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MINUTES OF DISCUSSIONS
ON THE PREPARATORY SURVEY
ON THE PROJECT FOR THE REHABILITATION
OF THE EAST DEMERARA WATER CONSERVANCY
IN REGION No.4
IN THE REPUBLIC OF GUYANA

Based on the results of the Preparatory Survey conducted in 2009, the Government of Japan
decided to conduct a second Preparatory Survey (bereinafter referred to as “the Survey™) for the
Rehabilitation of the East Demerara Water Conservancy in Region No.4 (hereinafier referred to
as “the Project”) and entrusted the implementation of the Survey to the Japan International
Cooperation Agency (hereinafter referred to as “JICA”).

JICA sent to the Republic of Guyana (hereinafter referred to as “Guyana”) a Preparatory
Survey team (hereinatter referred to as “the Team™), which is headed by Mr. Noriaki Nagatomo,
Senior Advisor to the Director General, Global Environment Department, JICA. The duration of
the Team’s work in the country is from October 12 to November 24, 2010.

The Team held a series of discussions with the officials representing the Government of
Guyana (hereinafier referred to as “GOG”) and conducted a field survey in the study area.

In the course of the discussions and field survey, both parties confirmed the main items
described on the attached sheets. The Team will continue further works and prepare the
Preparatory Report.

Georgetown, October 14, 2010

KEfOE oy s

Mr. Noriaki Nagatomo Mr. Lionel Wordsworth

Leader Chief Executive Officer (ag)

Preparatory Survey Team National Drainage and Irrigation Authority
Japan International Cooperation Agency Ministry of Agriculture

Japan The Republic of Guyana

In witness of

i

Mr. Safraaz Shadood

Foreign Trade Officer

Ministry of Foreign Trade and International
Cooperation

The Republic of Guyana
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ATTACHMENT

1. Objective of the Project

The objective of the Project is to procure equipment and rehabilitate facilities for the
improvement of the flood-control capacity of the East Demerara Water Conservancy (hereinafter
referred to as “EDWC”).

2. Project Site
The Project site is the EDWC in Region No. 4 as shown in Annex-1 (as attached),

3. Responsible and Implementing Agency

3-1. The responsible agency is the Ministry of Agriculture of the GOG.

3-2. The implementing agency is the National Drainage and Irrigation Authority, Ministry of
Agriculture (hereinafter referred to as “NDIA”). The Organization chart of NDIA is shown
in Annex-II.

4, Items requested by the GOG
4-1. Following discussions with the Team, the items descnbed in Annex-IIl were finally
requested by the GOG
4-2. The Project is divided into two components considering the difference of schedule and
procurement procedure under Japan’s Grant Aid Scheme,
Componeni-1. Procurement of Equipment
Component-2. Rehabilitation of Facilities
4-3. JICA will assess the appropriateness of the request from the GOG and will recommend to
the Government of Japan for approval.

5. Japan’s Programme Grant Aid

5-1. The GOG understands Japan’s Grant Aid Scheme and the necessary measures to be taken by
the GOG as explained by the Team and described in Annex-IV of the Minutes of Meeting
signed by both parties on July 29, 2009.

5-2. The GOG understands Japan’s Grant Aid Scheme using the Procurement Management
Agent of the Government of Japan (hereinafier referred to as “the Agent”) and the necessary
measures fo be taken by the GOG as explained by the Team and described in Annex-IV,
Annex-V and Annex-VI of these Minutes of Discussions.

5-3. The former (5-1) shall be adopted for the procurement of equipment (Componeni-1). The
latter (5-2) shall be adopted for the rehabilitation of facilities (Component-2).

6. Administration of Japan’s Programme Grant Aid using the Agent

6-1. The Team explained the administrative setup of the Programme as shown in Annex-VII, and
the GOG concurred.

6-2. For promoting proper and smooth execution of the Programme, both sides confirmed that
the Consultative Committee of the Programme (hereinafter referred to as “the Committee™)
would be established by the Ministry of Foreign Trade and International Cooperation
{(hereinatter referred to as “MOFTIC”) afier the approval of the Programme by the

Government of Japan. The functions and. provisional composition are described in
Annex-VIIL

[N
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7. Schedule of the Survey
7-1. Component-1
1) The consultant members of the Team (hereinafter referred to as “the Consultants”) will
proceed with further studies in Guyana until October 30, 2010.
2) JICA will prepare the draft Preparatory Report in English and dispatch a mission in order to
explain its contents to the GOG around January 2011.
7-2. Component-2 :
1) The Consultants will proceed with further studies in Guyana until November 24, 2010,
2) JICA will prepare the draft Preparatory Report in English and dispatch a mission in order to
explain its contents to the GOG around March 2011.
3) The Consultants will proceed with further studies in Japan for the detail design of the
facilities and prepare the reference documents for tender by the middle of April 2011.
4) Once the contents of the report are accepted in principle by the GOG JICA will proceed
with further examination of the study results in Japan, complete the final Preparatory Report
and send it to the GOG by June 2011.

8. Other Relevant Issues
8-1. Necessity and Justification of the Project
Both sides confirmed that the rehabilitation of the EDWC is consistent with the
counter-flood policy of the GOG and would improve the capacity to discharge excess water
from the EDWC which has functioned as flood control in heavy rainfall.

8-2. Relevance of the Project as Adaptation to Climate Change
Both sides confirmed that the Project shall be positioned as part of the adaptation measures
to climate change in the policy of the GOG

8-3. Rehabilitation of the Embankment
Both sides confirmed that the rehabilitation of the EDWC embankment is the responsibility
of NDIA using procured equipment. The Consultants will share their findings on the operation
and maintenance of the embankment with NDIA.

8-4. Operation and Maintenance of Equipment and Facilities
The GOG agrees to take any necessary measures including allocation of required budget
and personnel in order to operate and maintain the equipment and facilities provided by the
Project.

8-5, Technical Assistance
The GOG concurs that technical assistance, such as soft components, will be included in the
Project, as necessary.

8-6. Tax Exemption
The GOG will ensure exemptions to taxes including Value Added Tax (VAT), customs duty,
and all other taxes and imposts in Guyana which may arise from the activities of the Project.
8-7. Environmental Impact Assessment (EIA)

Both sides confirmed that an EIA shall be completed in accordance with the regulations of -
Guyana by the middle of March 2011, if necessary.

3 M/j)m
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8-8. Coordination with Other Donors
The GOG will coordinate with other donor agencies to avoid duplication of the Project
activities.

Annex-1 Project Site

Annex-11 Organization Chart of NDIA

Annex-1I1 Ttems Requested by the GOG

Annex-IV Grant Aid using the Procurement Management Agent of the Government of Japan
Annex-V Flow of Funds and Implementation of the Programme

Annex-VI Major Undertakings to be Taken by Each Government

Annex-VII  Organization Chart for the Implementation of the Programme

Annex-VIII  Consultative Committee
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Items Requested by the GOG

Component-1. Procurement of Equipment

No. Ttem Quantity
1 Super long reach track type hydraulic excavators, g
wide track
Pontoon with a mud bin to mount hydraulic
2 excavators to work within  conservancy 2
waterways
Component-2. Rehabilitation of Facilities
No. Item Quantity
1 Cunha relief sluice 1
2 Maduni relief sluice 1
3 Hope intake structure 1
4 Anns Grove intake structure 1
5 Annandale intake structure 1
6 Nancy intake structure 1

A4-8
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Annex-IV

Grant Aid using the Procurement Management Agent of the Government of Japan

(Provisional)

The Grant Aid provides a recipient country (hereinafter referred to as “the Recipient”) with
non-reimbursable funds to procure the facilities, equipment and services (engineering services and
transportation of the products, etc.) for economic and social development of the country under
principles in accordance with the relevant laws and regulations of Japan. The Grant Aid is not
supplied through the donation of materials as such.

Muitiple components can be combined to effectively meet the needs. Contractors, suppliers or
consultants are not confined to Japanese firms only, and construction can be done based on the
local method.

1. Procedures
Japan’s Grant Aid Programme (hereinafier referred to as “the Programme”) is executed trough
the following procedures.
*  Application
- Request made by the Recipient
° Qutline Design Study (hereinafter referred to as “the Study”) by a Preparatory Survey
- Qutline Design Study conducted by JICA
¢ Appraisal &Approval
- Appraisal by the Government of Japan and Approval by the Cabinet
¢ Determination of Implementation
- The Notes exchanged between the Government of Japan (hereinafter referred to as
“GOF’) and the Recipient
o Grant Agreement (bereinafier referred to as “the G/A”)
- Agreement concluded between JICA and the Recipient
* Implementation
- Implementation of the Programme on the basis of the G/A

Firstly, the application or request for the Grant Aid submitted by the Recipient is examined by
GOJ (the Ministry of Foreign Affairs) to determine whether or not it is eligible for the Grant Aid.

Secondly, if the request is deemed appropriate, JICA conducts the Outline Design Study, using
Japanese consulting firms.

Thirdly, GOJ appraises the programme to see whether or not it is suitable for Japan's grant aid,
based on the Outline Design Study report prepared by JICA, and the results are then submitted to
the Cabinet for approval.

Fourthly, the programme, once approved by the Cabinet, becomes official with the Exchange

V- 1 M% 4,/

A4-9



of Notes (E/N) signed by GOJ and the Recipient. Simultaneously, the Grant will be made available
by concluding a grant agreement between the Government of the Recipient or its designated
authority and JICA (hereinafter referred to as "the G/A").

JICA is designated by GOJ as an organization responsible for the execution of the Grant.

Procurement management agent (“the Agent”) is designated to conduct the procurement
services of products and services (including fund management, preparing tenders, contracts and so
on) on behalf of the Recipient. The Agent is an impartial and specialized organization and shall
render services according to the Agent Agreement with the Recipient. The Agent is
recommended to the Recipient by GOJ and agreed between the two Governments in the Agreed
Minutes (“A/M”).

2. Qutline Design Study

1) Contents of the Study
The aim of the Outline Design Study ("the Study"), conducted by JICA on a requested
programme ("the Programme"), is to provide a basic document necessary for the appraisal of the

Programme by GOJ. The contents of the Study are as follows:

(1) Confirmation of the background, objectives, and benefits of the Programme and also
institutional capacity of agencies and communities concerned of the Recipient necessary
for the Programme's implementation.

(2) Evaluation of the appropriateness of the Programme to be implemented under the Grant
Aid Scheme from a technical, social and economic point of view,

(3) Confirmation of items agreed upon by both parties concerning the basic concept of the
Programme.

(4) Preparation of an outline design of the Programme.

(5) Estimation of cost for the Programme.

The contents of the original request are not necessarily approved in their initial form as the
contents of the Grant Aid programme. The Ouiline Design of the Programme is confirmed
considering the guidelines of Japan's Grant Aid scheme.

GOJ requests the Government of the Recipient to take whatever measures are necessary to
ensure its self-reliance in the implementation of the Programme. Such measures must be
guaranteed even through they may fall outside of the jurisdiction of the organization in the
Recipient actually implementing the Programme.  Therefore, the implementation of the
Programme is confirmed by all relevant organizations of the Recipient through the Minutes of
Discussions.

