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GENERAL TECHNICAL SPECIFICATION FOR THE PREPARATION
OF IRRIGATION AND DRAINAGE CONSTRUCTION PROJECTS

1 OBJECTIVE

This specification covers the principles for the preparation of irrigation and drainage
projects in order to ensure that they serve the planning purpose most effectively.

2 SCOPE

This specification covers the issues to be complied with in the irrigation and
drainage projects to be carried out or commissioned by the General Directorate of State
Hydraulic Works.

3 LEGAL BASIS

This specification has been prepared pursuant to the “Public Procurement Law No.
3734” and Articles 22 and 24 of the “Regulation on the Implementation of Service
Procurement Tenders” prepared based on this law.

4 TERMS

In the implementation of this specification;
DSI or Administration: Refers to General Directorate of State Hydraulic Works / Regional
Directorate.
Engineer: Refers to natural and legal person, project office or joint venture undertaking the
preparation of the projects.

5 GENERAL PROVISIONS

The Engineer is responsible for reporting and designing the works specified in the
contract by conducting their technical and economic analyses and by complying with the
instructions of the Administration.

The Engineer shall comply with other specifications published by the Administration
in the preparation of the project. In matters not specified in the specifications, TSE EN, TS,
DIN, VDI, ISO, ASTM standards shall be complied with. However, the Engineer shall act in
accordance with the Administration’s instruction regarding the determination of priorities.

The Engineer is obliged to notify the Administration of the key personnel to be
involved in the project preparation and shall act with the consent of the Administration
regarding the replacement change of key personnel. It is essential that the Project Manager
and engineers among the key personnel are accepted by the Administration. The Project
Manager and engineers working on the project shall submit to the Administration the
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notarized copies of the premium payment documents approved by the relevant social security
institution and the graduation certificates showing their educational background.

The Engineer shall provide all kinds of information and documents required for the
preparation of the project other than those to be provided by the Administration.

The Project Manager and the engineers signing the project shall jointly attend the
meetings to be held with the Administration.

The Engineer is obliged to employ the personnel notified to the Administration and
cannot replace this personnel without the approval of the Administration. In case of
replacement with the permission of the Administration, the Engineer is responsible for
appointing new personnel within 20 calendar days.

The Engineer is responsible for keeping the Project Manager continuously present at
the workplace. The project shall be carried out under the responsibility of the Project Manager
together with engineers of the relevant disciplines. The project drawing sheets shall be jointly
signed by the Project Manager and the engineer(s) of the relevant discipline who prepared the
project.

Employment of subcontractors by the Engineer for the preparation of the whole or
part of the project is subject to the approval of the Administration, and the Engineer shall
notify the Administration in advance in which parts subcontractors will be employed and
obtain its approval.

In case the Project Manager is not present at the workplace or the engineers declared
are not employed in the work, a penalty shall be imposed for each day at three times the daily
delay penalty.

The Engineer may not request a time extension due to personnel replacement or
subcontractor replacement.

All calculations and examinations requested by the Administration during the course
of the work, and the changes required in the project shall be carried out by the Engineer
without any request for additional time and cost.

The Engineer shall be responsible for the errors and defects arising from incorrect
surveys during the preparation of the project, at the control stage or in subsequent phases.

The copyright of the prepared and approved projects belongs to the Administration,
and the Engineer may not use these projects in any other work, product or document without
the permission of the Administration. The Engineer cannot make any claim of rights in this
regard.

6 INFORMATION, DOCUMENTS AND
DATA TO BE PROVIDED BY THE ADMINISTRATION

The Administration shall provide the Engineer with the data, surveys and
measurements previously collected in relation to the work, provided that they are returned to
the Administration at the end of the work. The Engineer shall use this information and
documents in the project. The Engineer shall procure the information and documents that
cannot be provided by the Administration for the preparation of the project.

7 PREPARATION OF IRRIGATION AND DRAINAGE PROJECTS:

The Engineer shall carry out the irrigation and drainage projects by implementing
them in the main stages specified below.

PROJECT STAGES

STAGE A: Preliminary Report



STAGE B: Preparation of Pre-application Projects
STAGE C: Preparation of Application Based Projects

STAGE D: Examination of the Detailed Application Based Construction Project
Alignments and Hydraulic Structures, and Preparation of Bill of Quantities

STAGE E: Preparation of the Green Files, Construction Drawing and Credit Application
Reports, and Submission to the Administration of the Original Drawing Sheets
and Calculations Related to the Project.

7.1 Preliminary Report Stage

The purpose of this stage is to collect and evaluate all information related to the project
from the relevant institutions, to complete the missing data, documents and field works, and
to make the necessary planning revisions in accordance with the prevailing conditions of the
day and the existing or planned land consolidation works within the irrigation area, and to
obtain the approval of the Administration.

The Engineer shall obtain and provide up-to-date information on the expansion of the
settlements within the project area, as well as the most recent development plans and maps
and documents showing the parcel conditions according to the results of the existing or
planned land consolidation works by contacting the local administrations within the irrigation
area. Based on the information obtained by comparing the planning report and its annexes
with the maps, the Engineer shall carry out the necessary verification and updates and prepare
the preliminary report. The Engineer shall conduct the required field works until sufficient
information is available to prepare the preliminary report of the irrigation and drainage
project.

The Engineer shall also carry out the necessary examinations and investigations
regarding the planned or considered structures under the control of other institutions and
organizations within the project area that may affect the implementation of irrigation and
drainage construction, as well as the planning reports, data provided by the Administration,
and development plans obtained from local administrations, and shall specify them in the
preliminary report.

Unless otherwise specified in the special technical specification, the Engineer shall
complete the preliminary report within 30 days at the latest from the commencement of work
date and submit it to the Administration.

The content of the preliminary report shall not be a repetition of the information and
tables given in the planning report. Reference to the planning report shall be made for this
information if necessary. The preliminary report shall include the information, calculations,
tables, charts and projects obtained as a result of the Engineer’s reviews and studies, which
are not included in the planning report or deemed insufficient and therefore need to be
amended or supplemented.

