Depot is approximately 100,000 kiloliter per year which accounts for most of the oil supply to Gambia nowadays. Taking the growth of domestic demand and the supply to Eastern and Southern Senegal into account, the throughput of Bonto Oil Tank Farm is estimated as 200,000 kl in year 2005 as shown on the proposal. Obviously, there is a big gap between the estimated throughput (200,000 kl) and CPC’s requirement (720,000 kl). 

CPC did not participate in any oil E&P project in western Africa lately, and is not active in the oil trading business either. Thus, CPC has no confidence in locating a secure and reliable oil product supply source in this area. As for the marketing, it’s extremely difficult for CPC to build up the connection with gas stations in Eastern and Southern Senegal that is vital to the project.  

After thorough discussion, CPC’s delegation concludes that CPC is not able to handle the said project, or to play the Build-Own-Operate-Transfer (BOOT) role.
 However, CPC is very much willing to provide you the necessary advisory, both economically and technically, to accomplish the Bonto Oil Tank Farm project. CPC is able to provide PMC (project management and consulting) services, which includes pre-commissioning, commissioning, startup, and performance test. Also CPC is capable of providing on-the-job training for petroleum related operation.

IV. Technical comments for the Bonto Oil Tank Farm project
1. Please survey the sand/sediment movement of River Gambia. The old map printed in year 1941 indicates the water depth nearby the pier area around 6 meters. However, the latest survey done by Moukhtara Holding Co. Ltd. shows it is barely 1 meter. The sand/sediment movement survey is required for accurately estimating the period and cost for dredging River Gambia. 

2. Please justify the soil data collected from land drilling as a reference of tank construction. It provides valuable information while making engineering design to prevent tank distortion or tilt problems.

3. Please be cautious about the phenomena of oil leakage and contamination to underground water of the tank farm. Please study the hydrologic regime of the area near the tank farm and to set up an earlier oil leak alarm system at the downstream site.

4. Please consider building a Buffer Zone (or Green Land) of approx. 100 meters wide as a barrier between the tank farm and the residence area. This buffer zone could actually avoid lots of arguments and disputes later on.

5. Please reconsider the capacity and the number of the tanks. We suggest two tanks for each kind of oil product. Also, we suggest using equal capacity for all tanks to provide tank utilization flexibility. 

6. Please consider using the Internal Floatation Head Tanks for gasoline and JP-A1 (if it is still adopted in this project). This design could reduce VOC emission and tank fluid vaporization.

7. Please set up Standard Operation Procedure (SOP) of the tank farm. The API code that CPC followed, including API-510, API-570, API-2015, API-2016 will be provided for your reference.

8. Please set up Engineering Standard of the tank farm.  The API code that CPC followed, including API-650, API-651, API-652, API-653 will be provided for your reference. These API codes will help your engineers doing design, materials procurement, constructions, and maintenances… etc.

9. In Taiwan, government regulates the operation period of tanks. A period of 10 years was set to have the new tanks opened and checked. A period of 5 years was set for the old tanks. It is the appropriate way to ensure tanks operated in good conditions. It is necessary to check the tank corrosion (due to water content inside the oil products), leakage, level gages, cathode protection, etc., and to furnish a fully repair and maintenance work. 

10. Please be noted that there will be a lot of static charges inside the oil tank while unloading from the oil tanker. Therefore, discharge operation or sample taking… etc. are prohibited. 

11. Please be sure to provide operator walkway on roof of tanks to prevent accident during tank examination, sampling, gage check etc.

12. Please consider recycling the waste lube oil.  Waste lube oil could be added to the fuel oil, or, after reprocessed, be blended new lube oil.

13. Please be advised that some items should be included in the future risk analysis of the Bonto Tank Farm project. They are, 

13.1 Please do HAZOP (Hazard Operation Analysis). Such risk analysis analyzes the various cases of tank breakage and oil leakage. Further more, those leak oil will flow into the River Gambia.

13.2 Please consider the ground surface subsidence problem of the oil tanks foundation. 

13.3 Please consider the case of interruption of oil product supply.

13.4 Please consider the case of interruption of spare parts supply.
VI. Conclusion & Suggestion

As for the Bonto Oil Tank Farm project, please understand that CPC is not able to handle this project, or to play the Build-Own-Operate-Transfer (BOOT) role. However, please be noted that CPC is always your friend and is very much willing to provide you the necessary advisory, both economically and technically, to accomplish the Bonto Oil Tank Farm project.

CPC is able to provide PMC (Project Management and Consulting) services for this project, which includes pre-commissioning, commissioning, startup, and performance test. 

Human Resource is nothing but everything. Qualified employees with skills, in terms of planning, trading, operating and marketing, is the foundation of running Oil Depot business. CPC is capable of providing on-the-job training for petroleum related operation.

Hereafter are several suggestions made to the operation of Bonto Oil Tank Farm. 
1. A Joint Venture structure for Bonto Oil Tank Farm project is strongly recommended. Gambia government should be the major shareholder of this project from the very beginning. Partner selection may consider major oil companies and private sectors with good reputation. BOOT is not the best option for you. 

2. Please consider putting additional oil products, such as LPG, Asphalt, and Bunkers, on the product list of Bonto Oil Tank Farm to increase sales revenue, profit and flexibilities. LPG is closely related to people’s life, for instance, cooking. Asphalt is used for road paving, underground piping protections… etc. Bunkers supplied to tankers and ships generate huge profits. Sufficient supply of these products, from our point of view, will significantly boost the economic growth.

3. Please consider deleting JP-A1 (aviation kerosene) from the product list of the said project. JP-A1 operation requires more sophisticated technology and well-trained staff. Also, it is a “must” to have a good reputation, a Brand name, to do the business. 
4. Please consider oil products to be transported at a priority order. Firstly, the Oil Pipeline (the cheapest, the safest and the most efficient way). Secondly, the Barges (or tankers). Thirdly, Railroad (or train). Last, the Trucks (or trailers).

5. Please consider setting up the relayed distribution centers at appropriate locations to send out or to truckload oil products.

Finally, We would like to thank you again for inviting us to your country and to offer CPC the opportunity to evaluate the Oil Exploration and Production project and Bonto Oil Tank Farm project. Although CPC is not able to invest the Bonto Oil Tank Farm project, we look forward to a fruitful result after further studying the Oil Exploration and Production project. 
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