2) Selection of Consultants
For smooth implementation of the Study, JICA uses consulting firms. JICA selects firms based

%)%
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on proposals submitted by interested firms. The firms selected carry out an Qutline Design Study
and write a report, based upon terms of reference set by JICA. ‘

The consulting firms to work on the Programme’s implementation after the Exchange of Notes
could be, in principle, of any nationality as long as the Firm satisfies the conditions specified in the

tender documents.

3. Implementation of the Grant Aid after the E/N
1) Exchange of Notes (E/N) and Grant Agreement (G/A)

The Grant Aid is extended in accordance with the Notes exchanged by the two
Governments concerned, in which the objectives of the programme, period of execution,
conditions and amount of the Grant Aid, etc., are confirmed. The conclusion of the Grant
Agreement (hereinafter referred to as “the G/A”) between JICA and the recipient government
will be followed to define the necessary engagement to implement the project such as

payment conditions, responsibilities of the recipient government and procurement conditions.

2) Procedural details
Procedural details on the procurement of products and services under the Grant Aid will be
agreed upon between the Recipient and JICA at the time of the signing of the E/N and G/A.

Essential points to be agreed upon are outlined as follows:

a) JICA is in a position to expedite the proper execution of the program.

b) The products and services shall be procured and provided in accordance with
"Procurement Guidelines for Environment and Climate Change (Type I-E)” of ICA.

c) The Recipient shall conclude an employment contract with the Agent.

d) The Agent is the representative acting in the name of the Recipient concerning all
transfers of funds to the Agent.

3) Focal Points of “The Procurement Guidelines of Japan’s Programme Grant Aid for
Environment and Climate Change (Type I - E)”
a) The Agent
The Agent is the organization which provides procurement services of products and
services on behalf of the Recipient according to the Agent Agreement with the Recipient.
The Agent is recommended to the Recipient by GOJ and agreed between the two
Governments in the A/M.

b) Agent Agreement
The Recipient shall conclude an Agent Agreement, within two months after the date of
entry into force of the E/N and the G/A, in accordance with the A/M.  The scope of the
Agent’s services shall be clearly specified in the Agent Agreement.
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¢) Approval of the Agent Agreement
The Agent Agreement, which is prepared as two identical documents, shall be
submitted to JICA by the Recipient through the Agent. JICA confirms whether or not the
Agent Agreement is concluded in conformity with the G/A and the Procurement Guidelines,
and approves the Agreement.
The Agent Agreement concluded between the Recipient and the Agent shall become
effective after the approval by JICA in a written form.

d) Payment Methods

The Agent Agreement shall stipulate that "regarding all transfers of the fund to the
Agent, the Recipient shall designate the Agent to act on behalf of the Recipient and issue a
Blanket Disbursement Authorization ("the BDA") to conduct the transfer of the fund
(Advances) to the Procurement Account from the Recipient Account." =

The Agent Agreement shall clearly state that the payment to the Agent shall be made in
Japanese yen from the Advances and that the final payment to the Agent shall be made
when the total Remaining Amount becomes less than 3 % of the Grant and its accrued
Interest.

e) Products and Services Eligible for Procurement

Products and services to be procured shall be selected from those defined in the G/A.

f) Firms
In principle, a firm of any nationality could be contracted as long as the Firm satisfies
the conditions specified in the tender documents.
The Firm, with approval by JICA, may be Japanese nationals and the products to be
procured may be the products made in Japan or produced or manufactured by Japanese
manufacturer(s) and/or its (their) affiliate(s) in any country.

¢) Experts for Technical Assistance
Expert(s) could be deployed to carry out technical assistance. The expert(s) may be
recommended by JICA when the conceptual consistency with the Studies is required. In
principle, expert(s) is/are preferable to be Japanese nationals if appropriate.

h) Method of Procurement
In implementing procurement, sufficient attention shall be paid so that there is no
unfairness among tenderers who are eligible for the procurement of products and services.
For this purpose, competitive tendering shall be employed in principle.

i) Tender Documents

IV- 4
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The tender documents should contain all information necessary to enable tenderers to
prepare valid offers for the products and services to be procured by the Grant Aid.

The rights and obligations of the Recipient, the Agent and the Suppliers of the products
and services should be stipulated in the tender documents to be prepared by the Agent.
Besides this, the tender documents shall be prepared in consultation with the Recipient.

j) Pre-qualification Examination of Tenderers

The Agent may conduct a pre-qualification examination of tenderers in advance of the
tender so that the invitation to the tender can be extended only to eligible firms. The
pre-qualification examination should be performed only with respect to whether or not the
prospective tenderers have the capability of accomplishing the contracts concerned without
fail. Inthis case, the following points should be taken into consideration:

(1) Experience and past performance in contracts of a similar kind

(2) Property foundation or financial credibility

(3) Existence of offices, etc. to be specified in the tender documents.

k) Tender Evaluation

The tender evaluation should be implemented on the basis of the conditions specified in
the tender documents.

Those tenders which substantially conform to the technical specifications, and are
responsive to other stipulations of the tender documents, shall be judged in principle on the
basis of the submitted price, and the tenderer who offers the lowest price shall be
designated as the successful tenderer.

The Agent shall prepare a detailed tender evaluation report clarifying the reasons for
the successful tender and the disqualification and submit it to the Recipient to obtain
confirmation before concluding the contract with the successful tenderer.

The Agent shall furnish JICA with a detailed evaluation report of tenders, giving the
reasons for the acceptance or rejection of tenders.

I) Additional Procurement
If there is an additional procurement fund after competitive and / or selective tendering
and / or direct negotiation for a contract, and the Recipient would like an additional
procurement, the Agent is allowed to conduct an additional procurement, following the
points mentioned below:
(1) Procurement of the same products and services
When the products and services to be additionally procured are identical with the
initial tender and a competitive tendering is judged to be disadvantageous, the
additional procurement can be implemented by a direct contract with the successful
tenderer of the initial tender.
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(2) Other procurements

When products and services other than those mentioned above in (1) are to be
procured, the procurement should be implemented through a competitive tendering. In
this case, the products and services for additional procurement shall be selected from
among those in accordance with the G/A.

m) Conclusion of the Contracts
In order to procure products and services in accordance with the G/A, the Agent shali

conclude contracts with firms selected by tendering or other methods.

n) Terms of Payment

The contract shall clearly state the terms of payment. The Agent shall male payment
from the "Advances", against the submission of the necessary documents from the Firm on
the basis of the conditions specified in the contract, after the obligations of the Firm have
been fulfilled. When the services are the object of procurement, the Agent may pay
certain portion of the contract amount in advance to the firms on the conditions that such
firms submit the advance payment guarantee worth the amount of the advance payment to
the Agent.

4) Undertakings required to the Government of the Recipient
In the implementation of the Grant Aid Programme, the Recipient is required to undertake

such necessary measures as the following:

a) To secure land necessary for the sites of the Programme and to clear, level and reclaim
the land prior to commencement of the Programme,

b) To provide facilities for the distribution of electricity, water supply and drainage and
other incidental facilities in and around the sites,

¢) To secure buildings prior to the procurement in case the installation of the equipment,

d) To ensure prompt unloading and customs clearance at the port of disembarkation and to
assist internal transportation therein,

e) To ensure that customs duties, internal taxes and other fiscal levies which may be
imposed in the Recipient with respect to the purchase of the Components including the
employment of the Agent,

f) To accord all the concerned parties, whose services may be required in connection with
supply of the products and services under the contracts, such facilities as may be
necessary for their entry into the Recipient and stay therein for the performance of their
work,

g) To ensure that the Facilities and/or the Components be maintained and used properly and
effectively for the implementation of the Programme,

IVv- 6
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h) To bear all the expenses, other than those covered by the Grant and its accrued interest,
necessary for the implementation of the Programme, and -

i) To give due environmental and social consideration in the implementation of the
Programme.

5) Proper Use
The Recipient is required to operate and maintain the facilities constructed and equipment
purchased under the Grant Aid properly and effectively and to assign staff necessary for this
operation and maintenance as well as to bear all the expenses other than those covered by the
Grant Aid.

6) Re-export
The products purchased under the Grant Aid should not be re-exported from the Recipient.
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Flow Chart of Japan's Programme Grant Aid using the Agent
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Annex-VI

Major Undertakings to be taken by Each Government in relation to Equipment procurement (Component-1)

Ttems

To be covered
by the Grant

To be covered by
Recipient side

To bear the following commissions to a bank of Japan for the banking
services based upon the B/A

1) Advising on commission of A/P

@

2) Payment of commission

®

To ensure prompt unloading an

in the Recipient country

1) Marine (Air) transportation of the products from Japan to the
Recipient

2) Tax exemption and customs clearance of the products at the port of
cutry in the Recipient country

3) Internal transportation from the port of entry to the Project site

To accord all concerned parties, whose services may be required in
relation to the supply of the products and the services under the
approved contract such facilities as may be necessary for their entry
into the Recipient country and stay therein for the performance of
their work

To exempt or bear for all concerned parties the customs duties,
internal taxes and other imposts which may be imposed in the
Recipient country with respect to the supply of the products and
services under the approved contract )

To maintain and use properly and effectively the facilities constructed
and equipment provided under the Grant

To bear all the expenses, other than those to be borne by the Grant,
necessary for conmstruction of the facilities as well as for the
transportation and installation of the equipment

7

To give due environmental and social consideration in the
implementation of the Programme

(B/A: Banking Arrangement, A/P: Authorization to Pay, N/A: Not Applicable)

11
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Major Undertakings to be taken by Each Government in relation to Facility rehabilitation

Component-2)

Items

To be covered
by the Grant

To be covered by
Recipient side

To secure land

®

To clear, level and reclaim the site when needed

S

To bear the following commissions to a bank of Japan for the banking
services based upon the B/A

1) Payment of commission

To ensure prompt unloading and customs clearance at the port of entry
in the Recipient country

1) Marine (Air) transportation of the products from Japan to the
Recipient

2) Tax exemption and customs clearance of the products at the port of
entry in the Recipient country

3) Internal trausportation from the port of entry to the Project site

To accord all concerned parties, whose services may be required in
relation to supplies, construction works and services under the
approved contract such facilities as may be nccessary for their entry
into the Recipient country and stay therein for the performance of
their work

To exempt or bear for all concerned parties the customs daties,
internal taxes and other imposts which may be imposed in the
Recipient country with respect to the supply of the products and
services under the approved contract

To maintain and use properly and effectively the facilities constructed
and equipment provided under the Grant

To bear all the expenses, other than those to be borne by the Grant,
necessary for construction of the facilities as well as for the
transportation and installation of the equipment

9

To give due environmental and social consideration in the
implementation of the Programme

(B/A: Banking Arrangement, N/A: Not Applicable)
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Annex-VIL

MOFTIC/MOF MOA E— NDIA

Consultative
AIA Committee

Procurement Management Agent (CA)

Supervision of " " "
Implementation

Headquarters

Embassy of Japan

JICA Office

v

Contract for Agreement of Contract for
Construction Detail Design and Supervision Soft Assistance
" Supervision "
Constructor ) ansultant for ) Expert.s for

>} Detail Design and Supervison Soft Assistance
Report

Construction

LEGEND : :Official Agreement

||

:Contract (Procurement Management Agent-Firms & Consultants)
:Report, Supervision, Coordination

E/N :Exchange of Notes

G/A :Grant Agreement

AIA :Agent Agreement

MOA :Ministry of Agriculture

MOF ‘Ministry of Finance

MOFTIC :Ministry of Foreign Trade and tnternational Cooperation

NDIA :National Drainage and lrrigation Authority, Ministry of Agriculture
JICA :Japan International Cooperation Agency

CA :Crown Agents

Organization Chart for the Implementation of the Programme
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Annex-VIIT

Consultative Committee

1. Function .
The Consultative Committe (hereinafter referred to as “the Committee”) will be established in
‘order to fulfill the following functions: .

