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The responsibilities of the staff are described below.
The Project Supervisor/QA manager

¢ Acts as an advisor to the Project Manager
e Approves the final project report
e Approves project initiation and approves project closure

The Quality Engineer

e Assists in the preparation of the project Quality Plan
* Performs internal audits to ensure compliance with the Quality System

The Project Manager

e Is responsible for the project execution technically, financially, and with respect to
planning and quality

e Isresponsible for all agreements with the Client and with subcontractor(s)

e Liases with the relevant Head(s) of Department on the allocation of project staff to
execute the work
Is responsible for following the DHI Project Management Manual
Approves the intermediate reports on the project.

The Deputy Project Manager

e Is responsible for the tasks of the Project Manager in case of his absence

The Project Expert/Engineer

¢ Is responsible for reviewing the description of the work assigned by the Project
Manager

e Is responsible for the timely and proper execution of the work assigned - in accor-
dance with this Quality Plan

® May acquire assistance within his own Department to perform the assigned work
within the agreed cost frame.
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3 QUALITY PLAN AND QUALITY SYSTEM

This Quality Plan describes the organisation and work procedures set up by DHI with
the purpose of ensuring the quality of the work performed by the DHI project team for
the present project undertaken for the Client.

The Quality Plan is based on the procedures developed by DHI to optimise the project
performance, and a number of established procedures from the DHI Quality System are
to be used as supplements to the procedures described in this Quality Plan and the speci-
fications of the Contract.

In case of discrepancies, the order of prevalence shall be:

1. The Contract and subsequent agreements
2. The present Quality Plan
3. The DHI Quality System

The management of the project is to follow the DHI Quality System, where the DHI
Quality Manual describes the institute in general, and the procedures for execution of
projects are described in the DHI Project Management Manual.

Procedures for execution of the present review work are to follow the description of the
tasks as defined in the Terms of References to the Contract No. SAA — 135036, dated
13 April 2005.
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4.1

4.2

DOCUMENT AND DATA CONTROL

Project Communication

The project will make use of electronic mail for general and specific communication as
well as for transfer of data. This shall be regarded as a supplement to the more tradi-
tional means of communication by mail or facsimile.

The following procedures shall be applied for project communication:

All binding contractual correspondence will be in writing, signed and submitted by fax
or letter. Emailed documents are acceptable as long as the documents are sent as at-
tachment and followed up with hard copies. Agreements are only to be valid upon
signed confirmation by both parties.

Verbal agreements made with the Client or Subcontractors must be documented, for-
warded to participants and filed in the standard way.

Internal verbal project communications affecting the work are to be documented in writ-
ing.

The Project Manager maintains updated files of the project communication and project
documentation.

The communication and documents pertinent to the management of the project are kept
in a Project File, in accordance with the DHI Project Management Manual.

The distribution and action within the project group is controlled by the Project Man-
ager and the Project Experts. Together with - or directly on - each Project Document, a
list of distribution and additional instructions is to be noted.

Electronic communication is stored in a dedicated MS Exchange/Outlook folder on the
DHI network.

Document and Data Change Control

The following procedures shall be used for control of documents:

Document Register

A document register shall be maintained by the Project Manager. The register shall in-
clude an updated list of all controlled project documents and include their status (com-
pletion, approval and latest revision).

Identification

The system for Documentation Control is based on the following basic identification on
all documents pertaining to the project.
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Project Number

Project Title

Document Number

Document Title

Revision No

Date

Signature (of the originator, the checker and the approver)

For all draft documentation essential for the review of the project, the following identi-
fication is used at the front page of the documentation:

Project Number

Topic

Date

Initials (of the originator and possibly the reviewer/checker)

External release

Material to be released outside the DHI project team is to be approved by the Project
Manager - or in his absence by the Project Supervisor. This approval shall follow the
review and approval outlined for the activity in question.

Documentation and Data Change Control

Documentation and Data Change Control are performed by the issuing of a new revi-
sion of the document, data set, or programme for each update.

All revisions of the item are preserved and duly filed in the project filing system.

All recipients of a revised item are required to establish the possible consequences of
the change and update previous work accordingly.

Preservation of Original Material

All original material, raw data, are to be preserved and filed. Following the completion
of the project, the material is to be filed in the central DHI archives, following standard
filing procedures.

The material will be kept for at least ten years.

Confidentiality

All material received by ACP that is not in the public domain as well as all DHI reports
prepared under this project will not be disseminated to third party without approval by
ACP.
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5 TASKS AND PROCEDURES TO BE APPLIED

Prior to the site visit and kick-off meeting with ACP the project team members read and
familiarize themselves with the reports prepared by Delft Hydraulics (designated A, B,
C,DandF).

First review

The reports are reviewed in order to get a first impression of the work. Focus is on the
following aspects:

e Salt Water Intrusion in Locks, (SWINLOCK) model applied to simulate salt-water
intrusion, i.e. its basic equations and assumptions, structure, methodology, program
logic and quantitative parameters.

e Ciritical factors formulated as exchange coefficients that parameterize two-layer
flow, effect of ship movements etc. affecting salinity intrusion and achieved accu-
racy of model calibration.

¢ Proposed mitigation systems and methodology and basic assumptions.
¢ Simulation of mitigation schemes.
Site visit and kick-off meeting in Panama

The project manager and one project member participate in a two-day familiarization
trip as arranged by ACP and kick-off meeting with ACP.