Preliminary reports that consist only of repetitions of the planning report information
shall not be approved by the Administration and shall be returned to the Engineer.

The projects attached to the preliminary report shall not be valid as the projects
required to be prepared within the scope of the irrigation and drainage construction projects.

The preliminary report shall be pre-approved by the Regional Directorate and
approved by the relevant Department of General Directorate.



7.1.1 Preliminary Report Studies

7.1.2 Main Canal Alternatives Study

In order to determine the type of main canals of the project, the Engineer shall carry
out preliminary surveys and all necessary economic and technical calculations regarding the
arrangements in the form of open canals or closed pressurized pipelines. In these
comparative calculations, operating costs, expropriation costs, energy costs, and the
expenses required for slope stability shall also be taken into account.

In piped systems, taking into consideration the land ownership status and

piezometer elevations, special care shall be taken to ensure that the main canal,
secondary canal, and tertiary canals pass through field boundaries in the most
economical manner possible.
As a result of these studies, the Engineer shall submit to the approval of Administration, as
an annex to the preliminary report under the title of Main Canal Alternatives Study, a report
examining the type of main canal to be used in terms of technical, feasibility and engineering
geology conditions of the application alignment, also indicating its advantages and
disadvantages.

During this study, the alternatives of having the entire main canal in a single type or
combinations where certain sections consist of different types shall also be evaluated, and the
kilometrage of the sections differing in type shall be indicated.

7.1.3 Pilot Field Study

To determine the irrigation system of the project area, a pilot field covering at least
10% of the project area and reflecting the general characteristics of the irrigation area shall
be selected, consisting of one or more sections. For each mentioned system, a separate
solution shall be prepared in accordance with the irrigation systems required by classical
canalettes, pressurized pipelines, or newly developed irrigation techniques.

In pilot field studies, the Engineer shall design plan and profiles of irrigation and
drainage canals at the levels of main, secondary, and tertiary on 1/5000 scale maps, and after
determining the types and sizes of the hydraulic structures required on them, shall establish a
dialogue with the Administration and obtain its opinion. After the necessary changes
requested by the Administration are made, the bill of quantities and cost estimates of the
irrigation and drainage canals and hydraulic structures at the main, secondary, and tertiary
levels shall be prepared, and the costs for the pilot field shall be established for each system.

Based on the information obtained from the pilot field study, the Engineer shall
analyze the irrigation network system to be used in the irrigation area in terms of technical,
economic, operational and feasibility aspects, indicating its advantages and disadvantages,
and shall submit the report prepared under the title of Pilot Field Study as an annex to the
preliminary report for the approval of the Administration.

7.14 Brief Description of the Project Area and Summary of the Works to be
Performed on Site:

Using the planning report and annexes previously prepared by the Administration and
the development plans obtained from the local Administration, general information shall be
provided regarding the latest situation of the irrigation area. Information and documents shall
be provided on the boundaries and the latest status of the areas within the project site where
land consolidation has been carried out, announced in the Official Gazette for
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implementation, or prepared by the relevant institutions for land consolidation.

7.15 Information on Land Classification and Crop Pattern and Current
Situation:

Together with the information in the planning report and annexes previously prepared
by the Administration, the Engineer’s findings on land classification and crop pattern as a
result of on-site investigations in the project area shall be included.

7.16 Drainage Condition of the Irrigation Area, Surface and Deep Drainage
and Discharge Surveys and Related Hydrological Studies:

In addition to the information in the planning report and annexes previously prepared
by the Administration, the Engineer shall include the observations obtained from on-site
investigations in the project area.

Maps showing the surface and deep drainage condition of the area at a scale of
1/25000 to be used in the formation of the irrigation network shall be prepared and attached
to the preliminary report.

7.1.7 Tributary and Basin Surveys, Examination of the Cover Type and Ratios
of the Upper Basins and the Parts in the Irrigation Area, Evaluation of
the Basin in Terms of Erosion:

In addition to the information in the planning report and annexes previously prepared
by the Administration, the Engineer shall state in the report the observations made regarding
the basin and tributaries as a result of the on-site investigations in the project area.

7.1.8 Calculations Regarding Irrigation Water Requirements:

The necessary calculations forming the basis of the irrigation modulus to be used in
the construction project shall be summarized in line with the information in the planning
report, and the Engineer shall present his opinion on these calculations.

Depending on the selected irrigation system, sufficient information shall be provided
regarding the type of intake structure (diversion weir, dam sluice outlet, etc.) in accordance
with the source from which the irrigation water will be supplied. The coordinates and water
elevation of the starting point of the main canal shall be given. If the system is a pressurized
irrigation system and the irrigation water is to be supplied from the dam or pond sluice outlet,
the dam or pond operating data and sluice outlet piezometry calculations shall be provided
by the Engineer, and the main canal starting piezometer elevation to be adopted in the design
shall be examined according to the operating conditions of the storage (dam or pond). In this
section, the Engineer shall submit to the Administration the main canal starting piezometer
elevation and calculations to be adopted in the design together with his opinion.

7.19 Information on Existing and Considered Structures:

Based on the on-site investigations made by the Engineer in the project area, this

7



section shall include information about structures and facilities not appearing on the existing
maps.

7.1.10 Geological Condition

The Engineer shall prepare reports on the general geological condition of the irrigation
area and the engineering geology of the canals whose alignment has been determined in the
planning report. In this section, the Engineer shall show on geological maps the locations of
the areas where additional measures are required due to landslides, slope failures, or soil
conditions that may pose risks in the execution of the construction, shall mark the locations
where soil investigations are to be conducted, and shall specify how the soil investigations
should be carried out in detail.

7.1.11 Project Design Criteria

In cases where the canals of the irrigation area and the structures on them require
special criteria in the design due to their specific conditions, the Engineer shall describe in
this section of the preliminary report the special conditions of the canals and structures and
the design criteria to be applied.