1) To confirm an implementation schedule of the Programme for the speedy and effective

utilization of the Grant and its accrued interest,

2) To discuss determination and/or modification of the Components, taking into account of
the products enumerated in the list attached to the Procurement Guidelines and/or the result
of the preparatory survey for the Programme by JICA,

3) To discuss modifications of the Programme,

4) To exchange views on allocations of the Grant and its accrued interest as well as on
potential end-users,

5) To identify problems which may delay the utilization of the Grant and its accrued interest,
and to explore solutions to such problems,

6) To exchange views on publicity related to the utilization of the Grant and its accrued
interest; and

7) To discuss any other matters that may arise from or in connection with the G/A.

The first meeting of the Committee shall be held immediately afier the approval of the Agent
Agreement by JICA, which shall be convened by MOFTIC and the Procurement Management
Agent (hereinafter referred to as “the Agent”).

The selection of the Agent will be agreed between the two governments in the Agreed
Minutes attached in the Exchange of Notes.

Further meetings will be held by the request of either the Guyanese side or the Japanese side.
The Agent will also advise both sides on the necessity to call a meeting of the Committee.

2. Composition (Provisional)
1) Representative of Ministry of Agriculture
2) Representative of National Drainage and Irrigation Authority, Ministry of Agriculture
3) Representative of Ministry of Foreign Trade and International Cooperation
4) Representative of Ministry of Finance ‘
5) Representative of the Procurement Management Agent
6) Representative of Embassy of Japan in Trinidad and Tobago
7) Representative of JICA Dominican Republic Office
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MINUTES OF DISCUSSIONS
ON THE PREPARATORY SURVEY (OUTLINE DESIGN STUDY)
ON THE PROJECT FOR THE REHABILITATION
OF THE EAST DEMERARA WATER CONSERVANCY
IN REGION No.4
IN THE REPUBLIC OF GUYANA
(EXPLANATION ON DRAFT REPORT)

In October 2010, the Japan International Cooperation Agency (hereinafter referred to
as “JICA”™) dispatched a second Preparatory Survey Team on the Project for the
Rehabilitation of the East Demerara Water Conservancy (hereinafter referred to as “the
Project”) to the Republic of Guyana (hereinafter referred to as “Guyana”) and through
discussion, field survey and technical evaluation of the results in Japan, JICA prepared a
draft report of the survey for the procurement of equipment (Component-1) (hereinafter
referred to as “the Draft Report™).

In order to explain and consult with Guyana on the components of the Draft Report,
JICA sent to Guyana the Draft Report Explanation Team (hereinafter referred to as “the
Team”), which is headed by Mr. Shigeyuki Matsumoto, Director, Disaster Management
Division 2, Global Environment Department, JICA, from January 5 to 8, 2011.

As a result of discussions, both parties confirmed the main items described on the
attached sheets.

Georgetown, Januvary 7, 2011

/ R e

f PAER ‘?/
. / A /,4415’ ué;J zv//fff’/’('fi\ N
Mr. Sth,c,yukl Matsumoto Mr. Lionel Wordsworth
Leader Chief Executive Officer (ag)
Draft Report Explanation Team National Drainage and Irrigation Authority
Japan International Cooperation Agency Ministry of Agriculture
Japan The Republic of Guyana

In witness of

7 //
/{v/
Mr. Safraaz Shadood
Foreign Trade Officer
Ministry of Foreign Trade and International

Cooperation
The Republic of Guyana
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Attachment

1. Components of the Draft Report

1-1. The Government of Guyana (hereinafter referred to as “GOG”) agreed and accepted in
principle the contents of the Draft Report for the procurement of equipment
{Component-1) explained by the Team. The contents of the procured equipment are as
shown in Annex-1.

1-2. GOG agreed that the contents of the Draft Report would be confidential, be dealt with
carefully and not be disclosed to any third parties.

1-3. GOG agreed that the Government of Japan (hereinafter referred to as “GOJ”) would
make a final decision on the procurement of equipment (Component-1) for the Project.

2. Japan’s Grant Aid Scheme

GOG understood the Japan’s Grant Aid Scheme and the necessary measures to be
taken by GOG as explained by the Team and described in Annex-VI in the Minutes of
Discussions (hereinafter referred to as “M/D”) signed by both parties on October 14, 2010
as well as Annex-IV of the Minutes of Meeting signed by both parties on July 29, 2009.

3. Schedule of the Study

JICA will complete the final report in accordance with the confirmed items including
not only the procurement of equipment (Component-1) but also the rehabilitation of
facilities (Component-2), and send it to GOG by June 2011.

4. Confidentiality of the Project Cost Estimation

4-1. The Team explained the cost estimation of the Project as described in Annex-2. GOG
agreed that the project cost estimation should never be duplicated or released to any
outside parties before signing of all the contracts for the Project.

4-2. GOG agreed that the project cost estimation described in Annex-2 is a provisional one
as a result of the Survey and could be subject to change following further examination
by GOJ.

5. Other Relevant [ssues
5-1. Undertakings to be taken by GOG
In the implementation of the Project, GOG is required to undertake such necessary
measures as the following as well as measures mentioned in 2 of this attachment,
(1) Assembly and Installation of Equipment
- To secure storage sites for the equipment procured by the Project
- To secure assembly sites of the equipment procured by the Project at Land of Canaan
- To secure electric power for welding to assemble pontoons
- To assign staff for welding skill training conducted at the time of the pontoons’
assembly
- To assign staff for initial operation and guidance of the equipment procured by the

2
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Project
{2) Necessary Budget and Personnel
- To allocate enough budgets to properly operate and maintain the equipment procured by
the Project by the time of the acceptance inspection
- To assign staff to properly operate and maintain the equipment procured by the Project
by the time of the acceptance inspection
(3) Proper Use and Maintenance
- To facilitate proper use and maintenance of the equipment procured by the Project.
- To prepare records for the operation and maintenance of the equipment procured by the
Project
{4) Use of Existing Equipment
- To secure 6 pontoons and 4 excavators other than the equipment procured by the Project
to rehabilitate the embankment

5-2. Social and Environmental Considerations

(1) Both sides confirmed that the rehabilitation of the embankment to be conducted by the
procured equipment would not impact the East Demerara Water Conservancy (EDWC)
and its surroundings negatively since the conventional method of rehabilitation works in
Guyana would be adopted.

(2) Since there are ongoing rehabilitation works on the embankment, the Environmental
Permit is not required in Guyana. However, GOG shall confirm the need of the permit
from Environmental Protection Agency (EPA) and report the result to JICA by 20% of
January, 2011.

(3) Regarding the rehabilitation of facilities (Component-2), GOG shall confirm the need of
the permit from EPA and report the result to JICA by February, 2011.

5-3. Projects with Other Donors

GOG explained projects with other donors and JICA confirmed that the equipment
provided by the World Bank to GOG has been procured under the Conservancy Adaptation
Project (CAP). The equipment is used to clear internal waterways in order to improve the
flow in the EDWC. Since the CAP includes rehabilitation of some facilities, GOG shall
submit their list (name of the facilities repaired or to be repaired, purpose and contents of
their repair work) to JICA by 20™ of January, 2011. Both sides confirmed that projects
supported by other donors would avoid duplication with the Project as described in the M/D.

5-4, Rehabilitation of Facilities (Component-2)
(1) Cunha Relief Sluice
a) GOG requested to rehabilitate Cunha relief sluice, reconstruct discharge channel and
construct a new access bridge which is necessary along with main public road to
facilitate and improve discharge of excess water from the EDWC. However, the Team
explained that the rehabilitation of the existing Cunha relief sluice was beyond the scope
of the Project because it includes construction of a new bridge along with the
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reestablishment of a section of the discharge channel. The Project in principle does not
provide for any new construction of facilities.

b) Both sides confirmed that the gates of Sara Johanna sluice for Cunha outlet had already
been rehabilitated in November 2010, and the wing walls of the inlet side of the gates
would be rehabilitated in the Project.

(2) Hope Intake Structure
a) The Team explained that Hope intake structure may fail under high water level.
b) GOG agreed that the Hope intake structure would be rehabilitated with shielding water
flow through the embankment using timber sheet piles to prevent failure of the structure
under high water level, and with installing the guide rails for the door to open smoothly.

END

Annex-1: Contents of the Project
Aunnex-2: Project Cost Estimation

A
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Annex-1

Contents of the Project
(Componet-1. Procurement of equipment)

ftem Quantity

Super long reach track type excavators, wide track
(Operating weight : 25ton, Bucket capacity : 0.4 - 0.5m>)

Pontoon with a mud bin to mount excavators to work within
conservancy waterways (Live load : 65 ton or more)
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Annex-2

Project Cost Estimation

(Componet-1. Procurement of Equipment)

{1) Project Cost borne by GOJ
The project cost borne by GOJ is estimated to be Japanese Yen 289 million. The contents

of the project cost are shown in the table below.

Category ‘. Amount (JY million)
Procurement of Equipment 275
Supervision of Procurement 14
Total 289

(2) Project Cost borne by GOG .
The project cost borne by GOG is estimated to be USD 70,115. The contents of the
project cost are shown the table below.

Category Amount (USD)
Commission for Issuance of Authorization to Pay 115
Commission for Banking Arrangement 70,000
Total 70,115
(3) Condition of Estimation
a) Date of Estimation Base : October 2010

b) Exchange Rate

¢) Implementation Period
d) Others

(4) Remarks

: 1.OOUSD = 86.97 yen (Average of the past 6 months)
1.00GYD = 0.42 yen (Average of the past 6 months)

: As shown in the Annex of the Draft Report

: Cost estimation is in accordance with the framework with
the Japan’s Grant Aid Scheme.

a) The cost estimation is provisional and will be further examined by GOJ for the approval

of the Grant.

b) According to the Guyanese tax system, the equipment procured by Japan’s Grand Aid is
exempted from value added tax (VAT) and import customs, etc.

o
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MINUTES OF DISCUSSIONS
ON THE PREPARATORY SURVEY (OUTLINE DESIGN STUDY)
ON THE PROJECT FOR THE REHABILITATION
OF THE EAST DEMERARA WATER CONSERVANCY (COMPONENT II)
IN THE REPUBLIC OF GUYANA
(EXPLANATION OF DRAFT REPORT)

In October 2010, the Japan International Cooperation Agency (hereinafter referred to as “JICA”)
dispatched the second Preparatory Survey Team on the Project for the Rehabilitation of the East
Demerara Water Conservancy (hereinafter referred to as “the Project”) to the Republic of Guyana
(hereinafter referred to as “Guyana”) and through discussion; field survey and technical evaluation of
the results in Japan, JICA prepared a draft report of the survey for the rehabilitation of facilities
(Component-2) (hereinafter referred to as “the Draft Report”).

In order to explain and consult with Guyana on the components of the Draft Report, JICA sent the
Draft Report Explanation Team (hereinafter referred to as “the Team™) to Guyana, which is headed by
M. Naotaka Yamaguchi, Senior Representative, JICA Caribbean Regional Representation Office in the
Dominican Republic, JICA, from May 31 to June 2, 2011.

As aresult of discussions, both parties confirmed the main items described on the attached sheets.

Georgetown, June 2, 2011

Lo ® A Yissd U TG

Mr. Naotaka Yamaguchi M, Lionel Wordsworth
Leader Chief Executive Officer
Draft Report Explanation Team National Drainage and Irrigation Authority
Japan International Cooperation Agency Ministry of Agriculture
Japan Republic of Guyana
In witness of

LA

Mr. Safraaz Shadood

Foreign Trade Officer

Ministry of Foreign Trade and International
Cooperation

Republic of Guyana
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Attachment

1. Components of the Draft Report

1-1. The Government of Guyana (hereinafter referred to as “GOG”) agrees with and accepts in principle
the contents of the Draft Report for the rehabilitation of facilities (Component-2) explained by the

~ Team. The contents of the Project are as shown in Annex-1. » ‘

1-2. GOG agrees that the contents of the Draft Report would be confidential, be dealt with carefully and

not be disclosed to any third parties.
1-3. GOG agrees that the Government of Japan (hereinafter referred to as “GOJ”) has to make a final

decision on the rehabilitation of facilities (Component-2) for the Project.

2. Japan’s Grant Aid Scheme using a Procurement Management Agent

GOG understands the Japanese Grant Aid Scheme using the procurement management agent and
the necessary measures to be taken by GOG as explained by the Team and described in Annex-IV,
Annex-V and Annex-VI in the Minutes of Discussions (hereinafter referred to as “M/D”) signed by

hath nartiee on Oetoher 14 2010

UL A oD ULLAJUIUULL LT, LU LU

" 3. Schedule of the Study

P

3-1. The Consultants will proceed with further studies in Guyana to prepare the reference documents for
the tendering process until the middle of June, 2011.

3-2. JICA will complete the final report in accordance with the conﬁnned items including not only the
rehabilitation of facilities (Component-2) but also the procurement of equipment (Cornponent—l)
and send it to GOG by September, 2011.

4. Confidentiality of the Project Cost Estimation

4-1. The Team explained the cost estimation of the Project as described in Annex-2. Both parties agree
that the project cost estimation should not be duplicated or released to any outside parues before
signing of all the contracts for the Project.

4-2. GOG agrees that the project cost estimate described in Annex-2 is a provisional one as a result of
the Survey and could be subject to change following further examination by GOJ.

5. Other Relevant Issues
5-1. Undertakings by GOG
In the implementation of the Project, the GOG shall be required to undertake such necessary

measures as the following as well as measures mentioned in Annex-2 of this attachment.
(1) Rehabilitation Works

- To provide suitable storage sites for all materials, machinery and testing equipment for rehabilitation

works

(2) Technical Assistance (Soft Components)

- To assign staff and identify rangers for technical training

- To provide space for technical training and workshops

- To provide necessary equipment to be used in the technical training

[ AR
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5-2. Operation and Maintenance System
(1) Allocation of Budget and Personnel

Both parties reconfirm that the GOG shall be responsible for taking any necessary measures
including allocation of required budget and personnel in order to operate and maintain the facilities
rehabilitated by the Project.

(2) Establishment of New Workshop

GOG reported on the progress on the establishment of the new workshop. The workshop is
expected to be completed by the end of June, 201 1. ‘
(3) Continuing Capacity Development :

Both parties confirmed that it would be important for GOG to train workers with expertise in
inspection, operation and maintenance of the East Demerara Water Conservancy (hereinafter referred to
as “EDWC”). Therefore, GOG agrees to hold necessary workshops and seminars for capacity
development of rangers, contractors and staff. ' _

5-3. Environmental and Social Considerations
(1) Acquisition of Environmental Permit

From the information submitted by NDIA and the site visit conducted, the Environmental
Protection Agency (hereinafier referred to as “EPA”) has determined on February, 2011 that the
rehabilitation and revetment works within the EDWC would not have significant impacts on the
environment and the Project would not need a detailed environmental impact assessment (DEIA).
(2) Summary Environmental Checklist v o

The environmental and social considerations including major impacts and mitigation measures for
the Project are summarized in the Environmental Checklist based on JICA Guidelines for
Environmental and Social Considerations attached as Annex-3. The checklist will be attached to the
Final Report of the Preparatory Survey.
(3) Monitoring the impact of implementation on Environmental and Social Conditions

Monitoring the Environmental and Social conditions will be conducted by the National Drainage

and Trrigation Authority, and the Ministry of Agriculture (hereinafter referred as to “NDIA”) in
accordance with the Monitdﬁng Plan for the Project described in the Draft Report. The monitoring
findings will be reported to JICA. in the Monitoring Form, which is attached as Annex-4, as part of
progress reports during the rehabilitation phase.

Annex-1: Contents of the Project

Annex-2: Projéct Cost Estimation (Confidential)
Annex-3: Environmental Checklist

Arnex-4: Monitoring form

LbAB
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Contents of the Project

(Component-2. Rehabilitation of F acilities)

1. Rehabilitation works

Annex-1

T Contents of Rehabilitation
em
Gate | Structure | Cut-off wall | Retaining wall | Embankment
Ann’s Grove - - ® °
Intake Hope ‘ -3 ® © )
structure Ann andale ® - @ (-]
Naney _ _ o Y
LANGLIVY
. Maduni ) - © ‘®
Relief
shuice Sarah Johanna .
(Cunha) '

2. Technical Assistance (Soft components)
(1) Capacity development for quality control and supervision of rehabilitation works

(2) Capacity development for inspection and maintenance of embankment and facilities

LA

A4-31



Confidential Annex-2

Project Cost Estimation
(Component-2. Rehabilitation of Facilities)

1. Project Cost borne by GOJ
The project cost borne by GOJ is estimated to be Japanese Yen 310 million. The contents of the

project cost are shown in the table below.

Rehabilitation works
Category’ Amount (JY miltion)
Rehabilitation of Facilities 176
Procurement Management Agent 51
Supervision of Rehabilitation 68
Legal Services o 3
Total 298

Technical Assistance (Soft components) : 12 JY million

2. Project Cost borne by GOG .
The project cost bome by GOG is estimated to be USD 8,415, The contents of the project cost are
shown the table below.

, Category ‘ Amount (USD)
Commission for Banking Arrangement ’ 7,815
Equipment for Technical Assistance 600
Total 8,415

3. Condition of Estimation
a) Date of Estimation Base ~ : October 2010
b) Exchange Rate : 1.00USD = 86.97 yen (Average of the past 6 months)
. 1.00GYD = 0.42 yen (Average of the past 6 months)
¢) Implementation Period : As shown in the Annex of the Draft Report

d) Other : Cost estimation is in accordance with the framework of
' the Japanese Grant Aid Scheme that uses the procurement
management agent.
4. Remarks

a) The cost estimation is provisional and will be further examined by GOJ for the approval of the
Grant. ’
b) According to the Guyanese tax system, the material and equipment procured by Japanese Grant Aid

LA
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using the Procurement Management Agent shall be exempted from all taxes and duties in Guyana.
Annex 3 Environmental Checklist to be inserted.

LilTE
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Annex —4
Monitoring Form

NDIA will follow-up corrective actions taken by the contractors of any issues that are identified on the
environmental checklist. The environmental checklist and reports on corrective actions including test
data will be submitted to JICA as attachments to the periodic reports. . NDIA should utilize the attached
monitoring forms for submitting reports.

“When monitoring plans inclﬁding monitoring items, frequencies and methods are decided, project
phase or project life c¢ycle (such as construction phase and operation phase) should be identified.

1. Responses/Acuons to Feedback and Suggestions from Public and Authorities

Monitoring Item and Phase of Project Monitoring Results during Report Penod
eg) Phase:  Constructions/ ‘Operations,
Responses/Actions to Feedback and Suggestions
from Public and Authorities

2. Mitigation Measures
(1) Arterial road adjacent to Cunha (Sarah Johanna) Relief Stuice work site
(Criteria in case of heavy traffic on the road)

k Remarks
Measured | Measured Referenced .
. Country’s . (Measurement Point,
Ttem Unit | Value Value Internationa
Standards Frequency, Method, etc.)
(Mean) | (Max.) 1 Standards .
Cracks % 30 40 - MCI(JAP) | Sketching and crack ratio |
calculation _
- Roughness | mm 40 50 - MCIJAP) | Roughness measurement
(longitudinal)
Ruttng | mm 30 40 - MCI(JAP) | Rut depth measurement
(lateral) , ,
Overall MCI 3~5 lessthan 3 - MCI(JAP) | Quantification of Index-
mitigation (urgent value by using
measures need) evaluation formula
evaluation

*Measuring at loading/Unloading area on the road, at the completion of the whole works.

e
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(2) Water pollution at the potable water Intake of Nancy

. Measured | Measured Country’s Referenced Remarks
Ttem Unit | Value Value Standards International | (Measurement Point,
(Mean) Max.) Standards | Frequency, Method, etc.)
pH - 6.5 8.5 WHO EPS(USA) | Sampling at the outlet of
the Intake structure, at
suggested time of 10:00
am., daily during work
, | period
Chromaticity | Teu - 15 - EPS(USA) | ditto
| Tubidity | NTU - 5 - EPS(USA) | ditto
(3) Soil Test (in cases of using cément)
Measured | Measured Referenced Remarks
. Country’s . )
Ttem Unit | Value Value Standands International |  (Measurement Point,
. (Mean) (Max.) Standards | Frequency, Method, etc.)
pH . - - - | Cement-mixed soil pH

testing, one sample/day,

during work execution

/1 =7
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CWEOHBE. QRT=17 L DOEIE- RY§HED - REDFHH. QRY=27 )L OEE - RUHHDH
DW/SORIE. DB EX=17 LOBEERN - -REBMEDHHA- L OW/SOBE, BEY=27 LOEEER-REGFHFEDHRN, 5H
34 |FAOEEHE. @FE—ET=a7 ILRBGTROER (BRDREL 0] 34 [FAOZEEHHA. @F—ET=a7 LEHTROER(BXORNEL (e}
HhEEL THIYAL HhEEL THYAL
35 |ikH 35 |thAB
36 |DE—EV=27I)LRHETROIELE (T7—-> 37 EDWCHA. o 36 |(DE—ET=a7 L RBGTRICEICRR-HBEES X, BHA%- [¢)
37 Loy DEREDER. QRE - EIEERMEICHSTHMEA- o 37 |[BEEBERAEEONEHILAR - HIFEERADERE, QEYE e}
38 |REEOHME. o 38 [(EDWCHEE. Lo Pv—) ~DRIGHEH . QmiR- HBEERMBICHT ¢}
39 [GELENCOERBRUBENEDEHE) [e] 39 |PRREM-REOHE. DELENSOERBER(EENSTOERE) O
40 E_ER=a7ILEBETROER, QIE LERHORME o 40 |DE=EIR=a7ILERETRDIER. QB LERHOME ¢}
41 |8 41 kB
42 o 42 |DE=ET=a7IILRRGETHRICEDICRR-HFEES &, BHA%- e}
43 |OFE-ET=a7LRHRETRICE KR E - mIEE-RRAEED [e) 43 |[MEBFERAEFONRHR. QR -HFKROBE. ORI A ¢}
4 |HEREMIICHITHRBEADHL , QM54 DRIE o 44 [COMBER-BEOHHLERER, QY17 L EERAOTME e}
45 o 45 |DIBEE AR - HHEEADEE [¢)
46 |DFEZEI=a 7L ERITRDER, QL EXHDRIME o 46 |DEZ=EI=a7ILFRETHROIER, @BLELHORME e}
478 478
48 |DHEZEMI=a 7L EHRTRDELEDTREDERE, @) 48 |DE=EV=a7 L RYGTHRICE SRR HBEEA %, BHA%- [e]
49 |QRHE-mIKEESEDEHE, @) 49 |[BEEBFERAEEONEHILTROIELE. QBRI R TOMES- ¢}
50 |@RABETEOHIICEHITSMBEHADHE o 50 [REOHHLERBR. Ov_a7 L EEAOEREDCILELAR: [e]
51 [EUEFLOMBR-BERIBIOBMME (RE-HIBEI=17ILE o 51 [HBEESEOEE ERNBLEESELENERBFEESEE) ¢}
52 |RICBETHROBEERE2AKERH) o 52 |SBREEIY=27 /LERETROBIE RBEELIELERFORME [¢)
53 |kH 53 [AH
54 |DEYELORE MIEEY=17 L ERBESETHROEH S % o 54 |DEEET=17IILRBGTHRICEICAR-HFEES &, BHA%- e}
55 |NAZDITEE. QRY-27ILERKBERDIEE [e) 55 |[SEBEMAEEOAEHRILFROIEE. QBB A TOMES- ¢}
56 | N — . T e o 56 [REOHHLERBR. Ov_a7 L EEAOEREDCILELAR: [e]
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QIEHEBEENEE-TALRBZFNRE. QAY=27ILED
1EERDIRH
73 |8 73_|#*A8
=8 74 |B®HA
HilA 8H 75 |%®HE
268 76
BHEB 138 77 |RTREE(FR)DHER
78
79 |kB
O ERELTEHBOBHEIEMAZER 80 [ikH
O [EENLEE2NABICHTHELIBEEEEBEFEAERA 81 |ETHREE(F)DRH
O [ZA1EL(ZRA/RBICHITHZELSHE FEMBIE—BER 82
83 |ETHEE(R)DBIE
84
BEHHA |8+45=53 53| B 85 |DETHEEDNTR-RIE. QRB-HBFEEI 17 ILERKED
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BEH—6 HITREEH

E# 6-1 &t (Pontoon) ZEMEDEET
BH 6-2 TETEHRERUBERES

B 6-3 FERETIHEMDETE
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&EH 6-1 By (Pontoon) REMDEET

1R ERE
B (B OSRAHIEE) OFMTIG U TRIE L7 I\ C, #iHIH% (Super-long arm
excavator) & ONTAVINERE (Vessel) Z#45# 92 i (pontoon) (2 DWW TR EMMRFT 21T 9
2R Y
BREEBETRO LB &5,
D BEHIRD 2 75— 21220 THT 9,

a) TR IR 1 BESEREE T, RPN v L (Vessel) PIIC TS AN 2 WA
(RBEMAT T O ENE IS D IRKE)

b) EAFHEE (FE3ERF)  HHIEE 1 B ERTOEMEIRE T, o~y LWIc
LR DY B

2) YRR, EERIC A4/ ET D,

3) FERERKIIIT AR (BRAKKE) L9 5,

4) BRI, BB (EUE60m/sec, JE L. bm) ICHB T DBMAOIREREO b & THRETT 5.
5) EIFEMET. JEAHIHI X OBy VTSR E S oS TRETT D,
6) TEZEBMITIHIE & O — A & e L TREST 21T 9,

3HEM — AR

A L Oy A EH OB O —RREZ M — 11277,

4EE B MR ERE: (EfHE) y(+)
i :
D amEEr (K—1 2 é
R& L = 18.88m ;
c B=920m X0 SRR <0
v ; MR
o D = 1.60m e i
: ]

LK d=0.63m

e mE ZE& i
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2) EENMRUVEDE

1 X A5 [ ( Y 5 [ [ z7x =
E B X | F—ARGm) || YEa | E—AURGEm) |[ z@#8 [E—xUK
witd) | cam|ome| OmE || Ham|o x| @A || kam)| e m)
I I
B (BIRT) 64 0 0 )| 0 0 )| 0.8 51.2
THRYEILEE 18 -4 0 -72|l 0 0 )| 1.9 34.2
TRy ILAEY 0 -4 0 )| 0 0 )| 2.4 0
EEIHE S 0—5— (G A 115] 35| 40.25 )| 1.2 0 13.8]| 1.6 18.4
" (LA 115] 35| 40.25 of -1.2] -138 )| 1.6 18.4
FEME GRS—K) —1 0.2 8 1.6 )| 4 0 0.8l 1.9 0.38
" —2 0.2 8 1.6 )| -4 -08 )| 1.9 0.38
% -3 0.2 -8 0 -1.6|| 4 0 0.8l 1.9 0.38
" —4 0.2 -8 0 -1.6|| -4 -08 )| 1.9 0.38
RER (D7) —F—)—1 03] 92| 276 )| 3.8 0 1.14| 1.8 0.54
" —1 03] 92| 276 of -38] -1.14 )| 1.8 0.54
E3] 0.3 3] 09 )| 3 0 0.9l 3 0.9
P4 3 0.2 0 0 )| 0 0 )| 2.1 0.42
E£TE 2 2 4 )| 0 0 )| 1.6 3.2
I I
&5t 108.9 94.12 -75.2|f -165]  17.44| 129.32
I I
i ,0.17 [[ , o.01 [, 1.19
—91.(1);975.2 - 0.17(m) —”'1‘:)‘;_;6'54 0.01(m) —1$g§§=1.19(m)
3) ;) L(trim), E—JL(heel) DETEHER
HKE (W) tf 108.9
W) (239 HEK (d) m 0.63
(d) I BHEAS L A— (KM) m 11.25
(d) I3t g BHEARE2— (KML) m 47.379
BELEEAME KQ) m 1.19
A9t 59— E (GMB) m 10.06
At A—EE (GML) m 46.189
BLOEIERAAE (MG) m 0.17
B EFODDRIEAE (BG) m 0.17
(d) I28F B LE—AT L (MTC) tf*m 2.66
(d) [ZX3FBE—ILE—+2k (MHC) tf*m 1.19
k)L T=W-BG.~(100-MTC) m 0.07
E—JL H=W-HG.”(100-MHC) m 0.01
e BK (df) m 0.592
INE B2K (da) m 0.662
F1 BK (dm) m 0.627
i B2K (dp) m 0.622
A BK (ds) m 0.632
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SAEREMRERE: (ERKF - TEEN, BHHOFRI/O0—S5—22HENINLER)

D B (-1 ZH)

£ L=1888m, #F B=920m, & D=160m, ‘FEHEK  d=0.86m.
2) EENHBLUEDHE
1 X A5 [ ( Y 5 [ [ z7x =
E B X | F—ARGm) || YEa | E—AURGEm) |[ z@#8 [E—xUK
with) | cam|oie| OME || Ham|OZEm | @aER || Kam)|  (tf-m)
I I
& (FRT) 64 0 0 ol 0 0 of o8 51.2
ETWRyEILEE 18] -4 0 -72|l 0 0 of 1.9 34.2
THRyEILABY 4] -4 0 -160|( 0 0 0 2.4 96
EEI# s 0—>— (GRAD 23] 54| 1242 of 1.2 0 276 1.6 36.8
" (ERA) of 54 0 of -1.2 0 0 1.6 0
BT (RS5—F) —1 0.2 8] 16 )| 4 0 0.8 1.9 0.38
" —2 0.2 8] 16 )| -4 -08 0 1.9 0.38
" —3 02] -8 0 -1.6|| 4 0 0.8 1.9 0.38
" —4 02] -8 0 -1.6|| -4 -08 0 1.9 0.38
RER(IIT7—HF—)—2 03] 92| 276 of 38 0 1.14 1.8 0.54
" —2 03] 92 276 of -38] -1.14 0 1.8 0.54
%8 0.3 3] 09 ol 3 0 0.9 3 0.9
PR 0.2 0 0 ol 0 0 0 2.1 0.42
E¥XTE 2 2 4 )| 1.8 0 3.6 1.6 3.2
I
&5t 148.9 1378 -235.2 -2.74] 34.84 225.32
I
EAh -0.65 [, 022 . 151
—I3LZ°R0Z g 65(m) |—3‘§'jg_92'74 = 022m) 22232 -y 51(m)
3) k1) Li(trim), E—JL(heel)TE#E R
HKE (W) tf 148.9
(W) [Z339 HEEK (d) m 0.86
(d) [ZRF BHEARELA— (KM) m 8.228
(d) 12X BfffAF 2 F— (KML) m 34.651
BLEEBEME KG) m 1.51
A 3—ES (GMB) m 6.718
it 8—EE (GML) m 33.141
BELOREAE (MG) m -0.65
BLEFOORIERME (BG) m -0.65
(d) I B LE—AV R (MTC) tf*m 2.61
(d) I F BE—JLE—A2 K (MHC) tf*m 1.09
k)L T=W-BG~100-MTC m 0.37
E—JL H=W-HG.”100-MHC m 0.30
e K (df) m 0.672
WE 2K (da) m 1.042
Ftg B2K (dm) m 0.857
% K (dp) m 0.707
A% BK (ds) m 1.007
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6. 8RR RER., BEHAE, EHIE - TRAY L E2BEERE)

&%
JEBES V = 60m/sec
BE H=15m

EfE2K  d=0.63m
SE@EmE A=Al +A2+A3=199m2

A fElmE Al =162m2
TRyt )LEIE A2= 9m2
PEE A m A3 = 28m2

2) RFMERA (Rm M KEISET HAE)

@=tan '(Dm/(B/2)) * 0.8
= tan '(0.97/4.6)*x0.8 = 0.167 rad ( 9.56°)

Dm =D - d =160 - 0.63 = 0.97(m)
3) RRFMERAICH I+ HERE

GZ = GMB * tan@= 10.06 * 0.167 = 1.69m
ZZIZ. GMBIZ #4242 —5 S (GMB = 10.06m)

4) BE. REIZKDEMDIES
BAEICLBERE—AUF Rw=Fw* H1=53.95 % 2 = 107.9 tf*m

BAE Fw=1/2% pa *Cw*xAxV?
=1/2 % 1.23 % 1.2 * 199 * 60° = 528703.2N = 53.95tf

ERDEE 0a=1.23kgf/m°
JEAE AR %= Cw=12
ZEmEE (Hm) A =199m?

BESCKELY)  Hi= 2m

CREICEBMERE—AUE Ra= o1 % Hmax * L * d * H3
=1.0 % 2.7 * 18.88 * 0.63 * 1.35 = 43.35 tfm
CREIZEMOBIEEDOKHEENSEHTS)

KOBHRABEESE 01=10tf/m’
BRES Hmax=18%H=27m
RIES H3 = Hmax/2 = 1.35m

5) AERLVREIZESEMDIERA 0 =tan-1{ERIZ/B)
=tan '(1.28/9.2) = 0.139 rad ( 7.92° ) <9.56°

fEf=(E—/LZE{L=) = (Rw + Ra)/(100%*MHC)
=(107.9 + 43.35)/(100%1.19) = 1.28(m)

6) LEMENAIZHTHEARE
LL=GMB * tan6 =10.06 * 0.139 = 1.40m < 1.69m  OK.

FoT. EMERERTLERMEICREEITG,

AB-6

OK.



BH 62 IEEBRERUBERRE

1. TEHREFERBROFRE
1) #=

REHCERM T 2 PEERT, BMEOR R E 2, R EEERLEED 5 2k
ET D, LORMATEER®Y)IL, WEEESLOCERBRTELSEERE L, NE LIS

71C & DRI Mohr O EFLIZ L > T C=qu/2 L W HEHT 5

(Z Z i qu T —HEfER <),

N i & ¥5& 77 C & DESfRIZ. Design and Use of Sheet pile Wall in Stream Restoration and

Stabilization Projects (FXFt/78F CHFMER) . KON B - TG EY THESHCEM 1 1453

A BAEBHRIC L > TH#ERT 5.

N & & K557 C L DEafRK

(2) WNEC¥EED c EOBEE
oA c I MEMRRIC L VEE q, A RO THRET H I EHFRHINIT T,

FHE oy — MIFESR R o, P HEAS A c & NED MR RE ST E . iR LD =4

IO -3 28 AR L FEF .

#=-328 #MWMELONELEq,. c DR

q, ¢ (kN/m2%)

— i -_— Ni
) TerzaghiPeck Qs 0.082
_ N
Peck %~ 5060
Dunhamr Q= OW
N N
3 =— 5 HOERE T EER )
#om %~ o010 opsg  (BELOEW
W Om c=5+75 N (3v P ERENE (N<10} )
c=10+75 N (i -+ (N<10) )
. __ N
= * %~ o075
1000
il
1 500+
: 400
(kN/m?) 300/ —
200
o ;
o
BF e ‘erzaghi
40, Peck |
30 i !
20 ST R em10475W
25 A e
S B © e=5+T.5N
105 Ea |

Z 3 4567510 20 30-4050
N

E-3.2.6 NiE&c®RFRD

Mohr @EHE KL 9. q, & c il ERDOBRASMD L T3

czﬂz“_,an [%_%] {3.2.10)

=0 LT AL, K (3211) TAhEDETT.

a

e=3u

|

(3.2.11)

— 100 —
IR 7790 MT LYIOME /I CIY WY IRTFR

FEHIC . o | g s .
W& |y | BEM HOogo B W g | EELE

Nfti 2T 2~4 4~8 8~15 15~30 0Bk

fEhe | BT | 12~25 | 25~50 | 50~100 | 100~200 | 20081k
(V) | 12B1TF) | (12~25) | 25~60) | (5.0~10) | (10~20) | (2084E)

HNAEER y OBEREE (£3.2.2),
EEBRFE 3.2.3) O—F&XK

£-322 RRMLIOHUMEEESLEKMY

[l ] ot »H X
EEIARER 5, (V) 12~16 16~2 16~2
HREAANER 5, (U B~14 1~14 ~18
SRt w (%) 150~30 0~20 B~10
%-323 TORBECGHHEES (KNmd) 2
ks + #® BBAHD Bhbo
a BRUBAE 13 2
B » E % 7 1
E | » o2 1 15
& | BRUBAE )
B R O+ 18
Tlw ot B
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() tEWAE R L LERFEEAE

2-1.Ann's Grove~Hope

Ann's GroveJust Point P1 BH1 Cit 8 53]
DEEP| 7 C N S C N S |DEEP[ 7 c
Soft silty CLAY 8 2415| 2 24.15| 12.2 938 24.15
Firm silty CLAY 13 14 28 170.7 13 170.7
P2 |EMBI Cil® 55
DEEP| ¢ C N S C N S |peep] ¢ c
Soft silty CLAY 9 17 0 0 9 17 0
Firm silty CLAY 10 21 15 | 183 91.46] 183 | 10 | 21 | 183
P2 |EMB2 Cilt® S35
DEEP| ¢ C N S C N S |[peep] ¢ c
Soft silty CLAY 0 0
Firm silty CLAY 10 46.04| 15 46.04 | 91.46 10 46.04
P2 |EMB3 Cil e
DEEP| 7 C N S C N S |DEeP] 7 c
Soft silty CLAY 7.3 3 18.29 0 18.29
Firm silty CLAY 10 385 234.8 234.8
P2 | EMB4 Cit& 5]
DEEP| ¢ C N S C N S |peep] 7 c
Soft silty CLAY 0
Firm silty CLAY 8 21.3 21.3 8 21.3
silty CLAY 15.8 21 128 128
Hope Just Point P1_] BH2 Cir e ]
DEEP| 7 C N S C N S |DEeP] 7 c
Soft silty CLAY 8 13 | 24.15 24.15 13 | 13 | 24
Firm silty CLAY 14.3 18 109.8 14 | 18 | 105
Ann's Grove Cit e diEs g
DEEP]| 7y C N S ¢ | N | s |peep| 7y c
Soft silty et Poi T4 A (8D i . 8 15 24
Firm silty LAY DeepldJust Point. v CIEFEHIEEIE—REEERLARET S, 13 17 125
Hope Cit e ERET IR
DEEP| 7y C N s ¢ | N | s |peep| 7y c
Soft silty CLAY 11 15 | 24
Firm silty CLAY DeepldJust Point, ¥ ClIAFEE I —AHEEZERLRETS, 14 17 125
Soft silty CLAY
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2. TBEORMOFKE
(1) =

WEREHEL INLET A3kt ik o fr 2z B LT o —=RM & L, OUTLET 4
3. BARR CLEREMR LRI 22 L &35, Fo, MBHEZ. T4 7 FTEOZME
TAFLRT WV, AL, ARBAZFEL L TR 228 L L,
(2) BERLARE
a) BS 8002: Code of Practice for Earth Retaining Structures
b) THE GUYANA GRADING RULES FOR HARDWOOD TIMBER
Forest Department, Georgetown, Guyana, September 1977
C) KT ey Tiegt) 1999 /£ 3 A kAN HAEKHS
d) BINEERGEH T Et A 2R
(3) ##t
a) Abt - LR OR

Strength Class : Greenheart D70 HS
Bending paralleled to grain : 23 N/mmz2

Shear parallel to grain : 2.6 N/mm2

Modulus of elasticity : 21000 N/mm2

Safety factor : 0.8
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b) Skt
b-1. Anchor (tie-rod)
Tensile strength of Steel ~ Fy =460N/mm?
Allowable bending stress fa=0.9 « Fy =0.9 - 460N/mm? = 414N/mm?
b-2. Bolt-Nut(3.6)
Tensile strength of Steel  Fy =180N/mm?
Allowable bending stress fa=0.9+Fy =0.9 - 180N/mm? = 160N/mm?

(4) WAt

1) faf
a. L#kfirE W=12kN/m?
b. KO BALARFEY & yw=9.81kN/m?

c. hOBAAEREERy, KA C. WIEEMA o (HEEKE L TRARMD)

d. RANEOHEICHWS HE, KE, F#HiE
Pa=Ka(Zyh + q)-2cVka
Pp=Kp (Zyh’ + q)+2cvkp
Z ZIZ,
Pa : Ff#+/E (kN/m2)
Pp : =L+ (KN/m2)
Ka : 7 B U231 2 koo =8 1R %k

Ka=tan® (45°- ¢/2)

A6-11



Kp :

Xyh
Zyh' :

o QO > T

% HRITRT D M o 8 - AR5
Kp=tan? (45°+ ¢/2)

D& BARICERT D how AR (E)

FHEACBTAEEMOER LS E (KN/m?)
B AICBT A EEM oG LS50 E (KN/m?)

B O OB AR ERE (KN/m®) T, HUFRALLL FIEK AL

RHEERLEBET D,

;3 H AE T O BRI F O % (m)
| 3 F A E TOZBAOHE 0§ (m)

C MR TO F#ATE  (KN/m?)
C A EEICBT S oRE S (KNIm?)

e. WrEHFEICHWD HJE
TR DBE. T —OWEEEEICB W TE. PRI LWk E A HE %2 v

Do
R HFEm
(a7
5m
o m
HH HEHIEE T
IS ab‘y_ TITLTXTT 06‘)7
() BRLwEoLERH (b) #tkt i+ ES A

7

CEOEHEAENER KN (thm?)

a, b, ¢.FX—3—4, |2—3-512LD
H AR S

B 2-3—-4 WEHREHIE

® 2-3—4 MHIESHIZL B0

5.0m=H a=1

5.0m>H>3.0m a=7 (-1)

= 2-3—-5 MWHEICLAEE

b c
R I
N>5 4

2
N=5 6
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HR O MEITIE, #FETO LRSS LT og=12kN/m* 2 & E L, #iEmk v &
FIAFETHHE L TCTFHO L IciE HEE2EZET 5,

%ﬁg | al %LW 5.0m
WEmE ' s
muE— N
TRNRE | ab-’).’ TRRTRIAL M‘f
(2) BRI (b) - HhdE LAk

f. K=E

TRDITHERT 2KEZFKEL L, KESMITHOAABD THHb S
NoH =/ LT 5,

A ' ’ SR AL
B

7

Bk e A

z ~ AN

da e \

Fo i \

03 E D c

2) AxEtEtE
a. BOE/MEANE
B/AMBANERIZ, L=15m &3 %,
PEZWMIOBAIIL, BN EHOBANEOHEFEICHEL 5,

72U, bR, B Rk o7 BT L ME (N fA 15~25) (2T
5E 01T,

b. MRANID HIEFS L UOUKIEITH T 52 E
b-1. 7o H—=
RANIR ST A2 V., 7 o — R 2 b & U, EEAEIC
KOERE—A L b L BRI S OZ BT & 2 EbTdiFE—A > b &R

DD EIRE LT D, 2L, RANESIZ, FKARIR LY 1.5m Ll k%
952 & &2,
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C.

b-2. [ 7 x
BAIVEIL, Chang DXLV HEFET D, 72720, LEDEEORANE LR
[BE & H2BFDHZEINFEAITHY, ZOEIEF P LU EEVDRTNS, L
L. 25B & L7iGE L PR EON & LI25HE OREEAENE L Qi — 2 >
FNOETH % TH D Z Linh, BAIE(L)E 25/ TRD S,

Wi s

c-l. 7rh—=
- T U — DA
FMRS 5D 0 G UMLE £ TOEBAKEREOGEH ZH A3, Bl L
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1. Scope of Work
The investigation was conducted to understand the characteristics of EDWC embankment soil
and foundation conditions of relief sluice and intake facilities.
This report presents the results of the geotechnical investigation undertaken for the Basic
Design Study of the Project.

The geotechnical investigation was composed of field surveys, laboratory tests, analysis of
data obtained and preparation of investigation report.

The analytical results are to be used for the quality control of the soil banking of the
conservancy embankment and foundation/revetment designs of the relief sluice and intake
structures.

The field survey was performed in two phases of October 29, 2010 to November 4, and
November 15 to 23, comprising
+ Machine boring of twenty(20) boreholes, of which hole was dug up to specified depth
(ranging from 6 m to 16 m at which N-Value exceeding 15 blows/30 cm were recorded),
- Collection of soil test-piece out of borehole for laboratory tests, and
+ Vane shear test in the borehole.

The following laboratory tests were performed in accordance with ASTM Specifications;
* Soil Sample collection (D1857-74)
* Vane shearing test of site (D2573-72)
* Classification of soil (D2487-69)
* Distinction of soil (D2488-69)
 Liquid limit test (D 423-66)
* Plastic limit test
» Grain Size Distribution test
 Soil Moisture Content test (D2216)
* Specific gravity of soil test
* pH test
* Ignition Loss test
» Organic Matter Content test
» Unconfined compression test(D2850)
» One-Dimensional Consolidation test(D2435)
* Wet & dry density

2. Subsurface Investigation

Disturbed or undisturbed soil test-piece was collected from the borehole in accordance with
methods in ASTM D-1586 and ASTM D-1587 respectively.

Disturbed test-pieces were collected by Standard Penetration Test (SPT) at arbitrary depth in
boreholes. Undisturbed samples were recovered by Shelby Tube sampling at selected intervals.

Immediately after recovery, all samples were visually classified in the field in terms of color,
compactness or consistency and major and minor soil constituents.

Several attempts were made to recover undisturbed (Shelby Tube) samples of the very soft to
soft silty clays encountered at locations. However, these attempts were all unsuccessful due to
the very soft consistency of these clays. A partial sample was recovered at some locations
where there was an intersection with the dense silty sand.
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2.1 Regional and Site Geology
The project site is located within Guyana coastal plain. This coastal plain lies near sea level
and is underlain by clays of the Demerara Clay and Coropina Formations**. The area is also
crossed by old shorelines and ridges mostly parallel with the present shoreline. The Coastal
Plains occupy a strip approximately 40 km wide along Guyana entire coast (Bleackley, 1956).

In probably late Pleistocene times, the sea receded and the soft tidal flats and sandbars were
subjected to strong erosion and weathering. The clays became oxidized and firmer in
consistency by loss of water and the sandy areas podsolised*? resulting in what is now mapped
as the Coropina Formation.

A rise in sea level in post glacial times to practically its former level caused inundation of
the Coropina Formation and the laying down of soft clays of the Demerara Formation
surrounding Coropina islands and filling river valleys.

The younger parts of the Demerara Clay formation are recent in age and clay
indistinguishable from the Demerara Clay is being added at the present time to parts of the
coast.

The borings confirmed the occurrence of both the Demerara Clay and Coropina Formations
at the sites.

*! Coropina Formation

This type of soil formation is derived from older freshwater sediments (Pliocene and
Pleistocene). It occurs in low-lying areas on flat or nearly flat topography and in
situations with high rainfall. There is usually excessive leaching of plant nutrients and
migration of clay from surface layers to lower depths over time. Relatively light texture
surface layer dominated by silt and fine sand and very dense and compact subsurface
horizon.

This type of formation gives SPT N-values in excess of 50 blows per 30cm.

*2 podsolised
This describes a soil that has experienced an extreme form of leaching which causes the
eluviation of iron and aluminum sesquioxides.
The process generally occurs in areas where precipitation is greater than
evapotranspiration. The minerals are removed by a process known as leaching.

2.2 Subsurface Stratigraphy
Field boring logs included in the report depict the soil stratigraphy encountered for each
borehole.

soil stratigraphy at Maduni(BH-3)
Ground surface (0~5m stratum) is a firm red brown and grey silty clay, which
is underlain by a stiff to very stiff red and grey silty clay of  N-value=60.

soil stratigraphies except Maduni

The general stratigraphy encountered consists of a soft dark grey clay with organics
occurring at ground surface, overlying a highly saturated brown and black highly organic
silty clay stratum. This highly saturated brown and black highly organic silty clay is
underlain by a soft to firm to stiff to very stiff brown yellow and grey silty clay stratum.

2.2.1 Firm Silty Clay (CH) #ZE I/ NEki+
A firm silty clay stratum was encountered at ground surface in the borehole at East
Demerara Region.
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The stratum extended to a depth of approximately 4.0 m of the fill and the humus layers
are contained. The firm consistency of this stratum is very likely attributable to
desiccation.

The consistency of this stratum was determined by performing the Vane- Tests. This
test consists of torque value . Vane value of this material ranged between 30 and 70 kpa
torque value.

2.2.2 Soft to Very Soft Silty Clay (CH) #|E I /v MNE¥+
A soft to very soft silty clay, second stratum encountered at borehole is a highly
saturated brown and black highly organic silty clay. This stratum extended to depths
ranging from approximately 7 m at all boring holes to 8 m at
Vane Tests (Vane -Values) in this material were generally less than10 kPa torque value
at all boreholes.

2.2.3 Firm to Stiff Silty Clay (CL) @MWV MNEHk+
This stratum was encountered immediately below the very soft to soft silty clay. It
extended to depths of approximatelyl0m.
The consistency of this stratum determined by performing the Vane-Tests in this
material ranged between 35~50 kPa torque value .

2.2.4 Very Stiff to Hard Silty Clay FEHEICHEE I Vv MEHEL
Maduni borehole site encounters at shallow depth of about 5 meters a stiff to very stiff
to hard, red and grey silty clays of N-value=60. This red and grey silty clays layer is
assumed to be base layer of the low to hilly region
Overlying ground surface (0~5m stratum) embankment which is considered to be made
of the excavated silty clay indicates a firm red brown and grey silty clay with Vane-values
of 40~ 80kPa.

2.2.5 Groundwater Conditions
Groundwater was encountered at depths ranging from 1.0 to 1.5 m in the boreholes. The
water levels are for the times noted on the drilling logs only. These levels do not reflect
flood, tidal or seasonal fluctuations in groundwater levels.
It is highly likely that groundwater will be encountered during excavation for below
grade structures. An adequate number of sumps and pumps should therefore be provided
to control groundwater inflows.

2.2.6 Earthworks and Sub-grade Preparation

It is likely that embankment adjacent to conservancy facilities will require
fill placement. Before placing new fills, all topsoil, organic matter and other deleterious
materials shall be removed from the ground surface. The exposed sub-grade shall then be
proof rolled to check whether any unstable areas exist. If any soft areas are detected by
proof rolling, the unstable area shall be removed and be replaced with compacted granular
fill. After confirming the test result of soil test, the site soil shall be used as much as
possible as a backfill. The soil not satisfy the standard shall be removed from the site.

The fill shall be placed at 30cm. loose thicknesses at its maximum. All fills shall be
compacted to not less than 3% of the laboratory determined minimum air void content in
accordance with ASTM Method D-698. The sub-grade soils at these sites are silty. These
soils will consequently remold and loose strength when saturated. It is therefore highly
recommended that the sub-grade be covered with a layer of granular fill immediately after
the completion of excavation.
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2.3 Results

values for each borehole are given in Table 2-1.

Table 2-1 Results of Vane Shearing Tests(kPa)

The results of the Vane-Tests are depicted graphically on the logs. Vane Shearing

Sample BH1 | BH2 BH3 BH5 BH7 BHS8
Depth(m)
0~2 21~29 | 29~25 | 54~82 | 33~ 33~25 | 33~16
37
2~4 33 29 41 33 33 25
4~6 37 33 max 25 16 16
6~8 21~16 16 max 33~ 21~29 16
49
8~10 12 21 91 54 20
10~12
Sample EMB-2 | EMB-4 | EMB-5 | EMB-9 | EMB-11 | EMB-12
Depth(m)
0~2 58~54 | 0~37 33 54~29 | 41~54 | 45~66
2~4 54 33 29 29 45 70
4~6 41 21 25 29 29 29
6~8 37~32 | 21~16 | 28~62 | 33~45 | 29~33 21
8~10
10~12

The results of the Standard penetration Tests are depicted graphically on the logs.

Standard penetration values for each borehole are detailed in Table 2-2

Table 2-2 Results of Standard Penetration Tests

Borehole
Depth(m)

BH1

BH2

BH3

BH4 | BH5

BH6

BH7

BH38

EM
B-1

EM

B-2 | B-

EM

EM

3 | B4

0~4

4~8

60

2-35

8~12

50 90

20

20

15

15

43

12~16

28 18

5-15

22

Borehole
Depth(m)

EMB-5

EMB-6

EMB-7

EMB-8

EMB-9

EMB-10

EMB-11

EMB-12

0~4

4~8

8~12

32

30

30

22

32

17

23

12~16

23
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3. Laboratory Test

Laboratory tests were performed on selected soil samples after review in the laboratory. In
general, classification, strength and deformation tests were performed on all undisturbed
samples from each borehole.

All tests were performed in accordance with Volume 4.08 of the Annual Book of ASTM
Standards (1999) Edition.

The laboratory tests results are presented in attached material.

3.1 Tests Performed and Methodology
Classifications tests were performed on at least five samples from each borehole. Soil
strength and deformation tests were performed on all undisturbed samples recovered from
each borehole.

The tests that were performed and the associated ASTM methods are presented below:

ASTM Method Description
D-2216 Soil Moisture Content
D-4318 Atterberg Limits
D-854 Specific Gravity
D-2850 Unconfined Compression Test
D-2435 One-Dimensional Consolidation
The wet and dry densities were also determined for undisturbed samples.

3.2 Summary of Test Results
The results obtained from the laboratory investigation are similar to those obtained from
equivalent tests on samples recovered from Coastal Plain deposits elsewhere in Guyana.
Detailed results are presented in the laboratory test results of Tables 3-1 and 3-2 below

3.2.1 Classification Test
The results of the classification tests indicate that primarily high plasticity silty clays

underlie all borehole sites. Table 3-1 summarizes the results of the classification tests on
samples from each borehole.

3.2.2 Unconfined Compression Tests
Soil unconfined compression strengths were determined. The soil undrained shear

strength was obtained by taking one half the unconfined compression strength. In general,
the Unconfined Compression strength of the very soft to soft silty clay (Demerara Clay)
does not exceed 3.5 t/m2. Unconfined Compression strengths generally greater than 3 t/m2
but less than 10 t/m2 were recorded for the desiccated crust encountered at ground surface.
Unconfined Compression strengths are also reported in Table 3-1. Stress-strain plots for
these tests are provided in the laboratory test sum maries of attached material.
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Table 3-1 Summary of Classification and Soil Strength Tests

sample Unconfined
Borehole | Sample De F:h LL L Pl MC Specific Comp.
No No (an)) (%) Gravity Strength
(tf /)
BH1 1 10 57 36 21 19 2.59 2.8
BH2 1 7 147 101 46 120 2.50 0.5
BH3 1 5 55 31 24 39 2.53 2.6
BH4 1 7.6 38 24 14 48 2.53 0.6
BH6 1 7.6 69 35 34 32 2.53 0.4
EMB-1 2 9.1 75 24 51 27 2.63 18.3
EMB-6 2 9.5 89 23 65 102 2.67 3.1
EMB-8 2 6.5 71 25 46 62 2.53 5.3
EMB-10 2 4.5 74 25 49 32 2.50
EMB-12 2 9.0 58 30 28 49 2.63

3.2.3 One-Dimensional Consolidation Tests
One-dimensional consolidation tests confirmed the high Compression Index, Cc, of the
soft to very soft silty clays (Demerara Formation) in virgin compression.
Some over-consolidation was recorded for the upper zone of firm soil encountered at
ground surface. This over-consolidation is due primarily to desiccation.
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Geological plan of Guyana

COASTAL SOILS

b FLUVISOLS. Good agricultural soils.

7// DYSTRIC HISTOSOL., Thick, sticky, poorly osygenated, poor drain-
4 age; little value for modern agriculture, fair grassland.

8§Ee¥c| PLINTHIC ACRISOL. Low fertility, mostly savanna.
Coteol

DYSTRIC NITOSOL. Moderate suitability for agriculture and
grassland; can be improved with careful management.

|
% EUTRIC GLEYSOL. Highly variable. Along coast when drained are good
for agriculture; inland usually forest cover.

T

H.M[[ﬂ]]] ALBIC ARENOSOL. Extremely low fertility, very sandy. Natural vegetation
may be forest but when cleared, scrub or grass returns. Poorest
soils in Guyana for agriculture. ’

ORTHIC ACRISOL. Not used for agriculture in Guyana. Usually on hilly
terrain and low fertility; subsoil dense. Restricted agric. use.

ACRIC FERRALSOL. Low nutrient content; usually support savanna.

SOILS OF SOUTHERN THIRD OF COUNTRY

ORTHIC FERRALSOL. Low nutrient content; usually support forest;
suitable mainly for shifting agriculture.

ORTHIC FERRALSOL. As above. Distinction between these two Orthi
Ferralsols, as shown on FAO map unclear. -

== MIXED: ORTHIC FERRALSOL, DYSTRIC NITOSOL, LITHOSOL.

Lithosol. Rocky and on steep slopes. Not suitable for modern
agriculture and rarely used.
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TERER (2o 1 ii#)

ring location

BH 1

BH 2

BH 3

BH 4

BH 5

BH 6

BH 7

BH 8

Total

In-situ tests

Investigation boring depth (m)

12.6

14.3

10.3

10.4

15.8

89.4

Standard penetration test (no.)

—_

12

Thin-walled sampling (no.)

Spot vane shear test (no.)

40

Physical tests (no.)

Technological classification method of soil

Density examination of soil particles

Moisture content test of soil

Mechanical analysis of soil grain

Liquid and plastic limits test of soil

Wet density test

—_ =] =]=]=]=

_ =] =]=]=]=

gajlajajaajo|O

Chemical tests (no.)

pH test

Ignition loss test of soil

Organic matter content test of soil

Mechanical tests (no.)

Standard consolidation test

Unconfined compression test

Shrinkage factor test
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TERER (20T )

oring location

EMB- 1

EMB- 2

EMB- 3

EMB- 4

EMB- 5

EMB- 6

EMB-7

EMB- 8

EMB- 9

In-situ tests

Investigation boring depth (m)

10.3

15.8

12.6

Standard penetration test (no.)

—_

Thin-walled sampling (no.)

Spot vane shear test (no.)

Physical tests (no.)

Technological classification method of soil

Density examination of soil particles

Moisture content test of soil

Mechanical analysis of soil grain

Liquid and plastic limits test of soil

Wet density test

_m == ===

_m === ==

== ===

Chemical tests (no.)

pH test

Ignition loss test of soil

Organic matter content test of soil

Mechanical tests (no.)

Standard consolidation test

Unconfined compression test

Shrinkage factor test

oring location

EMB-10

EMB-11

EMB-12

Total

In-situ tests

Investigation boring depth (m)

15.8

132.3

Standard penetration test (no.)

14

Thin-walled sampling (no.)

10

Spot vane shear test (no.)

36

Physical tests (no.)

Technological classification method of soil

Density examination of soil particles

Moisture content test of soil

Mechanical analysis of soil grain

Liquid and plastic limits test of soil

Wet density test

_m == ===

=== =]=

gjlajajajo]|o

Chemical tests (no.)

pH test

Ignition loss test of soil

Organic matter content test of soil

Mechanical tests (no.)

Standard consolidation test

Unconfined compression test

Shrinkage factor test
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EACNMBA LOENRR
Laboratory tests on cement-mixed soil samples mixed both at embankment site and at laboratory, respectively were
conducted.

(1) Soil/cement Mixing at Field

(a) Soil is an organic matter excavated from canal bed.
(b) The soil of prescribed volume was spread in the bucket furnished on the pontoon.
(c) Cement content ratio in three(3) cases and number of specimen are as follows;
+60kg, 120kg and 180kg weight of cement respectively for 1-metric cubic of soil
- Six(6) specimen for each cement content case, 3 for 4-days curing and 3 for 7-days curing

(2) Soil/cement Mixing at Laboratory

(a) Soil is an organic matter excavated from canal bed.
(b) The soil sample was carried into the laboratory in tightly sealed manner and the soil of prescribed volume was
taken into the mixing bucket.
(c) Cement content ratio in three(3) cases and number of specimen are as follows;
*60kg, 120kg and 180kg weight of cement respectively for 1-metric cubic of soil.
= Six(6) specimen for each cement content case, 3 for 4-days curing and 3 for 7-days curing.

(3) Test Schedule

Dates job-conductrd

Sampling and Mixing at Field -
(11/11)
Sampling at Field
and Mixing at Laboratory -
(11/5)
Laboratory Tests L4) =L7) =(F4=(F7)
(4-days and 7-days curing) (11/10) (112/13) (11/16(11/18)

(4) Laboratory Tests

Following tests according to the ASTM test procedures were conducted;
*Unconfined Compression Test

-Wet Density test of Soil

AT-23



(5) Laboratory Test Results

5-1 Field Mixing
Cement Content Wet Density (gf/cm?®) Undrained Shear
ratio (kgf/Lm®) Curing Strength (kpa)
4-days 7-days 4-days 7-days
60 1.46 ~ 1.62 146 ~ 1.52 4~ 11 4~ 16
120 139 ~ 1.82 1.44 ~ 1,53 5~ 42 25 ~ 57
180 1.44 ~ 154 142 ~ 153 74 ~ 82 41 ~131
5-2 Laboratory Mixing
Cement Content Wet Density (gf/cm®) Undrained Shear
ratio (kgf/1m?) Curing Strength (kpa)
4-days 7-days 4-days 7-days
60 1.46 ~ 1.77 1.29 ~ 1.44 23 ~ 33 23 ~ 30
120 1.49 ~ 1,58 1.35 ~ 1.39 50 ~ 70 36 ~ 56
180 1.74 ~ 1.86 1.40 ~ 1.45 73 ~134 117 ~156
Work Exercises for Soil Tests
Laborarory Mixing and Tests
Excavated Soil stored in pontoon bucket at Field Soil sampling

Soil Sample tightly sealed in bucket Soil Sample brought to the laboratory

Cement : Weight measuring Moulds for the test
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Numbering for the specimen Curing ( 18-specimen in total)

Compression test instrument

In process of testing

Specimen after testing (Nov. 13th)

Field Mixing and Tests

Excavated Soil in bucket on pontoon
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Soil Volume measuring

Cement adding and Mixing

Sampling and specimen in mould

Test after 4-days curing Specimen after testing (Nov. 16th)
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Bk 73 TTEREEFEA - RRX brA—F—
[ Quality management of EDWC-concerned earthworks with CONE PENETROMETER]

(1) Conventional quality control method for in-situ soil density
Earthworks on the ‘EDWC Facilities Rehabilitation’ comprise excavating and banking for
conservancy embankment and outfall canal banks as schematically given in Figure-1. To
achieve superior quality control and maintenance performance on earthworks, soil test
procedures and work execution criteria are precisely described in the proposed Technical
Specifications.
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(a) Conservancy Excavation and (b) Outfall Canal Excavation and
Embankment Embankment

Figure-1  Excavation and Embankment for Revetment Works

As for “in-situ density control management”, it is recommended in the said Specifications
to follow the “In-situ Density, Sand Replacement Method, large and small cylinders. BS
1377-9 1990 Clause 2.1 & 2.2”.

The in-situ density measurement by sand replacement method is to

- dig hole of specified-size (diameter & depth) in the embankment,
- weigh whole dug soils,
« replace the soil volume dug out with standard (particle sizes) sand,
and measure the sand volume, and
- calculate the soil density by dividing the soils weight by the sand volume.

The procedure of the measurement has to go through various processes to complete taking

much labor and time.

(2) Compaction control with use of CONE PENETROMETER

The embankment subsurface soil generally consists of alternate stratum of pegasse,
blackish
peat and silty clay of soft dark-grey. The soil properties in terms of cohesion, internal friction
and permeability vary at location/stratum, but are in general unsuitable and poor.

For quality control of earthworks with such soil properties, CONE PENETROMETER has
been conveniently employed for in-situ tests of natural or compacted soils. It serves as a
rapid means for determining penetration resistance of the soil.
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The penetration resistance which is expressed as cone-index (g N/mm?) can well assess the
intensity of subject soil in correlation with unconfined compressive strength (qu N/mm?),
cohesive strength(c N/mm?) and so on.

Measured data are timely applied to daily quality control and execution supervision, and
regular inspection and maintenance of embankment.

The CONE PENETROMETER shown in

Plate-1 is a handy, portable instrument
in which the device is consisted mainly
of;
- cross handle,
- proving ring for capacity measure,
- cone with top angle of 30-degrees , and
- extension rods(10-nos./50cm long each).

Plate-1 Set of CONE PENETROMETER
(courtesy ; B Ptk 23 B 15 77 )
Actual handling of the Instrument is shown in Plate-2.

Plate-2  Handlings of CONE PENETROMETER

(3) Merits of introducing CONE PENETROMETER
Employing CONE PENETROMETER for the earthworks has the advantages over the sand
replacement method as follows;
+ measured data are applied immediately to the succeeding work steps and accordingly
the field works can be expedited.

- the equipments can be easily operated at narrow work area.
« special techniques are not required for handlings of the equipments.
+ serious damages are not anticipated to the equipment.
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