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Minutes of Discussions
on the Preparatory Survey
for the Project for Emergency Improvement of Electricity Supply Facilities in Abuja
in the Federal Republic of Nigeria
(First Field Survey)

In response to the request from the Government of the Federal Republic of Nigeria (hereinafter
referred to as “Nigeria”), the Japan International Cooperation Agency (hereinafter referred to as
“JICA™), in consultation with the Government of Japan, decided to conduct a Preparatory Survey
(hereinafter referred to as “the Survey™) on the Project for Emergency Improvement of Electricity
Supply Facilities in Abuja (hereinafter referred to as “the Project”)

JICA sent to Nigeria the Preparatory Survey Team (hereinafter referred to as “the Team”)
headed by Mr. Kazunari Oshima, the Senior Advisor in the field of Energy and Mining, JICA, to
conduct the first field survey and the Team is scheduled to stay in the country from 3™ November to
15" December, 2014.

The Team held discussions with the concerned officials of Nigeria; Federal Ministry of Power
(FMP), Transmission Company of Nigeria (TCN), and National Planning Commission (NPC); and
conducted a field survey in Nigeria.

In the series of the discussions, all parties have confirmed the main items described in the
attached sheets hereto. Both sides have also noted that at the stage of the Survey no commitment is
made from the Japanese side concerning the realization of the Project. The Team will proceed

with further study and prepare the preparatory survey report.
Abuja, Nigeria
19" November, 2014

~No2b — PN oo T s P

Mr. Kazunari Oshima Engr. Afolabi John Oladele

Leader, Preparatory Survey Team Ag. Director, Transmission Services
Japan International Cooperation Agency Federal Ministry of Power (FMP)
Jica)

[rlp

Mr. Shahid Mohammad
Executive Director, TSP ‘ 4, ” PN / \/

Transmission Company of Nigeria (TCN)

Witness

RA Q«—-\Q \0\\\\\\\]

M. OladlmeleaJ ee Sho b yi
Ag. Director, Intern nalC peration
National Planning Commission (NPC)
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ATTACHMENT

1. Objective of the Project

The objective of the Project is to improve and reinforce the power supply in Federal Capital
Territory (FCT) in Nigeria.

2. Project Site
The Project sites are located as shown in Annex-1.

3. Responsible and Implementing Organizations
(1) The responsible sector ministry is the Federal Ministry of Power (FMP)
(2) The implementing agency is Transmission Company of Nigeria (TCN)
(3) The witness agency is National Planning Commission (NPC)
(4) The organization structures of FMP and TCN are shown in Annex-2 and 3.

4. Items Targeted in the Project
(1) The Nigerian side and the Team discussed the final requested components of the Project and

their priority. The rating of the priority shown in the following table is higher in the following
manner; A, B and C.

Table Final requested components of the Project and their priority

Component Location Specification Priority
Installation of capacitor bank | Apo 132/33 kV Substation 60M Var, 132kV A
Installation of capacitor bank | Keffi 132/33 kV Substation 25MVar, 132kV A
Installation of Static Var | Katampe 330/132/33kV 50MVar, 330kV C
Compensator (SVC) Substation
Installation of shunt reactor | Gwagwalada 330/132/33kV 75MVar B

Substation

(2) The Team will study further the appropriateness of each component and technical
specifications from the viewpoint of necessity and relevance as Japan’s Grant Aid scheme, and

will compile the findings into the preparatory survey report for the project appraisal process of
the Government of Japan.

5. Japan’s Grant Aid Scheme

(1) The Nigerian side has understood Japan’s Grant Aid Scheme explained by the Team as described
in Annex-4 and Annex-5.

(2) The Nigerian side will take the necessary measures, as described in Annex-6, for smooth
implementation of the Project.

7. Schedule of the Study

(1) The Team will continue the first field survey in Nigeria until 15" December, 2014,

(2) The Team will prepare the draft report of the Preparatory Survey and dispatch a team to Nigeria
in order to explain its contents to the Nigerian side in April 2015.

8. Other Relevant Issues
(1) The Nigerian side should submit answers to the terms to be confirmed, including as-built
drawings especially layout drawings, TCN financial statements and data from Abuja
Electricity Distribution Company, which the Team handed to the Nigerian side, by the
beginning of December 2014.
(2) The Team informed that topographic and geological surveys at the Project sites will be

N
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started from the week of 24 November, 2014 and requested to secure the sites.

(3) Nigerian side explained that, in Apo 132/33 kV substation, the damaged equipment by
lightning such as transformer, switchgears, gantry structure, lightning rod, etc., will be
replaced with new ones by Nigerian side. Also Nigeria side informed that the damaged
parts of control building will be repaired by Nigerian side not to disturb the installation of
equipment in the room before December, 2015.

(4) Nigerian side explained that, in Keffi 132/33 kV substation, proper maintenance works
such as the repairing of the existing cooling fan of transformer, calibration of MW and
MVar meters of 132kV control panel, etc. will be made by Nigerian side before December,
2015.

(5) Nigerian side explained that, in Katampe 330/132/33 kV substation, TCN has been
installing Capacitor Banks (330 kV, 50 MVar x 2 sets) and a transformer (330/132 kV, 150
MVA) and they will be commissioned in 2015.

(6) Nigerian side explained that, in Gwagwalada 330/132/33 kV substation, the existing Shunt
Reactor (330 kV, 75 MVar) placed at the site will be installed by TCN, however JICA
should include Gwagwalada substation in the study.

(7) Nigerian side requested to carry out the capacity building in the field of substation
management for the Project.

(End)

<List of Annex>

Annex-1 Location of the Project Sites

Annex-2 Organization Structure of Federal Ministry of Power (FMP)
Annex-3 Organization Structure of Transmission Company of Nigeria (TCN)
Annex-4 Japan’s Grant Aid

Annex-5 Flow Chart of Japan's Grant Aid Procedures

Annex-6 Major Undertakings to be taken by Each Government
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Annex - 1
LOCATION OF THE PROJECT SITES
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ORGANIZATION STRUCTURE OF FEDERAL MINISTRY OF POWER (FMP)
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Annex-4
JAPAN'S GRANT AID

Based on the new JICA law entered into effect on October 1, 2008, JICA is designated as the
executing agency of the Grant Aid for General Projects, for Fisheries and for Cultural Cooperation,
etc.

The Grant Aid is non-reimbursable fund provided to a recipient country to procure the facilities,
equipment and services (engineering services and transportation of the products, etc.) for its
economic and social development in accordance with the relevant laws and regulations of Japan.
The Grant Aid is not supplied through the donation of materials as such.

1.Grant Aid Procedures

The Japanese Grant Aid is supplied through following procedures :
*Preparatory Survey

- The Survey conducted by JICA
* Appraisal &Approval

- Appraisal by the GOJ and JICA, and Approval by the Japanese Cabinet
+ Authority for Determining Implementation

- The Notes exchanged between the GOJ and a recipient country
-Grant Agreement (hereinafter referred to as “the G/A”)

- Agreement concluded between JICA and a recipient country
*Implementation

- Implementation of the Project on the basis of the G/A

2. Preparatory Survey
(1) Contents of the Survey

The aim of the preparatory Survey is to provide a basic document necessary for the appraisal of
the Project made by the GOJ and JICA. The contents of the Survey are as follows:

- Confirmation of the background, objectives, and benefits of the Project and also institutional
capacity of relevant agencies of the recipient country necessary for the implementation of the
Project.