7.1.12 Review and Approval of the Preliminary Report by the Administration

The Engineer shall submit the preliminary report prepared in accordance with the
above-mentioned issues to the Administration by official letter.

In order to ensure that the technical issues in the preliminary report are best understood
by the Administration, the Engineer shall closely cooperate with the relevant departments of
the Administration, provide the necessary oral briefings, and follow up during the approval
process.

If the preliminary report submitted by the Engineer proposes a change in the main
formulation suggested in the planning report, one copy of the preliminary report shall be sent
to the Department of Survey, Planning and Allocations and to the relevant departments for
their opinions. The preliminary report shall be approved in line with the opinions of the
relevant Departments and Regional Directorate, or returned to the Engineer for necessary
corrections. The Engineer shall make the corrections and additional studies requested by the
Administration without demanding any additional fee.

7.1.13 Pre-application Project Works Stage:

At this stage, based on the information collected on the existing 1/5000 scale maps of
the irrigation area, the aim shall be to prepare all the necessary projects for the production of
application based projects by determining the alignments of the irrigation and drainage canals
suitable to the topography, geology, permanent structures, land consolidation or expropriation
requirements, parcellation distribution, and material availability, as well as technically safe,
economical, and operationally convenient. The kilometrage shall be established, hydraulic
characteristics shall be calculated, typical cross sections shall be determined, and the
locations, types, and categories of all hydraulic structures required for safety, operation, and
access shall be defined. The boundaries of the service and flood plains shall be determined
and their areas measured, all necessary projects shall be prepared by calculating irrigation,
drainage, and flood flow rates, with the aim of producing application-based projects ready for
implementation.



7.1.14

Determination of the General Layout Plan of the Irrigation Network on
1/5000 Scale Maps (network study)

The drawing sheet numbers of the 1/25000 and 1/5000 scale maps of the irrigation
area shall be determined by the Engineer and the maps shall be requested from the
Administration.

The boundaries of the irrigation area shall be determined on the supplied maps by
marking the existing information in the planning report and the latest development
plans obtained from the local administrations during the field work. In case of
deficiencies in the 1/25000 and 1/5000 scale maps of the irrigation area, the Engineer
shall procure the said maps with the knowledge of the Administration, and those that
cannot be procured shall be prepared by obtaining the approval of the Administration.
The locations of the water source(s) or the intake structures from the water source(s)
shall be marked on the maps together with elevation and coordinate information.
According to the type of irrigation network determined in the preliminary report, the
alignment(s) of the main canal(s) shall be determined in accordance with the irrigation
criteria of the Administration by passing the zero line.

The natural irrigation boundaries within the irrigation area shall be marked on the
1/5000 scale map, and the discharge and drainage network belonging to irrigation
shall be determined.

According to the type of irrigation network, the alignments of the secondary and
tertiary level canals shall be marked on the 1/5000 scale map in accordance with the
topographic conditions.

On the 1/25000 scale map, the boundaries of the upper basins remaining on the main
canal alignment shall be determined and their areas measured, and the surface and
drainage basin flow rates from these basins shall be calculated using formulations in
accordance with the criteria. During these calculations, the ground surface cover,
slope, soil permeability, etc., and the coefficients relating to the relevant basins to be
used shall be based on the field observation reports made or to be made by the
Engineer. For this purpose, the Engineer shall carry out an adequate number of field
investigations.

In the Case of an Open Canal Network;

After determining the locations of the intake structures according to the type of
network determined, the boundaries of the irrigation areas to be served by each intake
structure shall be marked, each area shall be measured, and these measured values
shall be written in the relevant part on the 1/5000 scale map in a way that will not
hinder subsequent studies.

Field—flow rate tables shall be created in order to determine the required flow rates of
the tertiary, secondary and main canals, respectively. Based on the canal required flow
rates calculated with the help of the values determined in these tables, the hydraulic
sizing of the canals shall be carried out.

In the Case of a Pressurized Pipeline Network;

A theoretical parcel calculation shall be made within the framework of the data in the

planning report and other information obtained by the Engineer, in order to select the unit

9



irrigation area and the appropriate irrigation intake valve and sprinkler head in the area where
the piped system will be applied, and agreement shall be reached with the Administration.
The Engineer shall submit to the Administration, together with his opinion, a report
containing the technical specifications, standards, unit prices and market supply prices of the
intake valves and irrigation sprinkler heads considered for use, the technical specifications of
the materials used in the manufacture of those available in the market and suitable for use,
their guaranteed economic service life, spare part requirements and supply. If this section of
the report cannot be completed in this section; it shall be completed and submitted to the
Administration in the section on the preparation of bill of quantities and cost estimates.

According to the unit-sized irrigation area determined, the boundaries of the intake
valve service areas shall be marked on the 1/5000 scale maps in the nearest sizes permitted
by the topography. Each marked service area shall be measured, and these measured values
shall be written in the relevant part on the 1/5000 scale map in a size that will not hinder
subsequent studies.

The Engineer shall compare the measured total service area of the prepared irrigation
network with the values given in the planning report; if the area is less or more than the
accepted limits, he shall submit to the Administration a report containing solution proposals.

If land consolidation and in-field irrigation works are to be implemented in the
irrigation area, the Engineer shall also ensure the coordination of the relevant units and
organizations.

7.1.15 Agreement with the Administration Regarding the Prepared General
Layout Plans of the Network

- The Engineer shall submit a written request to obtain the opinion and reconciliation
of the Administration regarding the 1/25000 and 1/5000 scale general layout plans
prepared. If the said network layout plans examined by the Administration are found
appropriate, the work shall continue.

Network revisions deemed necessary in the examinations carried out by the
Administration shall be made by the Engineer and the said studies shall be re-submitted to
the Administration for favorable opinion.

However, if a further revision of the network is required as a result of the field studies
related to the irrigation network, the Engineer shall also make these revisions in a manner
deemed appropriate by the Administration.

7.2 Preparation of Plans and Profiles Based on 1/5000 Scale Maps:

7.2.1 Main Canal Plan Profiles:

With the approval of the preliminary report by the Administration, the type, location
and intake elevation of water intake structure, the starting piezometer elevation to be adopted
in pressurized irrigation, and the coordinates of the intake point in accordance with the
determined irrigation system shall be submitted by the Engineer to the Administration for
approval with a project report. If a revision is required regarding the intake structure of the
facilities under construction during the project preparation, the Engineer shall inform the
Administration of this situation. He shall convey to the relevant units of the Administration
the latest status of the work and the technical characteristics of the designed intake structure
and the revisions it requires, prepare all necessary revision projects in accordance with the
opinions of the relevant units of the Administration, and submit them for approval.

Upon acceptance of the prepared report by the Administration, the Engineer shall
mark the intake point as the starting point of the canal on the 1/5000 scale map by writing its
elevation and coordinates.

At this stage, for the purpose of finalizing the location of the intake structure, the
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Engineer shall sufficiently examine on site such matters as the ground geology, soil type, and
the suitability of its position with the existing and considered permanent structures.

He shall prepare the geological investigation report, soil investigation report and
instructions related to the acquisition of the topographic plan for the location of the intake
structure.

Starting from the outlet point of the intake structure determined as the starting point,
he shall begin preparing the main canal plan profiles in accordance with the irrigation system.
The following issues, specified in items below, shall be complied with when preparing the
Main Canal Plan Profiles.

a) In the case that the main canal is formed as an open canal:

1- The Canal Axis shall be shifted toward the slope or the plain direction so that the cut—
fill balance of the cross section is appropriate, and the most suitable canal alignment shall
be determined on the map.

2- According to the land horizontal slope and soil type, the canal typical section shall be
determined as a result of technical and economic comparative calculations. By indicating the
beginning and ending kilometrage where the canal typical sections will be applied, they shall
be included as typical cross sections on the drawing sheets.

3- Based on the required flow rates calculated during the network study, the hydraulic sizing
of the canal shall be carried out and the hydraulic characteristic tables for the relevant section
shall be written on the plan—profile drawing sheet. The values to be included in the hydraulic
tables shall be determined in accordance with the irrigation criteria.

4-  During the project preparation, at every stage, the Engineer shall carry out all necessary
geological investigations in accordance with the principles in the Geotechnical Survey
Specification of the General Directorate of DSI.

5- It shall be stated in the report on the main canal geology whether the material obtained
from the berm excavation is suitable in quality to form the canal fill in the parts where the
canal is in fill. In addition, in cases where the canal is in cut, whether the material is suitable
for use in road embankment, the berm heights, widths, slope inclinations to be applied in the
excavation cross sections, the presence and levels of groundwater shall also be stated in the
report on the main canal geology. If these issues are not clarified in the available geological
reports, the Engineer shall carry out all necessary surveys and laboratory studies. Thus, in the
report submitted to the Administration, the application to be carried out during the
construction phase shall be clearly determined, leaving no room for doubt. Notes indicating
between which kilometrage the material excavated from the canal can be used in fill works
shall be included on the plan—profile drawing sheets by referring to the report on the main
canal geology. The most suitable storage sites where material of unsuitable quality for fill and
surplus excavated material shall be transported shall also be shown on the plan—profile
drawing sheets. In the parts where the main canal passes in fill, especially at lower floodpasses
and in the main canal typical cross sections, the necessary precautions shall be taken in
parallel with the geological report. If suitable material to be used in fill is to be transported
from borrow areas, the names and distances of the borrow areas shall be indicated.

6- Curves along the alignment shall be placed considering the minimum curve radius
criterion; however, in rolling land with very small bends, the canal shall be kept as straight
as possible, also considering the post-excavation condition.

7-  As a result of the evaluation of the basin calculations or in cases of intersection with
11



existing and considered structures, the locations of hydraulic structures such as upper
floodpass, overchute, syphon, gallery, culvert, aqueduct, etc., to be placed on the main canal
shall be marked on the 1/5000 scale map and plan—profile drawing sheets, and at the
kilometrage where these hydraulic structures are located on the main canal, the canal bed
elevation and canal water elevation of the main canal shall be written on the plan—profile
drawing sheets. In order to ensure the clearance requirement so that the flood flow rate of the
floodpass found in the basin calculations can be conveyed by the floodpass located on the
main canal, the Engineer shall determine the most suitable Canal Axis by shifting it toward
the slope or the plain. If the calculated basin flow rate causes the cost of the hydraulic structure
to be very high, the alternative of passing with a syphon shall be examined by also making
the necessary cost comparisons for such structures. If the main canal alignment passes
through places such as flood beds and sediment cones that will constantly threaten the canal,
the Canal Axis shall be pulled sufficiently toward the slope and a safe crossing shall be made
with a gallery at such points. Where gallery construction conditions are not suitable, a syphon
shall be preferred.

8- In cases where the main canal alignment intersects with existing and considered roads,
the locations and sizes of bridges, culverts and road crossings to be placed on the main canal
shall be determined in accordance with the status of the road and marked on the 1/5000 scale
map and plan—profile drawing sheets; at these points, the canal bed elevation, water level and
characteristic information indicating the type of crossing structure shall be included on the
drawing sheets. If there is no road, the locations of the crossing structures that will provide
access under the most favorable conditions shall be determined, and the characteristic
information of these structures marked on the drawing sheets shall again be included on the
drawing sheets.

9-  An adequate number of drainage outlets shall be provided on the main canal, taking
into account the downstream condition, at an average of every 10 km, and these intake
structures shall, as far as possible, be established at the entrances of large hydraulic structures
such as tunnels, syphons, galleries, etc., and at locations where suitable discharge conditions
can be provided.

Appropriately sized check structures shall be placed at the secondary branch separation points
from the main canal; the control distances of these structures shall be examined, and if the
control distance is insufficient, an adequate number of appropriately sized check structures
shall be added between two secondary diversions and marked on the 1/5000 scale map. In all
intake structures on the main canal, the intake water elevations shall be determined by
accepting Q/2 as the operating flow rate in the main canal, and these elevations shall be
included on the plan—profile drawing sheets. If regulation or storage is involved in the main
channels, the minimum distances to ensure adequate storage will be calculated, and
economical gate intervals will be calculated based on the cost of the selected gates, the
locations where the appropriate gates will be placed on the main channel will be determined,
and the type information of the selected gate will be marked on the plan-profile sheets by
writing it on the main channel. According to the gates placed, the Qmax and Qmin canal water
level lines shall be shown on the profiles and their elevations shall be written. Information
regarding the intake structures to be constructed on downstream controlled main canals shall
be shown on the project drawing sheets in accordance with the project criteria for hydraulic
structures by taking into account the Qmax and Qmin Water elevations in the canal. The stepped
main canal concrete top elevation line that can safely and economically carry the determined
water elevations shall be marked on the profiles, and the elevations at the stepped points shall
be written on the profiles. Also, the locations of the safe wasteway structures on such canals
shall be marked on the drawing sheets by calculating them in accordance with the criteria.
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11-

By accepting the starting kilometrage of canal as 0+000, after determining and marking on
the 1/5000 scale map the locations of curves and all structures on the main canal, the
intermediate distances shall be measured based on the project axes of all structures; the curve
start and end points and the kilometrage values of the points corresponding to every 500
meters and their multiples, and of the structure axes, shall be entered on the 1/5000 scale map
and plan—profile drawing sheets.

In order to operate the irrigation network in accordance with its planned purpose, the Engineer

shall carry out the necessary studies regarding intermediate storages on the main canal and/or

secondary canals in accordance with the hydraulic and topographic conditions and submit

them to the Administration for approval in a report. For the intermediate storages deemed

appropriate by the Administration, all necessary projects shall be prepared by the Engineer.

b- When the main canal and the irrigation network are designed as closed
(pressurized pipeline):

1- The main canal alignment shall be determined so as to deliver the required irrigation
water to the irrigation network in the most economical manner and by the shortest
route.

2- Taking into account the topographic conditions of the irrigation area, the alternatives
of routing along the slope or through the plain shall be evaluated together with the
network economy dependent on the selected pipe material and the hydraulic
conditions, and the alignment constituting the most economical solution shall be
adopted. In these studies, all lines of the network shall be evaluated together in each
alternative solution.

3- In order to determine the pipe combination that will provide the optimum solution in
the main canal and the network, the Engineer shall perform the following studies and
submit the results to the Administration in a report.

Among all pipe types that can be used in the main canal and the network such as
HDPE, asbestos cement pipe, GRP, spiral welded steel pipe with PE external coating and
epoxy internal lining, PVC and the like, the alternatives for establishing the system shall be
developed, in a number the Administration deems sufficient, in accordance with the
characteristics specified in the standards and catalogues of each pipe type (coefficient of
friction, Pressure strength, properties of jointing fittings, properties of safety structures and
devices on the pipes); according to the pipe combinations that can be formed, an irrigation
network covering all network lines (main + secondary + tertiary) shall be configured, and the
cost calculations based on the hydraulic solutions of these networks shall be prepared by the
Engineer and submitted to the Administration for its opinion.

To be able to design and calculate the project properly, the Engineer shall become
familiar with the material by examining the technical characteristics of the above-mentioned
pipe materials and the quality control tests performed after production, directly at the factories
where they are produced and in their laboratories. Using the official prices valid on the date
of the project, if available, or, if not, unit prices found appropriate by the Administration
through a market survey, the Engineer shall calculate the total cost estimate of the network
established for each pipe combination, including the additional auxiliary facilities and devices
to be installed on the network.

The Engineer shall submit to the Administration, under the title of irrigation network
material selection report, a document that, for the networks formed with different pipe
combinations, numerically concludes—by mathematical formulation and assumptions—the
comparative advantages and disadvantages that may occur during construction and operation;
the operation and maintenance costs and conveniences; pipe service life; material recovery;
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the quantity and cost of gray cast iron special parts required on the network; construction
convenience in establishing the pipe network; advantages to be achieved in construction
speed; ease of quality control of the pipes to be used; waste ratios that may occur during
construction and installation; the compliance of the pipe material with ground movements
and its elasticity; and, if waste is foreseen as a result of ground deformations, the cost
balances, together with the Engineer’s own opinions and considerations. While making these
calculations, the existing unit prices and price analyses shall be utilized; prices that are
missing and needed shall be obtained from the market, and, if necessary, special prices shall
be established and price analyses shall be carried out.

For the secondary and tertiary canals whose irrigation areas are defined, the network
solution shall be performed with the pipe optimization program to be used for the pressurized
network determined in the preliminary report, and the pipe diameter shall be determined. The
optimization calculations performed by the Engineer shall be checked by the Administration
in the computer environment. Pre-approval of DSI shall be obtained for the computer program
to be used in the optimization studies. By running the computer program with a sample study
on one secondary canal, the Engineer shall submit to the Administration a detailed report
including inputs and outputs and hydraulic assumptions. Upon Administration’s approval, the
optimization studies shall continue. Each alternative project and cost study performed shall
be submitted to the Administration separately.

7.2.2 Agreement with the Administration regarding the Prepared Pre-
application Main Canal Plan-Profile:

The Engineer shall submit the prepared main canal plan-profiles to the Administration
for review, partially or wholly depending on the size and general conditions of the project.
During the review, the Engineer shall contact the Administration and give technical
information about the projects produced. In addition depending on the size and general
conditions of the project, the application methods, the locations where topographic plans will
be taken for the hydraulic structures on the canal, and the locations and intermediate distances
of the cross sections belonging to the main canal shall be prepared by the Engineer and
submitted to the Administration for approval. The issues approved shall be organized by the
Engineer under the title of application instruction report.

Unless otherwise stated in the special technical specification of the work, a stripped
map shall be taken in the sections of the main canal deemed appropriate by the
Administration. The strip width for taking the stripped map shall be determined by the
Administration. A minimum of one-hundred-point readings per hectare shall be taken in the
stripped map survey. In the sections where a stripped map is taken, a greater number of point
readings shall be taken, with the accuracy and density that will eliminate the need to take
cross sections and topographic plans to be used in the cut—fill calculations forming the basis
of the cost estimate of the work. These readings shall be evaluated in the computer
environment and compiled with various software accepted by the Administration.

These prepared maps shall be unencrypted and unlocked in digital form, suitable for
preparing the project and for obtaining the necessary data from them and for use in cubage
calculations. The strip width for the stripped map survey shall be determined by the
Administration according to the site and project conditions.

Apart from the conditions specified above, direct application, topographic plan and
cross section acquisition shall be implemented in accordance with the principles in the
prepared application instruction report.

With the approval of the prepared plan-profile drawing sheets by the Administration,
since the main canal alignment will become distinct, the Engineer shall prepare a geological
survey instruction and submit it to the Administration for approval so that the necessary
geological surveys can also be carried out together with the application.

The submitted main canal plan-profiles shall be reviewed by the Administration
within 45 days. By the end of this period, the Administration shall notify the Engineer by
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letter of the issues it requests to be completed or rearranged and return the projects. If no
opinion is stated by the Administration within this period, the projects shall be deemed
approved, and the application studies shall be initiated by the Engineer.

The Engineer shall submit the prepared main canal plan-profile drawing sheets to the
Administration in parts without delaying them.

7.2.3 Secondary and Tertiary Canal Plan Profiles:

The plan-profile drawing sheets belonging to the secondary and tertiary canals shall
be prepared by the Engineer in accordance with the issues specified and explained in item
2.c.1 above.

a- When the secondary and tertiary are formed as open canals:

The type and size of the intake structure of the secondary canals from the main canal,
the water and canal bottom elevations at the intake point, and the hydraulic head losses arising
from the intake structure shall be calculated and shown on the plan-profile drawing sheets.

In the sections where the alignment crosses the contour lines perpendicularly, the
canal section shall be designed to be in cut and with a depth sufficient to provide the quantity
of material to be used in the fill of the service road from the material excavated from the canal
section. For easy water intake, at least thirty meters upstream of the tertiary diversion and
intake structure points on the secondary, the secondary canal bottom slope shall be reduced
to between 0.0002 and 0.0004 and designed to provide quiescent water. The bottom slopes of
the selected alignment of the secondary canals, the irrigation flow rates belonging to service
areas and hydraulic characteristics shall be calculated, and in accordance with irrigation
criteria and norms based on the flow velocities occurring in the canal, the typical cross
sections shall be determined and shown on the plan and profile drawing sheets. Based on the
flow velocities, the necessary examinations shall be carried out; where necessary, the
locations and types of energy dissipation structures shall be determined and shown in the
designs. The beginning and ending kilometrage of the typical cross sections to be applied
shall be shown on the plan-profiles. According to the hydraulic conditions in the canals, the
concrete freeboard and earth freeboard and the concrete coating thicknesses shall be
determined in accordance with the norms and principles of the Administration.

In the sections where the alignment runs parallel to the contour lines, the design of the
secondary and tertiary canals shall be carried out in accordance with the issues stated in the
main canal section.

On the secondary and tertiary canals, the kilometrage, types and categories of the
hydraulic structures required in terms of operation, safety, etc. shall be shown on the plans
and profiles.

If regulation is required on the secondary and tertiary canals, the economic and
hydraulic check spacing calculations of the control structures that will provide this
regulation shall be made; in accordance with the topography of the canal alignment, the
locations, types and categories of the gates shall be shown on the plans and profiles in
accordance with the hydraulic characteristics of the canal and the criteria for hydraulic
structures. If intermediate storage is required on these canals, a location meeting the
technical and economic conditions for the intermediate storages shall be selected. Operating
scenarios for these storages shall be prepared, the storage size shall be determined, and the
storage inlet and outlet water elevations shall be identified. These elevations shall be taken
into account when preparing the plan-profiles of the secondary and tertiary canals. The
dimensions and elevations of the intermediate storages shall be shown on the secondary and
tertiary plan-profile drawing sheets.

If alternative alignments are found, all technical and economic comparisons related to
these alternatives shall be made.
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b- When the secondary and tertiary irrigation network is constructed as closed
(pressurized pipeline):

The Engineer shall submit to the Administration, and obtain its approval of, the
technical and hydraulic calculation criteria related to the pipe optimization program to be
used in the network solution.

All data required to run the pipe optimization program to be used in the network
solution, the planning information, and the readings to be made along the canal alignment
determined on the existing 1/5000 scale maps shall be prepared by the Engineer in standard
tables.

The Engineer shall calculate, based on the official prices if available, otherwise on
unit prices found appropriate by the Administration through a market survey, the unit-length
pipe and fitting costs for the pipe type to be input as data for the line to be solved by the pipe
optimization program, in accordance with the pressure class required by the line to be solved,
the diameter series of the pipe to be used in the solution, and the quantity of fittings required
by the topography of the line, to cover the costs of pipe supply, transportation, trench
excavation, bedding and fill material supply, installation, etc. The Engineer shall submit to
the Administration for approval, attached to the computer outputs of the line he has solved,
the calculations of the unit-length costs entered as data.

The prepared data and unit-length costs, the roughness coefficients specified in
national or international standards for each pipe type, and the internal diameter series of the
pipe types that meet the pressure classes required by the project shall be entered as data into
the pipe optimization program, and separate solutions shall be made by the Engineer for each
pipe type or combinations of pipe types that can meet the technical specifications.

The results shall be submitted to the Administration for its information and approval.

On the plans and profiles, the locations, types and categories of the operation, safety,
intake, discharge, installation, disassembly structures and fittings (valve, air valve, intake
valve, coupling, elbow) shall be shown. If they cannot be shown on the plans and profiles,
detailed designs and tables shall be prepared by the Engineer as annexes to the projects.

The technical specifications and current standards pertaining to the pipes and fittings
to be used shall be compiled by the Engineer and submitted to the Administration for its
information. Any standards not available in Tirkiye shall be procured from abroad,
translated, and submitted to the Administration together with the original text.

In cases where it is mandatory to use in the projects products, apparatus and parts that
are not manufactured in Tirkiye and have no such standards, their technical operating
principles, the standards of the materials used, and the technical operating and usage
principles shall be obtained and their translations submitted to the Administration for its
information.

7.3 Reconciliation with the Administration Regarding the Prepared Secondary and
Tertiary Canal Plan-Profiles:

Reconciliation with the Administration regarding the plan-profiles prepared for the
secondary and tertiary canals shall be achieved in accordance with the issues in item 2.c.2
above.

7.3.1 Main, Secondary, Tertiary, Discharge and Drainage Canal Plan Profiles:

The discharge and drainage alignments capable of safely conveying to downstream
the project flow rates arriving from the upper basins and the basins within the irrigation area,
which were prepared in the previous stage and approved by the Administration shall be
determined on 1/5000 scale maps and the plan-profile projects shall be prepared by the
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Engineer by sizing these lines in accordance with the criteria of discharge and drainage
projects. The boundaries of the drainage area and whether the drainage system is surface,
deep, organic, and farm drainage shall be clearly indicated on the relevant drawing sheets.
The basin flow rates that could not be calculated previously for various reasons shall also be
calculated at this stage. The locations, types and sizes of the hydraulic structures required to
be constructed on the discharge and drainage canals, shall again be shown on the plan-profile
drawing sheets.

The Engineer shall prepare a detailed study report containing upper basin measures
regarding the discharge and drainage canals and submit it to the Administration for approval.
The projects for the measures deemed appropriate by the Administration shall be prepared by
the Engineer.

7.3.2 Reconciliation with the Administration Regarding the Prepared
Drainage Canal Plan-Profiles:

Reconciliation with the Administration regarding the plan-profiles prepared for the
drainage canals shall be achieved in accordance with the issues in item 2.c.2 above.

7.3.2.1 General Evaluation of the Plans and Profiles Prepared on 1/5000 Scaled
Maps and Preparation of the General Layout Plan at 1/25000 Scale

Using the plan-profile projects prepared in the previous stage and approved by the
Administration, the alignments of the conveyance, main canal, secondary and tertiary
irrigation canals and pipelines, and the drainage canals at the levels of main, secondary and
tertiary shall be drawn on 1/25000 scaled maps with precision in accordance with the norms.
The locations of the hydraulic structures shall be marked on the 1/25000 scaled maps in
accordance with the norms, and the names of all canals, their start and end kilometrage, and
the kilometrage of the locations of the hydraulic structures shall be written on the 1/25000
scaled maps in a size that will not cause confusion. The boundaries of the irrigation area, the
boundaries of the drainage area and their categories shall be shown on the maps. On the
1/25000 scaled general layout plan drawing sheet to be obtained from these studies, the main
data of the project (sizes of the irrigation area, irrigation modulus, type of network, starting
flow rates and coordinates of the main canal, etc.) and the total lengths of the canals by their
categories shall be shown and written in tables.

On the general layout plan, general information about the project and a map of Turkiye
showing the location of the project within Tirkiye shall be included.

General layout plans prepared by photocopying official maps or digitizing them with
a scanner shall not be accepted by the Administration.

The completed 1/25000 scaled general layout plan shall be submitted to the
Administration for approval.

7.4 Application Stage of the Application Projects

For the construction of the irrigation and drainage canals whose alignments have been
determined, the stripped map width required shall be applied along the canal alignment. The
topographic plans of all hydraulic structures whose locations and categories were determined
on the maps in the previous stages shall be taken at the required scale and quality. The
necessary ground surveys, classes, and slopes for construction and project planning will be
determined on-site, based on application-based maps and plan elevations of the land. Using
the site and soil data obtained as a result of the application-based works in accordance with
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the regulation on the preparation of large-scale maps and the examinations carried out on site,
all necessary projects and detailed designs shall be prepared at this stage in accordance with
the relevant criteria of the irrigation and drainage canals and all necessary facilities.

7.4.1 Preparation of the application based plan and projects of the
conveyance, main, secondary and tertiary level irrigation canal or
pipeline and the main, secondary and tertiary level drainage canals, and
of the projects of all hydraulic structures on the canals:

Based on the pre-application projects produced in the previous stages, the Engineer
shall prepare a work schedule in order of priority and, by preparing the specifications for map
acquisition and application of the canals or lines for which he will prepare the application
based projects, shall reach agreement with the Administration.

The Engineer shall provide the person in charge of application and map acquisition
with the pre-application plan-profile projects related to the alignments of the canals and/or
lines. In order to ensure correct application, the Engineer shall take all necessary measures to
provide the technical characteristics of the canals and to ensure the timely and on-site
acquisition of the measurements, data and documents that will be required for project
production.

The applied canal alignments shall be marked in such a way that, in both the stripped
map acquisition and the direct application, after the approval of the application based projects,
they will be easy to find and will not be lost, and will not require any additional work in the
on-site geological and other surveys to be carried out thereafter.

The completed projects shall be submitted to the Administration in digital form, in a
commonly accepted format that will enable the Administration to carry out the necessary
work and changes.

Preparation of the Hydraulic Structure Designs:

For the hydraulic structures, the Engineer shall carry out, in sufficient numbers, the
geological surveys and drillings required for soil investigations and excavation classifications
and shall take samples. The samples shall be delivered to the laboratory of the Administration,
and the hydraulic structures shall be designed in accordance with the results to be obtained
from the Administration. For hydraulic structures that do not have special features and are
similar to each other, if deemed appropriate by the Administration, the projects may be
prepared by arranging standard designs and characteristic tables. The standard designs shall
be compatible with the data and values obtained from the application, topographic plan and
soil investigations.

The Engineer shall submit the application based plan-profile projects he prepares to
the Administration in parts for approval. Following the approval of the Administration, the
application designs of the hydraulic structures on each section of the project shall be prepared
on the application based topographic plans in accordance with the hydraulic structure design
criteria and submitted to the Administration for approval.

7.4.2 Review and approval by the Administration of the application based plan
and profile projects of the conveyance, main, secondary and tertiary level
irrigation canals or pipelines and the main, secondary and tertiary level
drainage canals, and of the projects of all hydraulic structures on the
canals:

According to the work schedule prepared by the Engineer, the application based plan-
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profiles of the irrigation and drainage canals shall be submitted to the Administration for
approval in parts. The plan-profile projects submitted to the Administration shall be reviewed
by the Administration within thirty days. By the end of this period, the Administration shall
notify the Engineer by letter of the issues it requests to be completed or rearranged and shall
return the projects.

If no opinion is stated by the Administration within this period, the projects shall be deemed
approved.

The Engineer shall submit the plan-profile drawing sheets prepared for the canals to
the Administration in parts.

The projects of the hydraulic structures for each section of the canal whose plan and
profile have been approved by the Administration shall also be prepared and submitted to the
Administration for approval, associated with the relevant section of the canal by code number
or name. The hydraulic structure projects submitted to the Administration shall be reviewed
by the Administration within thirty days. By the end of this period, the Administration shall
notify the Engineer by letter of the issues it requests to be completed or rearranged and shall
return the projects. If no opinion is stated by the Administration within this period, the
projects shall be deemed approved.

7.5  Application, On-Site Review, and Preparation of Bills of Quantities of the
Approved Construction Project Alignments and Hydraulic Structures

At this stage, with the approved projects and approved detailed designs of the
irrigation and drainage canals, hydraulic structures, and all kinds of facilities produced and
approved in previous stages at hand, the construction sites shall be visited and examined on
site in terms of applicability. All details related to the projects that may be needed during the
construction phase shall be completed. For determining construction costs, all necessary cost
estimates, bills of quantities and calculations shall be completed by using existing unit prices;
for prices that do not exist but will be needed for the realization of the construction,
descriptions and standards shall be given and they shall be established by conducting market
price and analysis studies.

The project alignment and hydraulic structure packages approved by the
Administration in sections shall be examined on site before construction starts by a committee
to be formed of technical staff assigned by the Engineer and technical staff assigned by the
Administration, and whether additional field and soil investigations that may be required
regarding potential problems to be encountered during the construction of the canals are
necessary shall be reviewed and finalized with a record. The additional and revision design
works identified shall be completed by the Engineer.

In order to make sound determinations, these examinations shall be carried out in
sections and following the approval of the projects.

If, as a result of the on-site examinations conducted by the committee, it is determined
that the approved projects can be constructed without requiring additional field and soil
investigations, the soil classes shall be determined by the classification committee to be
formed by the Administration. For a sound classification, sample pits in the sizes and
locations requested by the committee shall be excavated by the Engineer.

In accordance with the determined classifications, for each four-kilometer canal
drawing sheet, including all hydraulic structures and facilities on the drawing, the bills of
quantities and cost estimates shall be prepared by the Engineer and submitted to the
Administration for approval without delay.

For each approved hydraulic structure and facility, the bills of quantities shall be
prepared by the Engineer based on the dimensions on the approved designs (in accordance
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with the material and work descriptions shown in the cross sections and detailed designs), on-
site geological surveys and classifications, excavation, fill, and the transportation distances
of the materials to be used. The names of the pit locations where the material will be supplied
and the transportation distances shall also be clearly shown in the calculations. Transportation
distance records for all kinds of materials shall be prepared by the Engineer and approved by
the relevant Regional Directorate.

These calculations shall be submitted to the Administration electronically, in the
format requested by the Administration, unencrypted and unlocked, with the drawing sheet
numbers and codes clearly indicated so that future updates and revisions can be made as
needed.

The projects and investigations related to the locations and capacities of the material
pits that will ensure the supply of the materials required for the work in the foreseen quality
and quantities, and to the transportation distances, shall also be completed by the Engineer at
this stage.

a) Operation, maintenance, and road surveys and designs required in the irrigation area

b) The studies of irrigation water, concrete aggregate, stabilize material, and stone
quarries and the determination of quarry capacities, and the material numbers of the
quarries shall be provided by the Engineer. The necessary samples shall be taken from
the quarries in sufficient quantity and quality and had them examined in the
Laboratories of the DSI Technical Research and Quality Control Department, by the
Engineer.

¢) The Engineer shall submit to DSI the reports received from the DSI Technical
Research and Quality Control Department Laboratories.

d) The material pit locations pre-approved by DSI shall be shown on the 1/25000 scale
map. The capacities and technical information of the pit locations, the locations of the
material processing plants to be established, the locations of the concrete batching
plants, service roads and existing roads, and the distances to the places of manufacture
where the materials will be used shall be entered on the map by the Engineer.
Topographic plans of the material locations shall be taken by the Engineer at the scale
requested.

Using the bills of quantities belonging to the four-kilometer project sheets that have
been approved by the Administration, the Engineer shall, upon the request of the
Administration, calculate in detail, separately for each, the bills of quantities for the parts
specified below or for the sections to be determined and notified by the Administration during
the construction phase of the project, and shall compile files.

a) Main canal

b) Secondary and tertiary belonging to the main canal and the deep and surface
drainage network belonging to them, main discharge canals and drainage canals,
tributary rehabilitation

¢) Tunnel, diversion weir, syphon, galleries, and large hydraulic structures

d) Diversion canal

e) