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ABSTRACT: The 12 January 1998 rupture of a 24-inch
pipeline from the IDOHO platform to the Mobil Qua Iboe
terminal resulted in the release of approximately 40,000
bbl of light Nigerian crude oil. Because of rapid westerly
transport, dispersants were the method of primary
response, with approximately 250 barrels being applied.
Also, because more than 90% of the oil was dispersed
offshore, heavy shoreline oiling was limited and localized.
However, due to westward transport by nearshore currents,
remnants of the spill tracked 5-10 km offshore from the
spill source were observed at Lagos harbor, about 900 km
away. Oiling of interior sensitive mangrove habitats was
limited to a few locations. Exposed sand beaches self-
cleaned within 2-3 weeks. Cleanup of heavily impacted
shoreline areas recovered approximately 1000 bbl of oily
waste. A national and international team of scientists was
activated within 24 hours and directed toward measuring
impact on environmental resources important to local
human activities. Elements of the scientific program were
(1) offshore components, including fisheries, benthos,
chemistry, microbiology; and (2) riverine/estuary,
including extensive water analysis to detect any spill input
to water resources used by local settlements and chemical
analysis of local fish market samples. Preliminary results
indicated that any initial environmental effects were limited
and localized. Based on the intial program, a larger
followup program is planned involving offshore studies, a
shoreline fate and effects program, impact to mangrove

habitats, and a study of any socioeconomic and human
health effects.

DISCUSSION

Introduction

2Q�0RQGD\�� -DQXDU\�����D� UXSWXUH� LQ�D���´�SLSHOLQH����
NP�RIIVKRUH�EHWZHHQ�WKH�,GRKR�SODWIRUP�DQG�WKH�0RELO�4XD
,ERH� 7HUPLQDO� �4,7�� IDFLOLW\� UHVXOWHG� LQ� WKH� UHOHDVH� RI
DSSUR[LPDWHO\��������EEO�RI�1LJHULDQ�FUXGH�RLO��,Q�UHVSRQVH
WR� WKH� VSLOO�� FOHDQXS� DQG� FRQWDLQPHQW� HTXLSPHQW� ZHUH
LPPHGLDWHO\� GHSOR\HG�� &OHDQ� 1LJHULD� $VVRFLDWHV� �&1$��
RWKHU�RLO�FRPSDQLHV��DV�ZHOO�DV�1LJHULDQ�DQG�IRUHLJQ�H[SHUWV
ZHUH�LQYLWHG�WR�DVVLVW�LQ�WKH�FOHDQXS�DQG�WKH�DVVHVVPHQW�RI
WKH�VSLOO¶V�LPSDFW�RQ�RIIVKRUH�DQG�FRDVWDO�DUHDV�
7KH�1LJHU�'HOWD�UHJLRQ�RI�1LJHULD�LV�RQH�RI�WKH�PDMRU�RLO

SURGXFLQJ�UHJLRQV�RI�WKH�ZRUOG��:LWKLQ�WKLV�DUHD�� WKHUH�DUH
���RLO�FRPSDQLHV�SURGXFLQJ�RLO�RQVKRUH�DQG�RIIVKRUH��7KH
4,7� IDFLOLW\� DQG� LWV� DVVRFLDWHG� RIIVKRUH� SURGXFWLRQ
SODWIRUPV� LV� RQH� RI� WKH� UHJLRQ¶V� PDMRU� RLO� SURGXFHUV�
VXSSRUWLQJ� SURGXFWLRQ� RI� DSSUR[LPDWHO\� �������� EEO�GD\�
7KLV�UHJLRQ�KDV�D�QXPEHU�RI�FRDVWDO�HQYLURQPHQWV�DW�ULVN�WR
RLO�VSLOODJH��)LJXUH���VKRZV�WKH�ORFDWLRQ�RI�4,7�DQG�WKH�RLO
VSLOO�DV�ZHOO�DV� WKH�PDMRU�FRDVWDO�UHJLRQV�LQ� WKH�VSLOO�]RQH�
7KH�FKDUDFWHULVWLFV�RI�WKHVH�UHJLRQV�DUH�DV�IROORZV��'XEOLQ�
*UHHQ�HW�DO���������



Figure 1. Map of Nigerian Coast, with Inset Map of West Africa Major Physical Features and Coastal Regions.

• 7KH�6WUDQG�&RDVW� LQ� WKH� HDVWHUQ� DUHD� LV� FKDUDFWHUL]HG
E\�WHUUHVWULDO�ULYHULQH�V\VWHPV�ZLWK�ZLGH�H[SRVHG�ILQH
VDQG� VKRUHOLQHV��2LO�GRHV�QRW�SHUVLVW� IRU� ORQJ�SHULRGV
RI�WLPH�DORQJ�WKHVH�H[SRVHG�EHDFKHV�GXH�WR�ZDYH�DQG
WLGDO�DFWLRQ�DQG�EHDFK�PRYHPHQW�

• 7KH�1LJHU�'HOWD� UHJLRQ� LV� FKDUDFWHUL]HG� E\� H[WHQVLYH
PDQJURYH� GHOWDLF� HQYLURQPHQWV� DQG� H[SRVHG� VDQG
VKRUHOLQHV��7KH�VKHOWHUHG�DUHDV�EHKLQG�WKH�FRDVWDO�VDQG
EHDFKHV� FRQVLVW� SUHGRPLQDQWO\� RI� DQ� H[WHQVLYH
QHWZRUN� RI� ULYHUV�� FUHHNV� DQG� VWUHDPV� ERUGHUHG� E\
WUDFWV� RI� PDQJURYH� WUHHV�� 7KHVH� DUH� VHQVLWLYH� DQG
ELRORJLFDOO\� SURGXFWLYH� KDELWDWV�ZKHUH� RLO� FDQ� SHUVLVW
DQG�FDXVH�GDPDJH�WR�WKH�WUHHV�DQG�DVVRFLDWHG�SODQW�DQG
DQLPDO�FRPPXQLWLHV�

• 7KH�:HVWHUQ�0DKLQ�PXG� FRDVW� FRQVLVWV� RI� ORZ�O\LQJ
FRDVWDO�FUHHNV��RUJDQLF�HQULFKHG�PXG�IODWV�DQG�EHDFKHV
ZLWK� VRPH� PDQJURYH� KDELWDW�� 'XH� WR� WKH� VRUSWLYH
FDSDFLW\� RI� ILQH� JUDLQ� VHGLPHQWV� IRU� K\GURFDUERQV�
WKHVH� DUH� HQYLURQPHQWV� ZKHUH� RLO� LV� H[SHFWHG� WR� EH
SHUVLVWHQW�

• 7KH� %DUULHU�ODJRRQ� UHJLRQ�� LQFOXGLQJ� WKH� /DJRV� DUHD
ODJRRQ� V\VWHP� LQ� WKH� ZHVW�� LV� WKH� PRVW� KHDYLO\
SRSXODWHG� UHJLRQ� RI� 1LJHULD� ZLWK� DSSUR[LPDWHO\� ��
PLOOLRQ� LQKDELWDQWV�� ,W� LV� FKDUDFWHUL]HG� E\� EDUULHU

LVODQGV�KDYLQJ�H[WHQVLYH�DUHDV�RI�ORZ�HQHUJ\�VKHOWHUHG
ODJRRQV�

Spill track

7KH�VSLOO�LQFLGHQW�RFFXUUHG�GXULQJ�WKH�³KDUPDWWDQ´�SHULRG
RI� WKH� \HDU� ZKHQ� HDVWHUO\� ZLQGV� FDUU\� ILQH� GXVW� IURP� WKH
6DKDUD� ZHVWZDUG�� 7KLV� FDXVHG� D� UHGXFWLRQ� LQ� YLVLELOLW\
GXULQJ�WKH�LQLWLDO�GD\V�RI�WKH�UHVSRQVH�DQG�GLFWDWHG�WKH�XVH
RI� KHOLFRSWHUV� UDWKHU� WKDQ� IL[HG�ZLQJ� DLUFUDIW� IRU� VSLOO
WUDFNLQJ��)RU�WKH�ILUVW�IRXU�GD\V�DIWHU�WKH�VSLOO��WKH�VSLOO�WUDFN
ZDV� JHQHUDOO\� RIIVKRUH� DQG� ZHVWZDUG�� GULYHQ� E\� WKH
UHVLGXDO�ZHVWHUO\�QHDUVKRUH� WLGDO� IORZ��%\� -DQXDU\����� WKH
SUHGRPLQDQW� ZLQG� GLUHFWLRQ� VKLIWHG� WR� WKH� VRXWKZHVW
FDXVLQJ� ERGLHV� RI� RLO� WR� JR� DVKRUH� DW� VSRUDGLF� ORFDWLRQV
DORQJ�WKH�FRDVW�EHWZHHQ� WKH�6DQJDQD�DQG�)RUFDGRV�5LYHUV
�)LJXUH� ���� )LJXUH� �$� VKRZV� WKH� SRVLWLRQ� RI� WKH� RIIVKRUH
ERG\� RI� RLO� RQ� -DQXDU\� ���� %\� -DQXDU\� ���� WKH� ILQDO
UHPQDQWV� RI� WKH� VDPH� ERG\� RI� RLO� ZHUH� LQ� GLVFRQWLQXRXV
EDQGV� RII� WKH� FRDVW� RI� /DJRV� ODJRRQ�� ZKHUH� VWUDQGLQJ
RFFXUUHG� DW� VSHFLILF� ORFDWLRQV� �)LJXUH� �%��� DSSUR[LPDWHO\
����NP�ZHVW�RI�WKH�VSLOO�VLWH�



Figure 2. Overview of the spill track. A. The location of the body of spilled oil off the Brass River on January 15 1998.
B. The location of the remnants of spilled oil off Lagos Lagoon on January 28 1998

Cleanup response

,Q� UHVSRQVH� WR� WKH� VSLOO�� WKH� DSSOLFDWLRQ� RI� GLVSHUVDQWV
IURP� YHVVHOV� ZDV� PRELOL]HG� LPPHGLDWHO\� DV� WKH� SULQFLSDO
UHVSRQVH� PHWKRG� WR� UHPRYH� RLO� IURP� WKH� VHD� VXUIDFH� DQG
PLWLJDWH� DQ\� VKRUHOLQH� LPSDFWV�� 'LVSHUVDQWV� ZHUH� DSSOLHG
IURP� YHVVHOV� HTXLSSHG� ZLWK� VSUD\� ERRPV� DQG� ILUH� KRVHV�
$HULDO�REVHUYHUV�LQ�KHOLFRSWHUV�FORVHO\�WUDFNHG�WKH�VSLOO�DQG
GLUHFWHG� WKH� UHVSRQVH� YHVVHOV�� :LWK� WKH� RIIVKRUH� VOLFN
PRYLQJ� WR� WKH� ZHVW� DQG� SHUVLVWLQJ� ORQJHU� WKDQ� ��� KRXUV�
0318� UHTXLUHG� LQIRUPDWLRQ� RQ� ZKHWKHU� WKH� GLVSHUVDQW
RSHUDWLRQ�ZRXOG�EH�HIIHFWLYH�DIWHU�WKH�RLO�KDG�ZHDWKHUHG�RQ
WKH� VHD� VXUIDFH� IRU� ORQJHU� WKDQ� ��� KRXUV�� &RPSXWHU
PRGHOLQJ� RI� WKH� HYDSRUDWLRQ� RI� WKH� ORZ�PROHFXODU�ZHLJKW
IUDFWLRQ� RI� WKH�1LJHULDQ� FUXGH� RLO� XQGHU� WKH� �� NQRW� ZLQG�
���&� ZDWHU� WHPSHUDWXUH� FRQGLWLRQV� SUHGLFWHG� WKDW
DSSUR[LPDWHO\� ���� RI� WKH� PDVV� RI� WKH� RLO� ZLWK� FDUERQ

QXPEHUV� OHVV� WKDQ�Q&���ZRXOG� HYDSRUDWH�ZLWKLQ� ��� KRXUV
DIWHU�WKH�VSLOO�
$�GLVSHUVDQW�XVH�PRQLWRULQJ�WHDP��1DWLRQDO�(QYLURQPHQW

7HFKQRORJ\� &HQWUH�� 1(7&(1�� 8.�� ZDV� PRELOL]HG� DQG
EHJDQ� PRQLWRULQJ� WKH� GLVSHUVDQW� RSHUDWLRQ� 6XQGD\� ��
-DQXDU\�� 7KH� PRQLWRULQJ� GHPRQVWUDWHG� WKDW�� DW� WKH� ���&
DPELHQW� ZDWHU� WHPSHUDWXUHV�� WKH� 1LJHULDQ� FUXGH� UHPDLQHG
GLVSHUVLEOH�IRU�WKH�HQWLUH�SHULRG��DSSUR[LPDWHO\�����KRXUV�
GXULQJ�ZKLFK�D�VLJQLILFDQW�PDVV�RI�RLO�UHPDLQHG�RQ�WKH�VHD
VXUIDFH�� 7KH� HIIHFW� RI� WKH� KLJK� WURSLFDO� VHD� WHPSHUDWXUHV
NHSW�WKH�YLVFRVLW\�RI�WKH�RLO�ORZHU�WKDQ�LW�ZRXOG�KDYH�EHHQ
LQ�FROGHU� WHPSHUDWH�ZDWHUV��DQG� WKHUHE\�H[WHQGHG� WKH� WLPH
SHULRG� ZKHQ� WKH� VSLOO� FRXOG� EH� WUHDWHG� E\� WDUJHWHG
GLVSHUVDQW� DSSOLFDWLRQ�� 7KH� DSSOLFDWLRQ� RI� GLVSHUVDQW� DQG
WKH� W\SH� RI� SURGXFWV� XVHG� LV� VXPPDUL]HG� LQ� 7DEOH� �� DQG
FXPXODWLYH�GLVSHUVDQW�XVH�LV�VKRZQ�LQ�)LJXUH���

Table 1. Cumulative dispersant usage showing the different products
used during the spill response through 18 January 1998.

'DWH
�-DQXDU\������

9ROXPH�GLVSHUVDQW
DSSOLHG��EEOV�

&XPXODWLYH�YROXPH
DSSOLHG��EEOV�

'LVSHUVDQW�W\SHV
$SSOLHG

�� � � *ROG�&UHZ

�� �� �� *ROG�&UHZ

�� �� �� *ROG�&UHZ

�� �� ��� *ROG�&UHZ

�� �� ��� *ROG�&UHZ��&RUH[LW������
&RUH[LW�����

�� ���� ����� &RUH[LW�������&RUH[LW�����

�� � ����� &RUH[LW�����



Figure 3. Cumulative dispersant use of all types during the period 12 January 1998 - 18 January 1998.

2YHU�IOLJKWV�RI�WKH�VSLOO�]RQH�PRQLWRUHG�DUHDV�RI�VKRUHOLQH
EHWZHHQ� -DQXDU\� ��� DQG� )HEUXDU\� ��� 6KRUHOLQH� YLGHR
VXUYH\V� ZHUH� FRQGXFWHG� RQ� -DQXDU\� ���� ���� ��� DQG
)HEUXDU\� �� DQG� WKH� UHVXOWV� HQWHUHG� RQ� D� FRPSXWHU
*HRJUDSKLF� ,QIRUPDWLRQ� 6\VWHP� �*,6�� GDWDEDVH�� )LJXUH� �
VKRZV�WKH�VKRUHOLQH�RLOLQJ�UHVXOWV�IRU�WKH�1LJHU�'HOWD�FRDVW�
7KLV� VKRUHOLQH�RLOLQJ� LQIRUPDWLRQ� LV� WKH�VRXUFH�RI� WKH�VSLOO
KLVWRU\� QHHGHG� WR� GHVLJQ� ORQJHU� WHUP� VFLHQWLILF� VWXGLHV�
0RGHUDWH� WR� KHDY\� VKRUHOLQH� LPSDFWV� ZHUH� OLPLWHG� WR� D
VPDOO� QXPEHU� RI� ORFDWLRQV�� PDQ\� RI� ZKLFK� ZHUH� DORQJ
H[SRVHG� VDQG� EHDFKHV� LQ� WKH� 1LJHU� 'HOWD� UHJLRQ� EHWZHHQ
WKH� 6DQJDQD� DQG� )RUFDGRV�5LYHUV��0RVW� RI� WKHVH� H[SRVHG
VDQG�EHDFKHV�VHOI�FOHDQHG�DV�D�UHVXOW�RI�ZDYH�DFWLRQ�ZLWKLQ
���� ZHHNV�� 2EVHUYDWLRQV� IURP� RYHU� IOLJKWV� RI� WKH� 1LJHU

'HOWD� UHJLRQ� GRQH� RQ� ��� DQG� ��� -DQXDU\� SURYLGHG� DQ
HVWLPDWH� RI� DSSUR[LPDWHO\� �������� EEO� RI� VWUDQGHG� RLO� RQ
H[SRVHG� EHDFKHV� EDVHG� RQ� DUHD� DQG� GHQVLW\� RI� FRYHUDJH�
7KHUH� ZDV� OLWWOH� RLO� LQFXUVLRQ� LQWR� HVWXDULHV� RU� SURWHFWHG
PDQJURYH� HQYLURQPHQWV�� ,Q� RQO\� WZR� ORFDWLRQV� ZHUH
PRGHUDWH�WR� KHDY\� GHSRVLWV� RI� RLO� QRWHG� LQ� WKH� PDQJURYH
IULQJH�RI�FUHHNV�QHDU�ULYHU�PRXWKV�LQ�WKH�1LJHU�'HOWD��,Q�WKH
/DJRV� /DJRRQ� DUHD�� UHPQDQWV� RI� WKH� VSLOO� UHDFKHG� VRPH
VKRUHOLQH� ORFDWLRQV� ���� ZHHNV� DIWHU� WKH� VSLOO�� UHTXLULQJ
VKRUHOLQH� FOHDQXS� LQ� WKH� DIIHFWHG� DUHDV�� %DVHG� RQ� DHULDO
VXUYH\V�� GLVSHUVDQW� XVH� PRQLWRULQJ� DQG� HVWLPDWHV� RI� RLO
EHKDYLRU�LQ�WKH�HQYLURQPHQW��DQ�DSSUR[LPDWH�PDVV�EDODQFH
GHILQLQJ� WKH� IDWH� RI� WKH� VSLOO� RLO� FDQ� EH� PDGH�� 7KLV� LV
VXPPDUL]HG�LQ�7DEOH���



Table 2. The fate of the Idoho-QIT oil spill: estimated mass balance as
of 18 January 1998.

2LO�)DWH (VWLPDWHG�YDOXH��EEO�

(YDSRUDWHG �����

6WUDQGHG�RQ�VKRUHOLQH ���

5HPDLQLQJ�RQ�VHD�VXUIDFH ��

&KHPLFDOO\�GLVSHUVHG ����

1DWXUDOO\�GLVSHUVHG �����

Figure 4. Shoreline oiling map of the Niger Delta area showing the results of aerial video surveys done 19 January
1998 and again on 27/28 January 1998.

$� WRWDO� RI� ��� ORFDWLRQV� KDG� RLO� EDQGV� JUHDWHU� WKDQ� �� P
ZKLFK� ZDUUDQWHG� VKRUHOLQH� FOHDQXS� DFWLYLW\�� 7DEOH� �
VXPPDUL]HV� WKH� VKRUHOLQH� FOHDQXS� DFWLYLW\� LQ� WHUPV� RI
GHEULV�FROOHFWHG�DQG�PDQSRZHU�XVH��,W�LV�HVWLPDWHG�WKDW�WKH
VKRUHOLQH� FOHDQXS� UHFRYHUHG� D� WRWDO� RI� DERXW� ����� EEO� RI

RLO\�ZDVWH��0RVW�RI�WKLV�ZDV�DTXDWLF�SODQW�PDWHULDO�IURP�WKH
/DJRV� /DJRRQ� DUHD�ZLWK� D� KLJK� ZDWHU� FRQWHQW�� 7KHUHIRUH�
WKH� DFWXDO� RLO� UHVLGXH� UHFRYHUHG� LQ� WKH� VKRUHOLQH� FOHDQXS
ZDV�OHVV�WKDQ�����RI�WKH������EEO�RI�ZDVWH�UHFRYHUHG�

Table 3. Summary of shoreline cleanup by area, with amount of debris recovered and manpower used.
$UHDV�&OHDQHG $UHD�5HIHUHQFH

�6HH�)LJXUH���
2LO\�'HEULV�&ROOHFWHG 0DQSRZHU�8VHG

7ZRQ�%UDVV�%HDFK %UDVV�5� ���EDJV ���PHQ

(ZRDPD�%HDFK 6DQJDQD�5� ���EDJV ���PHQ

2NSRPD�%HDFK )LVKWRZQ�5� ���EDJV ����PHQ

,NHL�%HDFK 5DPRV�5� ��EDJ ���PHQ

2WRNRORSHUH�%HDFK 5DPRV�5� ��EDJ ���PHQ

$NDVD�,�DQG�,,�%HDFKHV )RUFDGRV�5� ����YLOODJHV����EDJV ����PHQ

%DU�%HDFK /DJRV ���EDJV ���PHQ

)LYH�&RZULH�&UHHN /DJRV ����GUXPV���FRQWDLQHUV ����PHQ

%DQDQD�,VODQG /DJRV ��GUXPV���FRQWDLQHUV ����PHQ



The initial scientific response

%HFDXVH�RI�WKH�ORFDO�SRSXODWLRQ¶V�GHSHQGHQFH�RQ�FRDVWDO
UHVRXUFHV� D�PDMRU� FRQFHUQ� RI� ZDV� WKH� SURWHFWLRQ� RI� WKRVH
UHVRXUFHV�� 7KH� LQLWLDO� UHVSRQVH� ZDV�� WKHUHIRUH�� D� KXPDQ
UHVRXUFH� EDVHG� UHVSRQVH� �0318�� ������� $� WHDP� RI
1LJHULDQ� 8QLYHUVLW\� VFLHQWLVWV�� ORFDO� DQG� LQWHUQDWLRQDO
FRQVXOWDQWV�� DQG� 0RELO� SHUVRQQHO� ZDV� DFWLYDWHG
LPPHGLDWHO\�IROORZLQJ�WKH�VSLOO�WR�LQLWLDWH�VFLHQWLILF�VWXGLHV�
0DMRU� HOHPHQWV� RI� WKLV� WHDP� ZHUH� LQ� WKH� ILHOG� WDNLQJ
VDPSOHV� ZLWKLQ� ��� KRXUV� SRVW�VSLOO�� (QWLWLHV� FRQWULEXWLQJ
SHUVRQQHO�WR�WKH�LQLWLDO�VFLHQWLILF�UHVSRQVH�WHDP�LQFOXGHG�
8QLYHUVLW\�RI�/DJRV (QYLURQPHQWDO� 5HVRXUFHV

0DQDJHUV�/WG���/DJRV
8QLYHUVLW\�RI�&DODEDU (�7HFK� ,QWHUQDWLRQDO� ,QF��

86$
8QLYHUVLW\�RI�8\R )XJUR�3URGHF� /WG�� 3RUW

+DUFRXUW
%RZGRLQ�&ROOHJH��86$ 0318�4,7��0318�/DJRV
7KH�JRDOV�RI� WKH� LQLWLDO� VFLHQWLILF�SURJUDP�ZHUH�GLUHFWHG

WRZDUG�PHDVXULQJ�RLO�VSLOO�LPSDFWV�RQ�WKRVH�HQYLURQPHQWDO
UHVRXUFHV� LPSRUWDQW� WR� ORFDO� KXPDQ� DFWLYLWLHV� �0318�
������� 7KHUH� ZHUH� WZR� PDMRU� HOHPHQWV� WR� WKLV� UHVSRQVH�
7KH� ILUVW� ZDV� DQ� RIIVKRUH� SURJUDP� GHVLJQHG� WR� GHWHFW
LPSDFWV�RQ�ILVKHULHV��7KH�VHFRQG�HOHPHQW�ZDV�EDVHG�LQ�WKH
ULYHU� HVWXDULHV� DQG� ZDV� GHVLJQHG� WR� GHWHFW� DFXWH� VSLOO
LPSDFWV�RQ�ZDWHU�DQG�IRRG�UHVRXUFHV�XVHG�E\�ORFDO�SHRSOH�
7KH�UHVXOWV�DUH�VXPPDUL]HG�EHORZ�

The Offshore program: 7KH�RIIVKRUH�SURJUDP�FRQVLVWHG
RI� VDPSOLQJ� DW� ��� VWDWLRQV� H[WHQGLQJ� WKH� OHQJWK� RI� WKH
1LJHULDQ�FRDVW�IURP�4,7�WR�/DJRV��)LJXUH����

• 0LFURELRORJ\��(OHYHQ�RI�WKH����RIIVKRUH�VWDWLRQV�ZHUH
VDPSOHG�IRU�EDFWHULD��7KH�RIIVKRUH�VXUIDFH�ZDWHUV�ZHUH
YHU\� ULFK� LQ� KHWHURWURSKLF� EDFWHULD�� 7RWDO� FRXQWV

UDQJHG� IURP��� [� �������PO� WR� �� [� �������PO�� 7RWDO
FROLIRUP� EDFWHULD� ZHUH� IRXQG� DW� DOO� VWDWLRQV�
Salmonella� DQG�Shigella�ZHUH� IRXQG� DW��� RI� ��� VLWHV�
+\GURFDUERQ� XWLOL]LQJ� EDFWHULD� ZHUH� IRXQG� DW� DOO
VWDWLRQV��+RZHYHU��K\GURFDUERQ�PHWDEROL]LQJ�EDFWHULD
QHYHU� DPRXQWHG� WR� PRUH� WKDQ� ������ �UDQJH� ����� �
������RI�WKH�WRWDO�EDFWHULD�IRXQG��7KHVH�UHVXOWV�LQGLFDWH
WKDW� WKH� HQYLURQPHQW� LQ� ZKLFK� WKHVH� EDFWHULD� ZHUH
OLYLQJ�ZDV� H[WUHPHO\� ULFK� LQ� RUJDQLF�PDWWHU� DQG� WKDW
UHODWLYHO\�OLWWOH�RI�LW�ZDV�GHULYHG�IURP�K\GURFDUERQV�

• 3ODQNWRQ�� $� WRWDO� RI� ��� VLWHV� ZHUH� VDPSOHG� IRU
SODQNWRQ��3K\WRSODQNWRQ�DEXQGDQFH� DQG�ELRPDVV�ZDV
ORZ�� 7KH� ]RRSODQNWRQ� FRPPXQLW\� ZDV� ULFK� DQG
GLYHUVH��,W�FRQWDLQHG�RLO�VHQVLWLYH�JURXSV�VXFK�DV�FUDE
]RHD�DQG�MXYHQLOH�FRSHSRGV�

• :DWHU� FROXPQ� WRWDO� H[WUDFWDEOH� OLSLGV�� 6XUIDFH� ZDWHU
VDPSOHV�ZHUH�WDNHQ�DW����VWDWLRQV��7KH\�ZHUH�DQDO\]HG
IRU�WRWDO�H[WUDFWDEOH�OLSLGV��9DOXHV�UDQJHG�IURP������WR
����� SSP�� 7KH� KLJKHVW� YDOXH� ZDV� IRXQG� QHDU� WKH
,'2+2� SODWIRUP�� WKH� ORZHVW� YDOXH� ZDV� IRXQG
³XSVWUHDP´�RI� WKH� SODWIRUP�� 7KH� JHQHUDO� WUHQG�ZDV� D
GHFUHDVH�LQ�FRQFHQWUDWLRQ�ZLWK�ERWK�GLVWDQFH�IURP�WKH
SODWIRUP� DQG� WLPH� VLQFH� WKH� VSLOO�� 1R� YDOXHV� JUHDWHU
WKDQ� �� SSP� ZHUH� IRXQG� PRUH� WKDQ� ��� NP� IURP� WKH
SODWIRUP� RU� DIWHU� ��� -DQXDU\�� 0XFK� RI� WKLV� PDWHULDO
PD\�UHIOHFW�QDWXUDOO\�RFFXUULQJ�OLSLGV�

• 2IIVKRUH�EHQWKRV��$�WRWDO�RI����RIIVKRUH�VWDWLRQV�ZHUH

VDPSOHG�XVLQJ�D�����P��9DQ�9HHQ�JUDE��)HZ�EHQWKLF
PDFURIDXQD�ZHUH�IRXQG�LQ�WKH�EHQWKLF�VHGLPHQWV�ZLWK
D�WRWDO�RI����RUJDQLVPV�IRXQG�LQ�DOO�VDPSOHV��7\SLFDOO\
RQO\� D� IHZ� RUJDQLVPV� ZHUH� IRXQG� LQ� D� VDPSOH�� 2QH
VDPSOH�RII�WKH�6DQJDQD�5LYHU�FRQWDLQHG�QR�RUJDQLVPV
DW�DOO��7KHVH�UHVXOWV�DUH�UHDVRQDEOH� LQ�OLJKW�RI� WKH�IDFW
WKDW� WKH� RIIVKRUH� VHGLPHQWV� LQ� WKLV� UHJLRQ� DUH� YHU\
KLJKO\� HQULFKHG�ZLWK� WRWDO�RUJDQLF� FDUERQ� �72&�� DQG
DOVR� KDYH� YHU\� ILQH� JUDLQHG� SDUWLFOHV²ERWK� IDFWRUV
DVVRFLDWHG� ZLWK� ORZ� GHQVLWLHV� RI� LQIDXQD�� ,Q� D� ����
HQYLURQPHQWDO�LPSDFW�DVVHVVPHQW�VWXG\�RIIVKRUH�RI�WKH
%RQQ\� 5LYHU� �0318�� ������� D� WRWDO� RI� ��� RIIVKRUH
VHGLPHQW� VDPSOHV� ZHUH� WDNHQ� DQG� DQDO\]HG�� 0HGLDQ
YDOXHV� IRU�72&� ���������6DQG� ���������6LOW� �������
DQG� &OD\� �������� ZHUH� REWDLQHG�� 7KH� VHGLPHQWV
GHVFULEHG�IRU�RIIVKRUH�RI� WKH�%RQQ\�5LYHU�DUH�VR�ILQH
JUDLQHG�DQG�VR� ORDGHG�ZLWK�72&�WKDW� WKH\� DUH�KLJKO\
UHGXFHG� DQG� GR� QRW� VXSSRUW� DQ� DEXQGDQW� LQIDXQD� DV
REVHUYHG�IRU�WKH�VDPH�JHQHUDO�DUHD�LQ�WKLV�VWXG\��7KHUH
LV�QR�HYLGHQFH�WR�VXSSRUW�D�OLQN�EHWZHHQ�WKH�KLJK�72&
OHYHOV�LQ�WKH�RIIVKRUH�VHGLPHQWV�DQG�RLO�SURGXFWLRQ�LQ
WKH� DUHD�� 7KH� %RQQ\� 5LYHU� UHSRUW� FLWHV� ��� VHSDUDWH
VRXUFHV�RI�RUJDQLF� FRQWDPLQDWLRQ� LQ� WKH�%RQQ\�5LYHU
DUHD� DORQH�� 7KH� EDFWHULRORJLFDO� GDWD� SUHVHQWHG� LQ� WKH
SUHVHQW� UHSRUW� GHPRQVWUDWH� D� KLJK� OHYHO� RI� VHZDJH
FRQWDPLQDWLRQ�� 3HU\OHQH�� D� SRO\F\FOLF� DURPDWLF
K\GURFDUERQ�SURGXFHG�E\�QDWXUDO�SURFHVVHV�LQ�RUJDQLF
ULFK� PDULQH� VHGLPHQWV�� ZDV� WKH� GRPLQDQW� DURPDWLF
K\GURFDUERQ� IRXQG� LQ� WKH� RIIVKRUH� VHGLPHQWV� LQ� WKH
SUHVHQW� VSLOO� VWXG\�� 7KXV�� WKH� ORZ� DEXQGDQFH� RI
LQIDXQD� LQ� WKH�RIIVKRUH�EHQWKLF�VHGLPHQWV� DULVHV� IURP
KLJK� 72&� LQSXWV� DQG�ZLGHVSUHDG� GLVWULEXWLRQ� RI� ILQH
VHGLPHQWV� ZKLFK� \LHOG� D� KLJKO\� UHGXFHG� EHQWKLF
VHGLPHQW� HQYLURQPHQW�� LW� LV� QRW� DQ� HIIHFW� RI� WKH
,'2+2�RLO�VSLOO�

The Rivers/Estuaries program:� 7KHUH� ZHUH� WZR
HOHPHQWV�FRPSULVLQJ� WKH�HVWXDULHV�SURJUDP��DPELHQW�ZDWHU
TXDOLW\� DQG� ILVKHULHV�� 7KH\� ZHUH� ERWK� GLUHFWO\� FRQFHUQHG
ZLWK�GHWHUPLQLQJ�DQ\�LPSDFW�RI�WKH�VSLOO�RQ�WKRVH�DVSHFWV�RI
WKH�HQYLURQPHQW�ZKLFK� DIIHFW� WKH� ORFDO�SRSXODWLRQ� LQ� WKHLU
GDLO\�OLYHV�

• $PELHQW� ZDWHU� TXDOLW\�� $� WRWDO� RI� ��� ULYHUV� ZHUH
VDPSOHG�IRU�ZDWHU�TXDOLW\��LQFOXGLQJ�HYHU\�PDMRU�ULYHU
IURP� WKH� &DPHURRQ� ERUGHU� LQ� WKH� HDVW� WR� /DJRV
/DJRRQ�LQ�WKH�ZHVW��0RVW�ZHUH�VDPSOHG�D�PLQLPXP�RI
IRXU�WLPHV�GXULQJ�WKH�VSLOO�HYHQW��6RPH�ULYHUV�VXFK�DV
WKH� 4XD� ,ERH� �DW� 4,7�� ZHUH� VDPSOHG� VHYHQ� WLPHV
GXULQJ� WKH� VSLOO�� )LJXUH� �� VKRZV� WKH� PHDQ
FRQFHQWUDWLRQ�RI� WRWDO�H[WUDFWDEOH� OLSLGV� LQ� ULYHU�ZDWHU
IURP� WKH�&URVV�5LYHU� LQ� WKH� HDVW� �&56�� WR� WKH�/DJRV
DUHD�LQ�WKH�ZHVW��%'*���,W�LV�FOHDU�IURP�WKH�GDWD�VKRZQ
LQ�)LJXUH��� WKDW� WKH� FRQFHQWUDWLRQ�RI� WRWDO� H[WUDFWDEOH
OLSLGV� LQ� WKH� ZDWHU� LV� QRW� UHODWHG� WR� SUR[LPLW\� WR
,'2+2�� UDWKHU� LW� LV� D� SURSHUW\� RI� WKH� YDULRXV� ULYHUV�
7KH�0LGGOHWRQ�5LYHU� �)LJXUH� ���KDV� WKH�KLJKHVW� WRWDO
H[WUDFWDEOH� OLSLG� YDOXHV� REVHUYHG� H[FHSW� IRU� WKRVH
ZDWHUV� RIIVKRUH� RI� WKH� 0DKLQ� PXG� EHDFK�� 7KH
0LGGOHWRQ�5LYHU� DOVR� VXSSRUWV� WKH�KLJKHVW�SRSXODWLRQ



RI�K\GURFDUERQ�GHJUDGLQJ�EDFWHULD��:DWHUV�RIIVKRUH�RI
WKH�0DKLQ�PXG�EHDFK��)LJXUH����KDG�WKH�KLJKHVW�OHYHOV
RI� WRWDO� H[WUDFWDEOH� OLSLGV�� 7KLV� SUREDEO\� UHIOHFWV� WKH
ODUJH�VXVSHQGHG�VHGLPHQW�ORDG�LQ�WKH�DUHD� WKDW�DGVRUE
OLSLG� PDWHULDO� DQG� K\GURFDUERQV� IURP� DOO� VRXUFHV�
+RZHYHU�� QR� VLQJOH� YDOXH� REVHUYHG� LQ� WKH� HQWLUH� ���
VDPSOHV� WDNHQ� LQ� WKH� SURJUDP� H[FHHGHG� WKH� ��� SSP

1LJHULDQ� )HGHUDO� (QYLURQPHQWDO� 3URWHFWLRQ� $JHQF\
ZDWHU�TXDOLW\�OLPLW�IRU�WRWDO�H[WUDFWDEOH�OLSLGV�LQ�LQODQG
ZDWHUV��)(3$���������2Q�WKH�EDVLV�RI� WKHVH�GDWD��DQ\
K\GURFDUERQV� IURP� WKH� ,'2+2� RLO� VSLOO� SRVHG� QR
SXEOLF� KHDOWK� WKUHDW� WR� WKH� ULYHU� ZDWHUV� XVHG� E\� WKH
ORFDO�SRSXODWLRQ�

Figure 5. Mean total lipids extractable in river mouth waters sampled in January 1998. The rivers in the figure run
from east (Cross River) to west (Lagos Lagoon). Abbreviations for river names are: Cross River (CRS); Qua Iboe
River (QIB); Imo River (IMO); Andoni River (AND); Bonny River (BNY); New Calabar River (NCR); Sambreiro River
(SAM); St. Bartholomeo (STB); Santa Barbara River (SBR); St. Nicholas River (STN); Brass River (BRS); Nun River
(NUN); Sangana River (SGN); Fishtown River (FST); Kulama River (KLM); Middleton River (MID); Pennington River
(PEN); Dodo River (DOD); Ramos River (RAM); Forcados River (FCD); Escravos River (ESC); Lagos Lagoon (LEK);
Benin River (BEN); Between Lagos and Benin River, off Mahin Beach (BLB); Badagry Lagoon(BDG).

• )LVKHULHV��7RWDO�H[WUDFWDEOH�OLSLGV�LQ�ILVK�XVHG�IRU�IRRG
E\� ORFDO�SRSXODWLRQV�ZDV�PHDVXUHG� LQ� ILVK�RI�YDULRXV
VSHFLHV� REWDLQHG� IURP� ORFDO� ILVKHUPHQ� LQ� VL[� ULYHUV
ZLWKLQ� WKH� VSLOO� ]RQH� DQG� WZR� ULYHUV� RXWVLGH� WKH� VSLOO
]RQH�� 7KLV� IDLUO\� UHSUHVHQWHG� WKH� UDQJH� RI� ILVK� EHLQJ
HDWHQ�E\�WKH�ORFDO�SRSXODWLRQ��$�WRWDO�RI����LQGLYLGXDO
ILVK�UHSUHVHQWLQJ����LQGLYLGXDO�VSHFLHV�ZHUH�FROOHFWHG�
2QO\� �� RI� WKH� ��� LQGLYLGXDOV� H[FHHGHG� WKH� 8QLWHG
1DWLRQV� ��� SSP� �*(6$03�� ������ )$2� �����
WKUHVKROG� IRU� K\GURFDUERQV� LQ� ILVK�� 7KDW� LQGLYLGXDO
ZDV� D� Polydactylus quadrifilis� IURP� 6DQJDQD� 5LYHU
ZLWK� D� WRWDO� H[WUDFWDEOH� OLSLG� OHYHO� RI� ������ SSP�� P.
quadrifilis ZDV�IRXQG�LQ�WZR�RWKHU�ULYHUV�ZKHUH�LW�ZDV
HLWKHU�WKH�ILVK�VSHFLHV�ZLWK�WKH�KLJKHVW�WRWDO�H[WUDFWDEOH
OLSLG�YDOXH�RU�WKH�VHFRQG�KLJKHVW��7KH�WRWDO�H[WUDFWDEOH

OLSLG�PHDVXUHPHQW�LQFOXGHV�DOO�QDWXUDO�OLSLG�PDWHULDO�DV
ZHOO�DV�DQ\�K\GURFDUERQV�WKDW�PD\�EH�FRQWDLQHG�LQ�WKH
ILVK��,W�DSSHDUV�WKDW�P. quadrafilis LV�D�YHU\� IDWW\� ILVK�
WKH� ILVK� LQ� WKH�6DQJDQD�5LYHU�PD\� KDYH� DFFXPXODWHG
VRPH�K\GURFDUERQV�RYHU�WLPH�DQG�WKH�VOLJKWO\�HOHYDWHG
WRWDO�H[WUDFWDEOH�OLSLG�OHYHO�PD\�KDYH�QR�UHODWLRQ�WR�WKH
,'2+2� VSLOO�� 7KXV� LW� DSSHDUV� WKH� ,'2+2� RLO� VSLOO
SRVHG� QR� VLJQLILFDQW� SXEOLF� KHDOWK� WKUHDW� WR� WKH� IRRG
VXSSO\�RI�WKH�ORFDO�SRSXODWLRQ�LQ�WKH�VSLOO�]RQH�

Beyond the Initial Scientific Response

7KH�JRDO�RI� WKH� ORQJHU� WHUP� VFLHQWLILF� VWXG\� LV� WR� DVVHVV
ZKHWKHU� LQMXU\� IURP� WKH� RLO� VSLOO� FDQ� EH� GHWHFWHG� LQ� WKH
HQYLURQPHQWDO�DQG�KXPDQ�UHVRXUFHV�RI�WKH�VSLOO�]RQH��)LHOG



VDPSOLQJ� LV� SODQQHG� WR� VWDUW� LQ� $XJXVW�6HSWHPEHU� �����
7KH� VWXG\�SODQ� LV�GHVLJQHG� WR� HQDEOH� FRPSDULVRQ�EHWZHHQ
RLOHG�SRWHQWLDOO\�RLOHG� VLWHV� DQG�XQRLOHG� FRQWURO� VLWHV��7KLV
���� PRQWK� VFLHQWLILF� SURJUDP� LV� D� ULJRURXV� PXOWL�
GLVFLSOLQDU\� ILHOG� SURJUDP� HQFRPSDVVLQJ� VFLHQWLILF
HYDOXDWLRQ�RI� WKH� IROORZLQJ�FRPSRQHQWV��2IIVKRUH�6XUYH\�
&RDVWDO�%HDFK� 6XUYH\�� 5LYHU�(VWXDU\� 6XUYH\�� 6RFLR�
(FRQRPLF� (IIHFWV� 6XUYH\� DQG� +XPDQ� +HDOWK� (IIHFWV
6XUYH\��$GGLWLRQDOO\��WKHUH�DUH�SURJUDP�HOHPHQWV�UHODWHG�WR
'DWD� 0DQDJHPHQW� DQG� 0DSSLQJ� DQG� 0RELO� 3URMHFW
0DQDJHPHQW�� 7KH� IHDWXUHV� RI� HDFK� FRPSRQHQW� DUH
VXPPDUL]HG�EHORZ�
• 2IIVKRUH� 6XUYH\�� 7KH� REMHFWLYH� LV� WR� GHWHUPLQH

ZKHWKHU� LQMXU\�RFFXUUHG� WR� WKH�RIIVKRUH� HQYLURQPHQW�
LQFOXGLQJ� EHQWKRV� DQG� ILVK� WKURXJK� VWDWLVWLFDO
FRPSDULVRQV� RI� UHVXOWV� IURP� WKH� RLO� LPSDFW� DUHD� DQG
IURP�QRQ�RLOHG� FRQWURO� DUHDV��$� WRWDO� RI� ��� VLWHV�ZLOO
EH�VDPSOHG�IRU�EHQWKLF�VHGLPHQWV�DQG�ZDWHU�DW�YDULRXV
GHSWKV�� 7KH� ILHOG� VDPSOHV� ZLOO� EH� DQDO\]HG� IRU
K\GURFDUERQ� DQG� KHDY\� PHWDOV� FKHPLVWU\�� VHGLPHQW
JUDLQ� VL]H� DQG� WRWDO� RUJDQLF� FDUERQ� �72&��
PLFURELRORJ\�� DQG� EHQWKLF� LQIDXQD�� $� ILVKHULHV
FRPSRQHQW� ZLOO� DVVHVV� WKH� KHDOWK� DQG� DEXQGDQFH� RI
RIIVKRUH�ILVK�VWRFNV��6WUDWLILHG�EHQWKLF�VHGLPHQW�FRUHV
ZLOO� EH� VDPSOHG� DQG� DQDO\]HG� IRU� K\GURFDUERQV� WR
SURYLGH�SUH�VSLOO�LQIRUPDWLRQ�

• &RDVWDO�%HDFK�6XUYH\��0RVW�RI� WKH�VKRUHOLQH�DIIHFWHG
E\�WKH�VSLOO�ZDV�H[SRVHG�VDQG�EHDFKHV��%HFDXVH�RI�WKH
XVH�RI�WKHVH�EHDFKHV�LQ�PDQ\�ORFDWLRQV�E\�LQGLJHQRXV
SHRSOH��LW�LV�LPSRUWDQW�WR�GHWHUPLQH�WKH�SHUVLVWHQFH�DQG
HIIHFWV�RI�VSLOO�UHVLGXHV�LQ�WKLV�KDELWDW��7KH�REMHFWLYH�RI
WKLV� HOHPHQW� RI� WKH� SURJUDP� LV� WR� GHWHUPLQH� ZKHWKHU
WKHUH� LV� D� GHWHFWDEOH� RLO� VSLOO� HIIHFW� RQ� WKH� ELRORJLFDO
UHVRXUFHV� RI� H[SRVHG� VDQG� EHDFKHV� LQ� WKH� VSLOO� ]RQH�
$V� SDUW� RI� WKH� VKRUW�WHUP� VFLHQWLILF� UHVSRQVH�
FRPSXWHU�*,6� VKRUHOLQH� RLOLQJ� PDSV� ZHUH� SUHSDUHG
IURP� DHULDO� VXUYH\V�� 7KHVH� ZLOO� EH� XVHG� WR� VHOHFW� ��
LQLWLDOO\�RLOHG� DQG� XQRLOHG� EHDFK� DUHDV� IRU� VDPSOLQJ
ZLWKLQ� WKH� VKRUHOLQH� LPSDFW� ]RQH� LQ� WKH� 1LJHU� 'HOWD
UHJLRQ� �)LJXUH� ���� 6HGLPHQW� VDPSOHV� ZLOO� EH� WDNHQ
IURP�WZR�LQWHUWLGDO�HOHYDWLRQV�RQ�WZR�WUDQVHFWV�DW�HDFK
VLWH�IRU�K\GURFDUERQ�DQDO\VLV��KHDY\�PHWDOV��VHGLPHQW
JUDLQ�VL]H�DQG�72&�DQG� LQIDXQDO�ELRORJ\�DQDO\VLV�� ,Q
DGGLWLRQ�� ��� EHDFK� VLWHV� HDVW� RI�4,7� �QRQ�VSLOO� ]RQH�
ZLOO�EH�VDPSOHG�DV�FRQWUROV�

• 5LYHU�(VWXDU\� 6XUYH\�� $Q� LQWULFDWH� V\VWHP� RI� ULYHUV
DQG�HVWXDULHV�GLVVHFW�WKH�FRDVWDO�VDQG�DQG�PXG�EHDFKHV
RI� 1LJHULD�� 7KLV� V\VWHP� LV� UHVSRQVLEOH� IRU� WKH� KLJK
SURGXFWLYLW\�RI�WKH�DGMDFHQW�ZDWHUV�DQG�SURYLGH�KDELWDW
DQG� VXSSRUW� IRU� WKH� LQGLJHQRXV� SHRSOH� RI� WKH� UHJLRQ�
$OWKRXJK�QRW�REVHUYHG�DV�EHLQJ�RLOHG�GXULQJ�WKH�VSLOO�
WKH� REMHFWLYH� RI� WKLV� FRPSRQHQW� LV� WR� GHWHUPLQH� LI
LQMXU\� RFFXUUHG� WR� WKLV� V\VWHP�� $� WRWDO� RI� ��� PDMRU
ULYHUV�DUH�LGHQWLILHG�LQ�WKH�VSLOO�]RQH�EHWZHHQ�4,7�DQG
/DJRV� WKDW� FRXOG�KDYH�EHHQ�DIIHFWHG�E\� WKH� VSLOO��$OO
ULYHUV�ZLOO�EH�VDPSOHG�IRU�ZDWHU�TXDOLW\��PLFURELRORJ\�
WRWDO�H[WUDFWDEOHV���%HQWKLF�DQG�FUHHN�EDQN�VWDWLRQV� LQ
PDQJURYH�FUHHNV�QHDU�WKH�PRXWKV�RI�RLOHG�DQG�XQRLOHG
ULYHUV�ZLOO� EH� VDPSOHG� IRU� VHGLPHQW�K\GURFDUERQ� DQG
KHDY\� PHWDO� FKHPLVWU\�� JUDLQ� VL]H� DQG� 72&�� EHQWKLF
LQIDXQDO� DQDO\VLV� DQG� PLFURELRORJ\�� ,Q� DGGLWLRQ�
VDPSOLQJ� RI� PDQJURYH� HSLELRWD� DQG� YHJHWDWLRQ� LQ

HVWXDULQH� DUHDV� ZLOO� EH� GRQH�� 7KH� KHDOWK� DQG
DEXQGDQFH�RI�HVWXDULQH�ILVK�VWRFNV�ZLOO�EH�VXUYH\HG�

• +XPDQ�+HDOWK�6XUYH\��7KH�REMHFWLYH�RI� WKLV�SURJUDP
LV�WR�GHWHUPLQH�ZKHWKHU�WKH�KHDOWK�RI�LQGLYLGXDOV�LQ�WKH
VSLOO�DUHD�ZDV�DGYHUVHO\�DIIHFWHG�E\�WKH�VSLOO��7KLV�ZLOO
LQYROYH�DQ�H[WHQVLYH�UHYLHZ�RI�SUH�VSLOO�DQG�SRVW�VSLOO
KHDOWK� UHFRUGV� IURP� FOLQLFV� DQG� KRVSLWDOV� LQ� WKH� VSLOO
]RQH�

• 6RFLR�(FRQRPLF�(IIHFWV�6XUYH\��7KH�REMHFWLYH�RI�WKLV
SURJUDP� LV� WR� GHWHUPLQH� ZKHWKHU� WKH� VRFLR�HFRQRPLF
ZHOO� EHLQJ� RI� LQGLYLGXDOV� LQ� WKH� VSLOO� DUHD� ZDV
DGYHUVHO\� DIIHFWHG�� 7KLV� ZLOO� EH� EDVHG� RQ� GDWD
FROOHFWLRQ� WKURXJK� XVH� RI� VWDQGDUGL]HG� TXHVWLRQV
GXULQJ� SHUVRQDO� LQWHUYLHZV� E\� WUDLQHG� LQWHUYLHZHUV� LQ
ORFDOLWLHV� ZLWKLQ� DQG� RXWVLGH� WKH� VSLOO� ]RQH�
5HVSRQGHQWV�ZLOO�EH�DVNHG�D�VHULHV�RI�TXHVWLRQV�DV� WR
WKHLU�NQRZOHGJH�RI�WKH�LQFLGHQW�DQG�LWV�HIIHFW�RQ�WKHLU
OLIHVW\OH��SHUFHLYHG�DQG�DFWXDO��

• 'DWD� 0DQDJHPHQW� DQG� 0DSSLQJ�� 7KH� RYHUDOO
REMHFWLYHV�DUH�WR�RUJDQL]H�DQG�UHFRUG�DOO�GDWD�FROOHFWHG
GXULQJ� WKHVH� DFWLYLWLHV� SURYLGH� PDSSLQJ� VXSSRUW� WR
HDFK�SURJUDP�FRPSRQHQW��DQG�HQVXUH� WKDW� WKH�KLVWRU\
RI� VSLOO� PRYHPHQW� DQG� FOHDQXS� LV� GRFXPHQWHG� DQG
PDSSHG�

Conclusions

�� 6XFFHVVIXO� GLVSHUVDO� RI� DSSUR[LPDWHO\� ���� RI� WKH
VSLOOHG�RLO�DW�VHD�E\�QDWXUDO�SURFHVVHV��F�D�������DQG
WKH� DSSOLFDWLRQ� RI� GLVSHUVLQJ� DJHQWV� �F�D�� ����
SUHYHQWHG�H[WHQVLYH�VKRUHOLQH�RLOLQJ��(YDSRUDWLRQ�DW
VHD�UHGXFHG�WKH�RULJLQDO�YROXPH�RI�WKH�VSLOOHG�RLO�E\
DSSUR[LPDWHO\� DQ� DGGLWLRQDO� �����/HVV� WKDQ� ���RI
WKH�RULJLQDO�VSLOO�ZDV�HVWLPDWHG�WR�KDYH�UHDFKHG�WKH
VKRUHOLQH�

�� 9LVLEOH�VKRUHOLQH�RLOLQJ�RFFXUUHG�DW�D�OLPLWHG�QXPEHU
RI� ORFDWLRQV�� SULPDULO\� RQ� H[SRVHG� VDQG� EHDFKHV�
7KH� VDQG� EHDFKHV� XQGHUZHQW� VHOI�FOHDQLQJ� E\
QDWXUDO�SURFHVVHV�ZLWKLQ�����ZHHNV�DIWHU�WKH�VSLOO�

�� 7KH�RYHUDOO�DGYHUVH�HIIHFWV�RI�WKH�VSLOO�RQ�ELRORJLFDO
FRPPXQLWLHV� ZHUH� YHU\� OLPLWHG� LQ� H[WHQW� DQG
GXUDWLRQ��7KH�ODFN�RI�KHDY\�DQG�H[WHQVLYH�VKRUHOLQH
LPSDFW�� SDUWLFXODUO\� LQ� VKHOWHUHG� PDQJURYH� DUHDV�
SUHGLFWHG� D� UDSLG� UHFRYHU\� IURP� DQ\� VKRUW� WHUP
ELRORJLFDO� HIIHFWV� DQG� PLQLPDO�� LI� DQ\�� ORQJ� WHUP
ELRORJLFDO�HIIHFWV�

�� $�KXPDQ�UHVRXUFH�GLUHFWHG�LQLWLDO�LPSDFW�DVVHVVPHQW
SURYLGHG�YDOXDEOH�LQIRUPDWLRQ�RQ�VKRUW�WHUP�LPSDFWV
DQG� DOVR� VHUYHG� DV� D� EDVLV� IRU� WKH� ORQJHU� WHUP� IDWH
DQG�HIIHFWV�SURJUDP�
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