- Evaluation of the appropriateness of the Project to be implemented under the Grant Aid
Scheme from a technical, financial, social and economic point of view.

- Confirmation of items agreed between both parties concerning the basic concept of the
Project.

- Preparation of a outline design of the Project.

- Estimation of costs of the Project.

The contents of the original request by the recipient country are not necessarily approved in their
initial form as the contents of the Grant Aid project. The Outline Design of the Project is confirmed
based on the guidelines of the Japan's Grant Aid scheme.

JICA requests the Government of the recipient country to take whatever measures necessary to
achieve its self-reliance in the implementation of the Project. Such measures must be guaranteed
even though they may fall outside of the jurisdiction of the organization of the recipient country
which actually implements the Project. Therefore, the implementation of the Project is confirmed
by all relevant organizations of the recipient country based on the Minutes of Discussions.

(2) Selection of Consultants
For smooth implementation of the Survey, JICA employs (a) registered consulting firm(s). JICA
selects (a) firm(s) based on proposals submitted by interested firms.

(3) Result of the Survey L&
JICA reviews the Report on the results of the Survey and recommends the GOJ to appraise the
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implementation of the Project after confirming the appropriateness of the Project.

3. Japan's Grant Aid Scheme
(1) The E/N and the G/A

After the Project is approved by the Cabinet of Japan, the Exchange of Notes(hereinafter referred
to as “the E/N) will be singed between the GOJ and the Government of the recipient country to
make a pledge for assistance, which is followed by the conclusion of the G/A between JICA and the
Government of the recipient country to define the necessary articles to implement the Project, such

as payment conditions, responsibilities of the Government of the recipient country, and procurement
conditions.

(2) Selection of Consultants

In order to maintain technical consistency, the consulting firm(s) which conducted the Survey will
be recommended by JICA to the recipient country to continue to work on the Project’s
implementation after the E/N and G/A.

(3) Eligible source country

Under the Japanese Grant Aid, in principle, Japanese products and services including transport or
those of the recipient country are to be purchased. When JICA and the Government of the
recipient country or its designated authority deem it necessary, the Grant Aid may be used for the
purchase of the products or services of a third country. However, the prime contractors, namely,

constructing and procurement firms, and the prime consulting firm are limited to "Japanese
nationals".

(4) Necessity of "Verification"

The Government of the recipient country or its designated authority will conclude contracts
denominated in Japanese yen with Japanese nationals. Those contracts shall be verified by JICA.
This "Verification" is deemed necessary to fulfill accountability to Japanese taxpayers.

(5) Major undertakings to be taken by the Government of the Recipient Country
In the implementation of the Grant Aid Project, the recipient country is required to undertake such
necessary measures as Annex-7.

(6) "Proper Use"
The Government of the recipient country is required to maintain and use properly and effectively
the facilities constructed and the equipment purchased under the Grant Aid, to assign staff necessary

for this operation and maintenance and to bear all the expenses other than those covered by the
Grant Aid.

(7) "Export and Re-export"
The products purchased under the Grant Aid should not be exported or re-exported from the
recipient country.

(8) Banking Arrangements (B/A)

a) The Government of the recipient country or its designated authority should open an account
under the name of the Government of the recipient country in a bank in Japan (hereinafter
referred to as "the Bank"). JICA will execute the Grant Aid by making payments in Japanese
yen to cover the obligations incurred by the Government of the recipient country or its
designated authority under the Verified Contracts.

b) The payments will be made when payment requests are presented by the Bank to JICA under
an Authorization to Pay (A/P) issued by the Government of the recipient country or its
designated authority. u
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(9) Authorization to Pay (A/P)

The Government of the recipient country should bear an advising commission of an Authorization
to Pay and payment commissions paid to the Bank.

(10) Social and Environmental Considerations
A recipient country must carefully consider social and environmental impacts by the Project and

must comply with the environmental regulations of the recipient country and JICA
socio-environmental guidelines.

(End)



Annex-5

FLOW CHART OF JAPAN'S GRANT AID PROCEDURES
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Major Undertakings to be taken by Each Government

Annex-6

To be covered
No. Items Pl coveer by Recipient
by Grant Aid Sid
ide
1 to secure lots of land necessary for the implementation of the Project and to clear the °
sites;
2 | To construct the following facilities
1) The building °
2) The gates and fences in and around the site °
3) The parking lot L]
' 4) The road within the site [ ]
i 5) The road outside the site (including Access road) - [ J N
3 To provide facilities for distribution of electricity, water supply and drainage and other
incidental facilities necessary for the implementation of the Project outside the sites
1)Electricity
a. The distributing power line to the site °
b. The drop wiring and internal wiring within the site °
c. The main circuit breaker and transformer °
' 2) Water Supply
a. The city water distribution main to the site )
b. The supply system within the site (receiving and elevated tanks) °
3) Drainage '
a. The city drainage main (for storm sewer and others to the site) °®
b. The drainage system (for toilet sewer, common waste, storm drainage and others) ®
within the site
4) Gas Supply
a. The city gas main to the site °
b. The gas supply system within the site °
5) Telephone System
a. The telephone trunk line to the main distribution frame/panel (MDF) of the ®
building -
b. The MDF and the extension after the frame/panel )
6) Furniture and Equipment
a. General furniture °
b. Project equipment °
4 To ensure prompt unloading and customs clearance of the products at ports of
disembarkation in the recipient country and to assist internal transportation of the
products
1) Marine (Air) transportation of the Products from Japan to the recipient country ®
 2) Tax exemption and custom clearance of the Products at the port of disembarkation ®
3) Internal transportation from the port of disembarkation to the project site [
5 To ensure that customs duties, internal taxes and other fiscal levies which may be
imposed in the recipient country with respect to the purchase of the products and the L
services be exempted
6 To accord Japanese nationals whose services may be required in connection with the
supply of the products and the services such facilities as may be necessary for their entry )
into the recipient country and stay therein for the performance of their work
7 To ensure that the Facilities and the products be maintained and used properly and °
effectively for the implementation of the Project
8 To bear all the expenses, other than those covered by the Grant, necessary for the °
implementation of the Project
9 To bear the following commissions paid to the Japanese bank for banking services based
upon the B/A B
1) Advising commission of A/P °
2) Payment commission o - o
10 [ To give due environmental and social consideration in the implementation of the Project. PY

(B/A : Banking Arrangement, A/P: Authorization to pay)

- 11 -
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Minutes of Discussions
on the Preparatory Survey
on the Project for Emergency Improvement of
Electricity Supply Facilities in Abuja
in the Federal Republic of Nigeria

In response to the request from the Government of the Federal Republic of Nigeria (hereinafter
referred to as “Nigeria”), the Japan International Cooperation Agency (hereinafter referred to as
“JICA™), in consultation with the Government of Japan, decided to conduct a Preparatory Survey
(hereinafter referred to as “the Survey”) on the Project for Emergency Improvement of Electricity
Supply Facilities in Abuja (hereinafter referred to as “the Project™) .

JICA sent to Nigeria the Preparatory Survey Team (hereinafter referred to as “the Team™)
headed by Mr. Kazunari Oshima, a Senior Advisor, Energy and Mining Group, Industrial
Development and Public Policy Department, JICA. The Team is scheduled to stay in the country
from 19" to 25" June, 2015.

The Team held discussions with the concerned officials of Nigeria (hereinafter referred to as
“the Nigerian side”). In the course of the discussions, the Nigerian side agreed and accepted the
contents of the Draft Final Report and the Draft Technical Specifications, both sides have confirmed
the main items described in the sheets attached hereto.