During the kick-off meeting DHI presents its first understanding of the study. As part of
this understanding of the study DHI learns the expectations of ACP with respect to the
studies prepared by Delft Hydraulics.

The review methodology is discussed and explained with ACP during the kick-off
meeting.

Second review
Based on the agreed review methodology DHI studies the reports, including:

e Assessment of the applied model approach (approaches) for simulation of salt intru-
sion with respect to an analysis of the length and time scales of the salt-water intru-
sion processes in the locks.

e Field measurement data and their validity for modeling, calibration, including his-
tory of a) gate opening/filling rate, b) vessel (size, speed etc), c) rain flow and sur-
face runoff, d) evaporation, ¢) detailed lake bathymetry (near the locks), time series
of water levels, currents, salinity and temperature.

* Calibration runs, calibration parameters and data used for calibration. Independent
validation runs and assessment of predictability.
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e Assessment of resolution versus computational constraints (computational time) and
physical phenomena, effect of vessel navigation/movement on mixing and flow
through locks, ship propellers and the parameterization of unresolved hydrodynamic
phenomena.

e Implementation (parameterization) of mitigation schemes into the saltwater intru-
sion models including saving basins and internal flows.

o Assessment of the model accuracy.

For this review DHI must have access to public scientific manuals describing the ap-
plied software and made available to ACP as part of the Study.

It is well recognized by DHI that not all information on the application and functionality
use of the model can be contained in written documents. Based on the review, DHI pre-
pares a written list of questions and request for clarifications. This list is submitted to
Delft Hydraulics (as well as ACP). Contact with the Delft Project Manager is estab-
lished for discussion of results, model approaches, critical factors and mitigation
schemes.

Assessment of consistency and conclusions

Based on the first and second review, DHI comments on the conclusions, recommenda-
tions of the reports and the consistency of results with other similar studies

DHI applies independently analytical methods and simple mixing models similar to
SWINLOCK to assess the order of magnitude, consistency and expectations of results.
The option of comparing with results of simplified schematizations by the application of
DHI numerical models, where relevant, is kept open.

Modifications and improvements

DHI assesses the need for modifications and improvements to both the model and miti-
gation systems. To the extent required DHI recommends appropriate modifications and
improvements to models and mitigation systems to improve accuracy and consistency
of results.

DHI evaluates whether these recommended modifications warrant additional model
runs and, if so, describes them.

Based on an overall understanding of the performed work, the need for further studies
and models to be carried out to better define the salt water intrusion problem and possi-
ble solutions are discussed. This will involve:

e (Critical variables to be defined and quantified, and the interaction among them.

e Propose methodologies and tools that may be used for further studies.

e List possible providers to carry out these studies.

e List sources of information for further investigation.
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e [Estimate time, cost and resources required.

Documentation shall be produced for the project describing the scope, methods and re-
sults of the study, in accordance with the Scope of Services, namely:

A draft report will be prepared including: an executive summary, detailed description of
methodology, supporting data, findings, results, conclusions, recommendations, bibliog-
raphy and information sources used.

The results and conclusions will be justified quantitatively to the extent possible, quali-
tatively and methodologically. As part of the draft report, the analytical processes, cal-
culations, related analysis and any mathematical expressions developed, along with the
technical documentation, will be included.

All these documents shall be controlled in accordance with section 4 of this Project
Quality Plan.
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6 INCIDENT HANDLING

By incident is meant any problem reported on the project, which may affect the project.

For incident control, the project team shall maintain records, follow-up status and actual
reply of all incidents reported.

All incidences are to be reported to the Project Manager.

The Project Engineer shall inform the Project Manager of the incident and of the actions
proposed. In case the incident has the form of non-conformance, the Project Engineer
shall assess and propose preventive actions to avoid similar potential non-
conformances.

Upon agreement with the Project Manager and the Quality Engineer, the actions are to
be implemented.

In each case, the Project Manager shall assess, whether the incident is of such a nature
that the Project Supervisor and the DHI Quality Manager are to be informed.

Where the non-conformance has been reported by the Client or where the material has
been forwarded to the Client prior to the discovery of the non-conformance, the reme-
dial actions are to be agreed with the Project Supervisor before the information is for-
warded to the Client.
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7 QUALITY AUDITS

At suitable intervals during project execution, the Quality Engineer is to conduct inter-
nal audits of DHI project teams.

The audits are to provide evidence as to whether the quality system is adequate and be-
ing adhered to on the project.

The findings from the audits are to be reported in writing to the audited unit and the
Project Manager and documentation of the findings and subsequent agreed remedial ac-
tions are to be approved by the Quality Engineer.
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8 DELIVERABLES

DHI will submit to the ACP one (1) original and five (5) printed copies and two sets of
digital files on CD-ROM of reports and presentation deliverables. The digital version of
the reports will be in MS Word 2000 format and all other data will be in Excel, Access,
PowerPoint or any other MS compatible format. The report will be printed on white
bond paper A4 format and organized in labeled, four-ring plastic heavy-duty binders,
labeled identifying studies, index tab separators for all report sections and annexes. The
reports will be reproducible in both color copies and black and white. All CDs will be
properly labeled and identified.
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