Abuja, 24" June, 2015

7/\ //‘ - ﬁ O%Vf_‘?d_%i}

Mt/ Kazunari Oshima Engr. Afolabi John Oladele
Leader, Preparatory Survey Team Ag. Direcior, Transmission Services
Japan International Cooperation Agency Federal Ministry of Power (FMP)
(JICA)
/>\/\\O/‘\
—-—735—— S

Mr. Shahid Mohammad

Executive Director, Transmission Service
Provider (TSP)

Transmission Company of Nigeria (TCN)

Witness

Ag, Director, Int tonal Clooperation
National Planning Commission (NPC)
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ATTACHMENT

1. Contents of the Draft Final Report

The Nigerian side agreed and accepted in principle the contents of the Draft Final Report
explained by the Team. The Team emphasized that the scope, the schedule and the cost for the
Project are tentative and subject to change due to the domestic circumstances in Japan and in
Nigeria. The Nigerian side understood it.

2. Objective of the Project
The objective of the Project is to improve and reinforce power supply by installing power
capacitor and other associated equipment at Apo and Keffi substations in Nigeria.

3. Project Site
The Project sites are located as shown in Annex-1.

4. Responsible and Implementing Organizations
(1) The responsible organization is Federal Ministy of Power (FMP),
(2) The implementing organization is Transmission Company of Nigeria (TCN).
(3) The witness agency is National Planning Commission (NPC).
The organization structures of FMP and TCN are shown in Annex-4 and Annex-5, respectively.

5. Components of the Project
The components of the project are shown in Table below.

Site 132/33 kV Apo Substation 132/33 kV Keffi Substation
1. Power capacitor banks 1 set 1. Power capacitor banks 1 set
o (132kV. 60MVar) (132kV. 25MVar)
8 2. Extra-high voltage switchgear 1 set 2. Switchgear for special high 1 set
& 3. Protection and control panel 1 set voltage
g g 4. Substation earthing equipment 1 set 3. Protection and control panel 1 set
= 5. Low voltage equipment I set 4. Substation earthing equipment 1 set
S E 6. Foundation for equipment 1 set 5. Low voltage equipment 1 set
E 6. 132 kV power cable 1set
g (underground)
& 7. DC supply system 1 set
8. Foundation for equipment 1 set
o 1. Spare parts 1 set
% 2. Test equipment and maintenance tools 1 set
£

6. Japan’s Grant Aid Scheme

(1) The Nigerian side has understood Japan’s Grant Aid Scheme explained by the Team as described
in Annex-6 and Annex-7.

(2) The Nigerian side will take the necessary measures, as described in Annex-8, for smooth
implementation of the Project.

7. Project Cost
The Nigerian side agreed that the cost for the Project should not exceed the amount agreed on
Exchange of Notes (E/N). The Nigerian side also agreed that the cost for the Project contains

.k
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procurement cost of equipment, transportation cost up to the Project site, construction cost and the
Consultant fees.

8. Confidentiality of the project
(1) Detailed specifications of the Facilities and Equipment
Both sides agreed that all the information related to the Project including detailed drawings and
specifications of the facilities and equipment and other technical information shall not be disclosed
to any outside parties (i.e. outside of JICA and the Nigerian side) before the finalization of all
contract(s) for the Project.

(2) Confidentiality of the Cost Estimation
The Team explained the estimated cost of the Project as described in Annex 9. Both sides agreed
that the estimated cost for the Project should never be duplicated or disclosed to any outside
parties (i.e. outside of JICA and the Nigerian side) before tender for the Project. The Nigerian side
also understood that the estimated cost for the Project in Annex 9 is not the final and is subject to
change as a result of examination through revision of the Outline Design Study.

9. Possibility of Change in Scope, Schedule and Cost of the Project
The Nigerian side and the Team confirmed that the scope, the schedule, and the cost for the
Project are tentative and subject to change due to the domestic circumstances in Japan and in
Nigeria.

10. Other Relevant Issues
(1) Undertakings to be taken by the Nigerian Side
The Nigerian side agreed to complete the items listed in Annex 10 by responsible organization(s) in
accordance with the suggested timeline. In particular, the Nigerian side agreed to complete the
following items by the date mentioned below.
1) Replacement or repair of damaged transformer, switchgear, gantry, control panel and lightning
arrester at Apo Substation by the end of November 2017.
2) Calibration or replacement of power meter on the existing 132kV Control Panel at Keffi
substation by the end of June 2017.
3) Installation and Commissioning of 2 X 50MVar capacitor banks and 1 X 150MVA transformer
at Katampe substation by the end of December 2015.
4} Installation and commissioning of 1 X 75MVar Shunt Reactor at Gwagwalada substation by
the end of June 2016.

The following items were agreed by the Nigerian side to be completed by the end of October

2016.

5) Land preparation for the project sites (Apo and Keffi) including storage yard for equipment
and materials.

6) Site clearance & leveling (Apo and Keffi) including relocation or removal of existing lighting
poles.

7) Securing Space for control and protection panel installed by JICA (Apo and Keffi).

The Nigerian Side also agreed the following item to be completed and paid by FMP.
8) Banking Arrangement (B/A), Authorization to Pay (A/P) and Bank Commission.

(2) Project Cost to be borne by the Nigerian side

The Nigerian side assured the Team that the Project cost to be borne by the Nigerian side,
mentioned in Annex-9, shall be timely allocated from its own fund.
__?bmv
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(End)

<List of Annex>

Annex-1 Location of the Project Sites

Annex-2 Layout of Apo Substation

Annex-3 Layout of Keffi Substation

Annex-4 Organization Structure of Federal Ministry of Power (FMP)

Annex-5 Organization Structure of Transmission Company of Nigeria (TCN)

Annex-6 Japan’s Grant Aid

Annex-7 Flow Chart of Japan's Grant Aid Procedures

Annex-8 Major Undertakings to be taken by Each Government

Annex-9 Estimated Project Cost

Annex-10 Tentative Implementation Schedule of the Project and Undertakings by the Nigerian
Side
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Annex - 1
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Annex-5

ORGANIZATION STRUCTURE OF TRANSMISSION COMPANY OF NIGERIA (TCN)

CEQs Office Deputy Managing Director
Finance and Accounts Hurman Resource.s and Corporate
Services
Information, Communication and Co te Planni
Technology fpomate Hanning
Legal Audit
. ) Performance Monitoring and
Project Management Unit (PMU) Evaluation
Health, Safety and Environment Regulatory Affairs
Public Affairs Procurement
| |
Transmission Service Provider System Operator (80) Market Operator (MO)
(TSP) (205) (63) (58)
] ]

Design and Construction

Power System Planning

Technical Administration

Maintenance and Field Services

System Operation
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| | Regional Transmission Managers
(Bauchi, Kaduna, Shiroro, Lagos,
Benin, Enugu, Osogbo, Port-Harcourt)

National Control Center
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Annex-6
JAPAN'S GRANT AID

Based on the new JICA law entered into effect on October 1, 2008, JICA is designated as the
executing agency of the Grant Aid for General Projects, for Fisheries and for Cultural Cooperation,
etc.

The Grant Aid is non-reimbursable fund provided to a recipient country to procure the facilities,
equipment and services (engineering services and transportation of the products, etc.) for its
economic and social development in accordance with the relevant laws and regulations of Japan.
The Grant Aid is not supplied through the donation of materials as such.

1.Grant Aid Procedures

The Japanese Grant Aid is supplied through following procedures :
*Preparatory Survey

- The Survey conducted by JICA
* Appraisal &Approval

- Appraisal by the GOJ and JICA, and Approval by the Japanese Cabinet
- Authority for Determining Implementation

- The Notes exchanged between the GOJ and a recipient country
-Grant Agreement (hereinafter referred to as “the G/A™)

- Agreement concluded between JICA and a recipient country
*Implementation

- Implementation of the Project on the basis of the G/A

2. Preparatory Survey
(1) Contents of the Survey

The aim of the preparatory Survey is to provide a basic document necessary for the appraisal of
the Project made by the GOJ and JICA. The contents of the Survey are as follows:

- Confirmation of the background, objectives, and benefits of the Project and also institutional
capacity of relevant agencies of the recipient country necessary for the implementation of the
Project.

Evaluation of the appropriateness of the Project to be implemented under the Grant Aid

Scheme from a technical, financial, social and economic point of view.

Confirmation of items agreed between both parties concemning the basic concept of the

Project.

Preparation of a outline design of the Project.

- Estimation of costs of the Project.

The contents of the original request by the recipient country are not necessarily approved in their
initial form as the contents of the Grant Aid project. The Outline Design of the Project is confirmed
based on the guidelines of the Japan's Grant Aid scheme.

JICA requests the Government of the recipient country to take whatever measures necessary to
achieve its self-reliance in the implementation of the Project. Such measures must be guaranteed
even though they may fall outside of the jurisdiction of the organization of the recipient country
which actually implements the Project. Therefore, the implementation of the Project is confirmed
by all relevant organizations of the recipient country based on the Minutes of Discussions.

(2) Selection of Consultants
For smooth implementation of the Survey, JICA employs (a) registered consulting firm(s). JICA
selects (a) firm(s) based on proposals submitted by interested firms.

(3) Result of the Survey
JICA reviews the Report on the results of the Survey and recommends the GOJ to appraise the
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implementation of the Project after confirming the appropriateness of the Project.

3. Japan's Grant Aid Scheme
(1) The E/N and the G/A

After the Project is approved by the Cabinet of Japan, the Exchange of Notes(hereinafter referred
to as “the E/N”) will be singed between the GOJ and the Government of the recipient country to
make a pledge for assistance, which is followed by the conclusion of the G/A between JICA and the
Government of the recipient country to define the necessary articles to implement the Project, such
as payment conditions, responsibilities of the Government of the recipient country, and procurement
conditions.

(2) Selection of Consultants

In order to maintain technical consistency, the consulting firm(s) which conducted the Survey will
be recommended by JICA to the recipient country to continue to work on the Project’s
implementation after the E/N and G/A.

(3) Eligible source country

Under the Japanese Grant Aid, in principle, Japanese products and services including transport or
those of the recipient country are to be purchased. When JICA and the Government of the
recipient country or its designated authority deem it necessary, the Grant Aid may be used for the
purchase of the products or services of a third country. However, the prime contractors, namely,
constructing and procurement firms, and the prime consulting firm are limited to "Japanese
nationals".

(4) Necessity of "Verification”

The Government of the recipient country or its designated authority will conclude contracts
denominated in Japanese yen with Japanese nationals. Those contracts shall be verified by JICA.
This "Verification" is deemed necessary to fulfill accountability to Japanese taxpayers.

(5) Major undertakings to be taken by the Government of the Recipient Country
In the implementation of the Grant Aid Project, the recipient country is required to undertake such
necessary measures as Annex-8.

(6) "Proper Use"

The Government of the recipient country is required to maintain and use properly and effectively
the facilities constructed and the equipment purchased under the Grant Aid, to assign staff necessary
for this operation and maintenance and to bear all the expenses other than those covered by the
Grant Aid.

(7) "Export and Re-export"
The products purchased under the Grant Aid should not be exported or re-exported from the
recipient country.

(8) Banking Arrangements (B/A)

a) The Government of the recipient country or its designated authority should open an account
under the name of the Government of the recipient country in a bank in Japan (hereinafter
referred to as "the Bank"). JICA will execute the Grant Aid by making payments in Japanese
yen to cover the obligations incurred by the Government of the recipient country or its
designated authority under the Verified Contracts.

b) The payments will be made when payment requests are presented by the Bank to JICA under
an Authorization to Pay (A/P) issued by the Government of the recipient country or its

designated authority.
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(9) Authorization to Pay (A/P)
The Government of the recipient country should bear an advising commission of an Authorization

to Pay and payment commissions paid to the Bank.

(10) Social and Environmental Considerations

A recipient country must carefully consider social and environmental impacts by the Project and
must comply with the environmental regulations of the recipient country and JICA
socio-environmental guidelines.

(End)
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FLOW CHART OF JAPAN'S GRANT AID PROCEDURES
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Annex-8

Major Undertakings to be taken by Each Government

No.

Undertaking

To be covered by

Japanese side | Nigerian side

Note

(1) Acquisition of the Project sites for the installation of
equipment

o]

(2) Project site clearance

To construct the following facilities

(1) Foundation for substation facilities

(2) Safety fences for power capacitors

(3) Access roads to the project sites

To ensure prompt unloading and customs clearance of the
products at ports of disembarkation in the recipient country and to
assist internal transportation of the products

(1) Marine transportation of the Products from Japan to Nigeria

(2) Tax exemption and custom clearance of the Products at the
port of disembarkation

(3) Internal transportation from the port of disembarkation to the
project site

To ensurc that customs duties, internal taxes and other fiscal
levies which may be imposed in the recipient country with respect
to the purchase of the products and the services be exempted

To accord Japanese nationals whose services may be required in
connection with the supply of the products and the services such
facilities as may be necessary for their entry into Nigeria and stay
therein for the performance of their work

To ensure that the facilities and the products be maintained and
used properly and effectively for the implementation of the
Project

To bear all the expenses, other than those covered by the Grant,
necessary for the implementation of the Project

To bear the following commissions paid to the Japanese bank for
banking services based upon the B/A

(1) Advising commission of A/P

(2) Payment commission

Measures necessary to obtain the following permits:
- Permits for installation work
- Permits to access to restricted areas

To be obtained as necessary
before the implementation of
the Project

10

Construction of gates and fences for temporary storeyard

11

Securing of parking during the work

12

Office for construction work

For the Japanese contractor

13

Appropriate storage and safety control for materials and
equipment at temporary storage

14

Provision of places to dispose of surplus soil and waste water

15

Manufacturing and procurement of materials and equipment

16

Installation, adjustment and tests of materials and equipment

17

Temporary dead-line work during the work

18

Confirmation and ensuring of ground resistance value (1€ or below) for

existing grounding devices

Apo Substation and Keffi
Substation

19

Remaoval of a light between existing double bus arrangements

Apo Substation

20

Removal of an existing light

Kefli Substation

21

Securement of place for control and protection panels in existing control
buildings '

Apo Substation and Keffi

-14-
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To be covered by

No. Undertaking Note
Japanese side | Nigerian side
22 [Power supply {DC and AC) for control and protection panels to be o Apo Substation
procured
23 | Power supply (AC) for control and protective boards to be procured o Keffi Substation
24 | Installation of lights for procured equipment o Keffi Substation
25 |Initial operation guidance and operational guidance for o
maintenance and management of equipment procured
26 | Securing of the safety of persons concerned with the project at the o
project sites
27 | Response to and compensation for users of electricity in relation o
to outages inevitable for the work
28 | Announcement of outage plans to users of electricity during the o
work

-15-
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(Confidential)
Estimated Project Cost

This page is closed due to the confidentiality.
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- Annex-10
TENTATIVE IMPLEMENTATION SCHEDULE OF THE PROJECT AND UNDERTAKINGS BY THE NIGERIAN SIDE
THE PROJECT FOR EMERGENCY IMPROVEMENT OF ELECTRICITY SUPPLY FACILITIES IN ABUJA [N THE FEDERAL REPUBLIC OF NIGERIA
FISCAL YEAR 2015 | 2018 | 2017
CaEnDERYEAR| 2015 2016 2017 2018
CALENDER MONTH) 8 [1e[n1[1z| 1 [2]a [4]5]8]7[e[e[wjuls2|1]2]3fs[s]s]7]s[o[tb11]r2[1]2]3
accumuLaTEMONTH| 1| 2 |3 |4 |5 |8 | 7] 8 |9 {01112 3[1a]is] 18] 17| 18 [ 18} 20| 210 22] 23] 24] 25 26727 [ 20| 28] 30 ]2

@

Exchange of Noles. for tha Project
Grant Agreement for the Prcject y
Caonsuling Sarvices Agreement v

jan of the Site Shuati ‘ :
Preparation of the Tender Documants (T/0) !

Approval of the T/D by the Nigesian side

Detalled Design |Distribution of the Tender Cocuments

Tender Opening

Tender Evaluation and Chiaining of approvel from GOU 8 JICA
Construction Contract with the successful tenderer

Kick-off mesting with the Supplier

Confirmation of the prograss of warks bama by the Nigarian side

a

Praparation and approval of shop drawings

o |F ordp of tha capaciter bank (Apa S/5)
quipk Fabricationp of ! y {Apo 5/S)
Fabrication/procurement of the capaciar bank (KeM S/5)
Fi jondp of (Kaffi 5/8)
Marine

partation. customs ntand i
1. Katfi 13233 KV Substalion i
|
i

{1) Preparatory work

{2) Earthing work

{3) Foundation work o T ' :‘7 X
{4) Subsiation equipment instalation work ;
(5) Capacitor bank kstaation work . !
() Panal and low vollage cabi‘es instalation work. -‘
{7) Test and adjustment of substation
{8) Initia! cperation {raining
Installation  [770 155153 kv Substation

of P R JENNN I

{1) Preparatory work

12) Earthing work ) |
{3) Foundation wark )
{4) equipment work '

(S)ann;iar bani instalation work . 1

(8) Panel and low voRags catles instalakion work
(7) Test and adjusiment of substation

{8) Inkial operation training |
3 Commisiening o AN IN I
Guidance  |Soft Component : | |
CALENDER YEAR 2015 e

CALENDER MONTH] 9 | 10]11]12

In charge

Work tem

Fund stlon

e —]

1. orrepair of Ti Ry LN U 0L RN PR DU U DRV B U B L% I R
Switchgear, Gantry, Control panel and kghtning emestar TCN(TSP) | TCH{TSP) Apd '+‘
at Apo substation P . . ; AN EERNE N : '

1

2. Calbration or replacement af powar mater - 8 - - Ch
an tha existing 1326V Comirol panel at KeMsabstation. | Yo ISP | TONTSPY o ]

(N
3. Instatlation and Commissioning of 2x S0MVar Capachor ’ (AN
Banks and 1x 150MVA fran=former at Katamps TCN{TSP}
substation

4. Insiafation and Commisskoning of 1x 75MYar Shunt
Reacior at Gwagwelada substation

5. Nominalion of Perssonels to ba involved in the Project
by wtiizing the existing PMU

5. Land Propamtion of the Project sites (Apo and Keffi)
including Storage Yard fer Equipment and Materials

f

Land Preparation -
e i
] 7 ;
Land Clearancad}~ !
[ :
} T BRI
| Sacuring Space In the Coatrol 1
: LI N

7. Sita Clearance and Leveling(Apo and Kaff)
including relocetion of removal of existing ighting poles

Undaruakings
by 8. Securing Space for Contrel and Pretection Panel
Nigerian skle | Wistalied by JP skda (Apo and Xeffi)

8. Banking Arangement (B/A), Authorization le Pay (A/F),

;
|

| |

: ;

; | !

and Bank Commisskn I !
.

10, Tax Exemplien and Cusiom Clearance
{Producis}

41, Exemption of Custom Dutles, Inlema! Tax. Frscal Lavies
{Product and Service}

12. Ensuring ground resistance of existing Earthing System H
{10 or less value fof Apa and Keffy TCN(TSP) | TCN(TSP) ; :

13. Power Supply 1o Conbe! and Peotection Panel

‘nstalled by JP side {DC and AC far Ago, AC lor Keff) TON(TSP}) TCN(TSF) :

14, Necessary Power oltage and annauncement to DISCO
{Apo and Keffi)

TCN(TSP) | TCNTSP)

15. ination of P\ andp ion of.
for Soft Component (Capacity Buiding,

18. Securing budget for operation and maintenance ol
Facifties 1o be provided under the Japan's Gran Aid
Projact

Remarks: +: Target

Schedul b subject 1z change
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1. Y7 havkR—2 25 ETSES

FA T ) THIRET 7Y BERERSSUEFE T, B EHEIX (FCT) IiiEd 2
132/33 kV 7 AREEF, KOBEET 5507 VINCLET 5 132/33 KV 77 4 BEFTExG L L
T 132 kV BHE~ERSND BN T oV OFER O 21T, FEEEETH LA V=
U 7 25BNt (Transmission Company of Nigeria : TCN)  (BAF, [TCNJ &FE) RAHAEZ 5
WIER T, KOENBRAOREICH LT, BHENLMET 22 LIk, I ZE LEN
WOFEHAZAMNLETLHDTH D,

TCNIZEN A2 T oV OEARBRITIH 5 b O, Eisitdkz ate, WYI20ER - #EFEH 4
ITOHEMREDRRRELTWD Z e, M A 2RAITER U CERE 23 ME cE I, HES
BARREEDOH LT ER>TWND, ZOX)REFENG, 20144 11 A6 12 A2 6 L7-4%
MEER A DO HIM AT, TCN OFFE &7 b IEiRMERHE BLEL B OB 80 BRE S 47z,

KT PAarR—F FEERTLLICEY, KFuP s FORERK TCHLEIN=
T W & R BR PARR AN A KT & 9 D IEIAHERFE FIRE ). ROV H B RRRE 1 D) R AR D Bt
BEZITIHDOTH D,

2. Y72 bhavkR—x2FOBEE
AKYT7 haryR—x NOBEEZLLTO®EY TH5H,

(1) BUH ORI LIER e O A R ZAT 2 T DI A B S 1 D,

(2) ORI RMERFE L ZAT O 72O OSBRSS N D,

(3) RAHOBELIZ2EEREHE, HESMREIT O O OBEHEM A BRI, v==27 /v & LTH
DD OEND,

3. YZhrarviR—xx2FOEER
AT haryR—%2 P TERENDIRE[ERIZ, 1DV ThHD.

®£1 YI72bravikR—2rORER

B Z Y7 hkaviRk—x2 FORE XRE
_ . O EBHREaVFUY., HEREORM | - # % % = Maintenance and
(1) REOHHGNTEERVEEA _ .
Z EFHEEMET S, Field Service), TSP' TCN?
BEITS -OOEBMBIRBRE -
“nz QRELEBEAMBICHEIBHRZE | - VA TLFRL—4—F&
’ 29 5, (System Operator), S0°, TCN

- # 35 € B R Maintenance and

OFzysURMEHEDEF v | Field Service), TSP, TON
VREOREREERET D, VAT LAARNRL -5 —F

(System Operator), SO, TCN

(2) RIEDFRMEHFEEEZTD
EOHDOERRMMABIEIND,

@ avEai—4%#AVEEFEEIZK | © YRATLFRL—%—FE(System

1 TSP : 3%7EHLMY (Transmission Service Provider)
2TCN: J7 4 V= U 7% (Transmission Company of Nigeria)
350 : AHFIEAERM (System Operation)




B #Z VI bariR—3> FOFEE RRE

BT—AEBEDAEEERT 5, Operator), SO, TCN
- i ¥ & B & Maintenance and
Field Service), TSP, TCN

Q) HiFEOBEYLEGZERE, BER | O [EAFEABRY =TIV (F) &4 | - # 5 & E R Maintenance and

BETS -HOEEEMATRES T %, Field Service), TSP, TCN
S, ¥ZaTFILELTHRYE ® s DRATLARL—%4—FF (System
BEEY =27 (F 7 o

Hihb, BIEY=27L () EFERTS Operator), S0, TCN

B, AT vy s FETICARNEME GHE - AR (2 X0 i Sh o PIERERE
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ML, BEm L EEAMHAEMGENICERT 5, P - |AEE L 2L v MK D EERSE
1R TEB0 THY, PIIERERE - ERAEELARY 7 b a R —3 2 FORNFITEWITH
FELE I BRRH D,

FERMEBEREBER S REF YY) ANEH OEE
(€:0))

!
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(RE)

!
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1.0 INTRODUCTION

The Client, Yachiyo Engineering Co. Ltd., commissioned Best & Crompton
Engineering Africa Ltd., to proceed with subsoil investigations at the proposed
development at Apo Sub station, FCT Abuja. This report is a consequence of the
soil investigation and analyses, which is presented in an objective and professional

manner.

The purpose of the subsoil investigation and attendant report is as follows:

# Determine the subsoil and surface/groundwater conditions of the designated

location.

# Evaluation of the subsoil stratigraphic sequence geotechnical/engineering
properties of the soil and the subsequent effects on foundation design and

construction.

# Analysis of the data/results of tests carried out on the soil samples obtained
and provide recommendations on the fit-for-purpose type of foundation for the

proposed structure.

2.0 SITE ACCESSIBILITY

The sites are accessible through Abuja road to mention but a few.

3.0 DESCRIPTION OF WORK

The soil investigation comprised of and carried out in three parts;

- Field Work: Test (2Nos. DCPTs) and collation of the test results.

3.1 FIELD WORK

The site works were carried out on November, 2014.

The Scope of Work executed involved the performance of 2Nos. 2.5tons Dutch Cone

Penetrometer Tests (DCPTSs) to a depth of refusal.

DUTCH CONE PENETROMETER

The apparatus consists of a cylindrical probe, of 1000mm? cross sectional area, and a
conic head of apex angle of 60°. The probe is forced down through the soil at a steady
rate of about 20mm/s in the closed position by exerting pressure force on outer
sounding tube. If desired the point resistance and the resistance to side friction can be
measured separately.

2Nos. static cone penetration tests were carried out using a 2.5tons capacity testing
equipment (machine) on each site. The test involves advancing the cone into the
ground slowly at a constant rate and the resistant to penetration measured at
predetermined intervals of 0.25m depth. The tests were terminated at depths where
the machine anchor legs lifted.

These tests were taken from the existing ground level down to depths refusal at each

location.

The cone penetration test results are presented in a graphical form respectively in the
Appendix to this Report.

3.2 ANALYSIS OF TEST RESULTS

3.2.1 Geological Description

Available geological record reveals that the investigated area is within the basement
complex of Nigeria; it is characterized by crystalline rocks of Precambrian age. Rocks
of granitic origin later intruded these rocks.

The sedimentary deposits found on top of the basement rock are product of the parent

rocks that have undergone weathering and decomposition.

3.2.2 Subsoil Condition

The subsoil condition of the site, based on the DCP test carried out reveals

predominantly cohesive soil as observed from the DCP Plot.

Details of the subsoil characteristics encountered during the Penetrometer tests are
stated below:




Subsoil Condition based on the field work.

Dutch Cone Penetrometer Test

Address: Apo power station, FCT, Abuja.

Depth (m) Description of Stratum
0.00 to -.1.00 Firm cohesive soil.
1.00 to —2.50 Firm becoming Stiff to hard cohesive soil.

Geotechnical Properties

Depth (m) Geotechnical Properties
0.00 to —-.1.00 Moderate geotechnical properties, moderate shear

strength and moderate compressibility potential.

1.00 to -2.50 Moderate becoming good to very good geotechnical
properties, moderate becoming high shear strength and

low compressibility potential.

Geotechnical Engineering Parameters

Depth (m)

P1(Kgficm?) P2(Kgficm?)
0.00 — 1.00m 10 -20 1532
1.00 — 2.50m 9-55 10 — 62

3.2.4 Site description and condition

The project site is an open piece of land within existing power substation. Structures
around site show no sign of distress at the time of our investigation.

3.2.5 Topography.

The topography of the project site is nearly even topography.

3.2.6 Vegetation.

No vegetation was observed on the project site during our subsoil investigation.

4.1 FOUNDATION DISCUSSION AND RECOMMENDATION

4.1.1 Proposed Development

No structural detail of the proposed development was made available to us prior to the
subsoil investigation, thus our recommendations are based on the DCP test carried

out.

The geotechnical issues considered relevant to the proposed development include
# Soil bearing pressure
# Level of groundwater
# Recommendation of a suitable foundation type

# Excavation
4.1.2 RECOMMENDATION
The foundation type to be chosen for a particular structure depends largely on the
followings;
- Loads to be transmitted
- Receiving soil strata
- Factor of safety against shear failure of the supporting soil must be adequate.
- Settlement should neither cause any unacceptable damage nor interfere with

the function of the structure.

Foundations can be classified as shallow foundation or as deep foundation.

The choice between shallow foundation and deep foundation can be arrived at after
careful consideration of the following elements.

1. The magnitude of the transmitted loads from the stratum,

2. The soil nature,




3. The economic aspects of the elements of the foundation work, METHOD OF CALCULATING ALLOWABLE BEARING PRESSURE IN COHESIVE

4. Problems concerning foundation construction. SOIL IS GIVEN BY:

. . . Empirical Method for calculating in Cohesive Soil is given by:
4.1.3 Allowable bearing pressure and foundation recommendation

Quit = 5.14Cu + XD (Prandtl method of estimating allowable bearing

Allowable bearing pressure calculated in accordance with theoretical soil mechanics pressure)

inciple for depth indicated below:
principle for depths are Indicated below Ja= qui/F.S (3) — For Shallow foundation

Differential Depth Allowable bearing
(m) Capacity (KN/m?) Or
0.00 -0.50 107
If the Clay is very Sandy
0.50 -1.00 134
Correlation between g. and SPT (N — Values)
1.00 -1.50 134
1.50 - 2.00 222 N=qc/2

ga = 10N, or 5.0N ( If Submerged)
FOUNDATION RECOMMENDATION

Shallow Foundation Correlation between g. and Cu

Shallow Foundation (Spread footing or Reinforced Raft Foundation) is Cu = qe / 20 (KN/m?)
considered adequate for the proposed development on the project site.

Groundwater

Groundwater was not encountered during the subsoil investigation work 4.2.2 Settlement

Settlement for this allowable bearing pressure for each location stated above would

not exceed 25mm.

Our analysis on settlement is based on the method stated below
S=1.1Mv x 0.55gn x h
Where S = Total settlement

Mv = Volume of compressibility potential

gn = net foundation base pressure

h = depth of foundation




The table below shows the permissible settlement as per .S Code.

Soil type Permissible total settlement Permissible differential settlement
For isolated For raft footings | For isolated For raft footings
footings footings

Sandy 4.0cm 4.cmto 6.5cm 2.5cm 2.5cm

Clays 6.5cm 6.5 to 10.0cm 4.0cm 4.0cm

4.2.3 Factor of Safety

Factor of safety of 3 was adopted for our estimation of allowable bearing pressure.

4.2.4 Excavation
# Excavation could be achieved using conventional excavating equipment.
# Excavation support would not be required

4.2.5 General Precaution for Shallow Foundation Construction

It is recommended that the following general guidelines that govern the construction of

shallow foundation should be observed when work starts on the site:

* Over excavation beyond the depths stated should not be done.

* Ingress of water into the excavated foundation trench should be prevented if
the stated bearing value at the founding depth is to be achieved. A layer of
concrete blinding should therefore be provided within a trench once it has been
excavated.

* Adequate cover to the concrete should be allowed for the reinforcement bars to

protect them from possible effect of corrosion.

* The sides of foundation should be backfilled up to existing ground level as soon

as they are cast.

5.0 CONCLUSION
Shallow Foundation (Spread footing or Reinforced Raft foundation) is considered

adequate for the proposed development on the project site.

Despite an objective soil investigation and reporting, a poorly designed and/or
constructed foundation may lead to structural failure if all other environmental

conditions remain constant.

BEST&CROMPTON ENGINEERING AFRICA LIMITED therefore recommends that
the design and construction of all foundation and earthwork be carried out by a
competent company in accordance with good and strict engineering practice expected
of a professional. The construction contractor shall be guided by reference Code of
Practices such as; British Institution CP 2004, 1973: Code of Practice for Foundation
and BS 6031: Code of Practice for Earth Works.

M.Nageswara Rao

For Best & Crompton Engineering Africa Ltd.,
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PENETROMETER 1

Qc Depth
0 0
10 -0.25
15 -0.5
18 -0.75
20 -1
9 -1.25
16 -1.5
22 -1.75
30 -2
38 -2.25
55 -2.5
-2.75

APPENDIX

FIELD LOGS
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NOTES RELATING TO THIS REPORT
Introduction

These notes have been provided to amplify the geotechnical report in regard to
classification methods, specialist field procedures and certain matters relating to the
Discussion and Comments section. Not all, of course, are necessarily relevant to all
reports.

Geotechnical reports are based on information gained from limited subsurface test

boring and sampling, supplemented by knowledge of local geology and experience.

For this reason, they must be regarded as interpretive rather than factual documents,

limited to some extent by the scope of information on which they rely.

Non-cohesive soils are classified on the basis of relative density, generally from the

results of standard penetration tests (SPT) or Dutch cone Penetrometer tests (CPT)

as below:

Relative Density CPT Cone Value (gc — MPa)
Very loose less than 2

Loose 2—5

Medium dense 5—15

Dense 15—25

Very dense greater than 25

Site Anomalies

In the event that conditions encountered on site during construction appear to vary
from those which were expected from the information contained in the report, the
Company requests that it immediately be notified. Most problems are much more
readily resolved when conditions are exposed than at some later stage, well after the
event.

Ground Water

Where ground water levels are measured in boreholes, there are several potential
problems;

Reproduction of Information for Contractual Purposes

« In low permeability soils, ground water although present, may enter the hole slowly
or perhaps not at all during the time it is left open. Attention is drawn to the document

17

“Guidelines for the Provision of Geotechnical Information in Tender Documents”,
published by the Institution of Engineers,

« A localised perched water table may lead to an erroneous indication of the true
water table.

Site Inspection

The Company will always be pleased to provide engineering inspection services for
geotechnical aspects of work to which this report is related. This could range from a
site visit to confirm that conditions exposed are as expected, to full time engineering

presence on site.
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1.0 INTRODUCTION

The Client, Yachiyo Engineering Co.Ltd: commissioned Best & Crompton
Engineering Africa Ltd., to proceed with subsoil investigations at the proposed
development at Keffi Sub station, Nassarawa road, Keffi, Nassarawa State. This
report is a consequence of the soil investigation and analyses, which is presented in

an objective and professional manner.

The purpose of the subsoil investigation and attendant report is as follows:

# Determine the subsoil and surface/groundwater conditions of the designated

location.

# Evaluation of the subsoil stratigraphic sequence geotechnical/engineering
properties of the soil and the subsequent effects on foundation design and

construction.

# Analysis of the data/results of tests carried out on the soil samples obtained
and provide recommendations on the fit-for-purpose type of foundation for the

proposed structure.

2.0 SITE ACCESSIBILITY

The sites are accessible through Nassarawa Road to mention but a few.

3.0 DESCRIPTION OF WORK

The soil investigation comprised of and carried out in three parts;

- Field Work: Test (2Nos. DCPTs) and collation of the test results.

3.1 FIELD WORK

The site works were carried out on November, 2014.

The Scope of Work executed involved the performance of 2Nos. 2.5tons Dutch Cone

Penetrometer Tests (DCPTSs) to a depth of refusal.

DUTCH CONE PENETROMETER

The apparatus consists of a cylindrical probe, of 1000mm? cross sectional area, and a
conic head of apex angle of 60°. The probe is forced down through the soil at a steady
rate of about 20mm/s in the closed position by exerting pressure force on outer
sounding tube. If desired the point resistance and the resistance to side friction can be
measured separately.

2Nos. static cone penetration tests were carried out using a 2.5tons capacity testing
equipment (machine) on each site. The test involves advancing the cone into the
ground slowly at a constant rate and the resistant to penetration measured at
predetermined intervals of 0.25m depth. The tests were terminated at depths where
the machine anchor legs lifted.

These tests were taken from the existing ground level down to depths refusal at each

location.

The cone penetration test results are presented in a graphical form respectively in the
Appendix to this Report.

3.2 ANALYSIS OF TEST RESULTS

3.2.1 Geological Description

Available geological record reveals that the investigated area is within the basement
complex of Nigeria; it is characterized by crystalline rocks of Precambrian age. Rocks
of granitic origin later intruded these rocks.

The sedimentary deposits found on top of the basement rock are product of the parent

rocks that have undergone weathering and decomposition.

3.2.2 Subsoil Condition

The subsoil condition of the site, based on the DCP test carried out reveals

predominantly cohesive soil as observed from the DCP Plot.

Details of the subsoil characteristics encountered during the Penetrometer tests are
stated below:
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Subsoil Condition based on the field work.

Dutch Cone Penetrometer Test

Address: Keffi power station, Nassarawa road, Keffi, Nassarawa State

Depth (m) Description of Stratum

0.00 to —.0.50 Filling.

0.50 to -1.00 Stiff to very stiff cohesive soil with gravels.

1.00 to -2.00 Firm becoming Stiff to hard cohesive soil with gravels and
pebbles.

Geotechnical Properties

Depth (m) Geotechnical Properties
0.00 to —.0.50 Moderate geotechnical properties, moderate shear

strength and moderate compressibility potential.

0.50 to -1.00 Good geotechnical properties, high shear strength and
low compressibility potential.

1.00 to —-2.00 Moderate becoming good to very good geotechnical
properties, moderate becoming high shear strength and

low compressibility potential.

Geotechnical Engineering Parameters

P1(kgflcm?®) P2(kgf/cm?)
Depth (m)
0.00 —0.50m 10-25 5-15
0.50 — 1.00m 40 - 53 25-33
1.00 — 2.00m - 15-62

3.2.4 Site description and condition
The project site is an open piece of land within existing power substation. Structures

around site show no sign of distress at the time of our investigation.
3.2.5 Topography.

The topography of the project site is undulating topography.

3.2.6 Vegetation.

Vegetation around the project site area is mainly grasses and weeds.

4.1 FOUNDATION DISCUSSION AND RECOMMENDATION

4.1.1 Proposed Development

No structural detail of the proposed development was made available to us prior to the
subsoil investigation, thus our recommendations are based on the DCP test carried

out.

The geotechnical issues considered relevant to the proposed development include

W

Soil bearing pressure

b

Level of groundwater
# Recommendation of a suitable foundation type

# Excavation
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4.1.2 RECOMMENDATION
The foundation type to be chosen for a particular structure depends largely on the
followings;

- Loads to be transmitted

- Receiving soil strata

- Factor of safety against shear failure of the supporting soil must be adequate.

- Settlement should neither cause any unacceptable damage nor interfere with

the function of the structure.

Foundations can be classified as shallow foundation or as deep foundation.

The choice between shallow foundation and deep foundation can be arrived at after

careful consideration of the following elements.

1. The magnitude of the transmitted loads from the stratum,
2. The soil nature,
3. The economic aspects of the elements of the foundation work,

4. Problems concerning foundation construction.

4.1.3 Allowable bearing pressure and foundation recommendation

Allowable bearing pressure calculated in accordance with theoretical soil mechanics

principle for depths are indicated below:

Differential Depth Allowable bearing
(m) Capacity (KN/m?)
0.00 -0.50 85
0.50 - 1.00 208
1.00-1.50 257
1.50-2.00 505

FOUNDATION RECOMMENDATION

Shallow Foundation

Shallow Foundation (Spread footing) is considered adequate for the proposed

development on the project site.

Groundwater
Groundwater was not encountered during the subsoil investigation work
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METHOD OF CALCULATING ALLOWABLE BEARING PRESSURE IN COHESIVE
SOIL IS GIVEN BY:

Empirical Method for calculating in Cohesive Soil is given by:
Quit = 5.14Cu + XD (Prandtl method of estimating allowable bearing

pressure)
Ja= qui/F.S (3) — For Shallow foundation
Or
If the Clay is very Sandy
Correlation between q. and SPT (N — Values)
N=qc/2
ga = 10N, or 5.0N ( If Submerged)
Correlation between q. and Cu

Cu = g / 20 (KN/m?)

4.2.2 Settlement

Settlement for this allowable bearing pressure for each location stated above would

not exceed 25mm.

Our analysis on settlement is based on the method stated below
S=1.1Mv x 0.55gn x h
Where S = Total settlement

Mv = Volume of compressibility potential

gn = net foundation base pressure

h = depth of foundation

The table below shows the permissible settlement as per .S Code.

Soil type Permissible total settlement Permissible differential settlement
For isolated For raft footings | For isolated For raft footings
footings footings

Sandy 4.0cm 4.cmto 6.5cm 2.5cm 2.5cm

Clays 6.5cm 6.5 to 10.0cm 4.0cm 4.0cm

4.2.3 Factor of Safety

Factor of safety of 3 was adopted for our estimation of allowable bearing pressure.

4.2.4 Excavation
# Excavation could be achieved using conventional excavating equipment.
# Excavation support would not be required

4.2.5 General Precaution for Shallow Foundation Construction

It is recommended that the following general guidelines that govern the construction of

shallow foundation should be observed when work starts on the site:

* Over excavation beyond the depths stated should not be done.

# Ingress of water into the excavated foundation trench should be prevented if
the stated bearing value at the founding depth is to be achieved. A layer of
concrete blinding should therefore be provided within a trench once it has been
excavated.

* Adequate cover to the concrete should be allowed for the reinforcement bars to
protect them from possible effect of corrosion.

* The sides of foundation should be backfilled up to existing ground level as soon

as they are cast.

10
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5.0 CONCLUSION
Shallow Foundation (Spread footing) is considered adequate for the proposed

development on the project site.

Despite an objective soil investigation and reporting, a poorly designed and/or
constructed foundation may lead to structural failure if all other environmental

conditions remain constant.

BEST&CROMPTON ENGINEERING AFRICA LIMITED therefore recommends that
the design and construction of all foundation and earthwork be carried out by a
competent company in accordance with good and strict engineering practice expected
of a professional. The construction contractor shall be guided by reference Code of
Practices such as; British Institution CP 2004, 1973: Code of Practice for Foundation
and BS 6031: Code of Practice for Earth Works.

M.Nageswara Rao

For Best & Crompton Engineering Africa Ltd.,
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PENETROMETER 1

Qc Depth
0 0
10 -0.25
25 -0.5
40 -0.75
53 -1
-1.25

13

Depth {m}

KEFFIPOWER SUBSTATION NASSARAWA ROAD KEFFINASSARAWA STATE

(2% ton penetrometer test log)
testNo: 1
Groundwaterlevel: NIL
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PENETROMETER 2

Qc Depth
0 0
5 -0.25

15 -0.5

25 -0.75

33 -1

15 -1.25

45 -15

54 -1.75

64 -2

-2.25
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PICTURES SHOWING FIELD OPERATION ON THE PROJECT SITE
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NOTES RELATING TO THIS REPORT
Introduction

These notes have been provided to amplify the geotechnical report in regard to
classification methods, specialist field procedures and certain matters relating to the
Discussion and Comments section. Not all, of course, are necessarily relevant to all
reports.

Geotechnical reports are based on information gained from limited subsurface test

boring and sampling, supplemented by knowledge of local geology and experience.

For this reason, they must be regarded as interpretive rather than factual documents,

limited to some extent by the scope of information on which they rely.

Non-cohesive soils are classified on the basis of relative density, generally from the

results of standard penetration tests (SPT) or Dutch cone Penetrometer tests (CPT)

as below:

Relative Density CPT Cone Value (gc — MPa)
Very loose less than 2

Loose 2—5

Medium dense 5—15

Dense 15—25

Very dense greater than 25

Site Anomalies

In the event that conditions encountered on site during construction appear to vary
from those which were expected from the information contained in the report, the
Company requests that it immediately be notified. Most problems are much more
readily resolved when conditions are exposed than at some later stage, well after the
event.

Ground Water

Where ground water levels are measured in boreholes, there are several potential
problems;

Reproduction of Information for Contractual Purposes

« In low permeability soils, ground water although present, may enter the hole slowly
or perhaps not at all during the time it is left open. Attention is drawn to the document

18
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“Guidelines for the Provision of Geotechnical Information in Tender Documents”,
published by the Institution of Engineers,

« A localised perched water table may lead to an erroneous indication of the true
water table.

Site Inspection

The Company will always be pleased to provide engineering inspection services for
geotechnical aspects of work to which this report is related. This could range from a
site visit to confirm that conditions exposed are as expected, to full time engineering

presence on site.

19
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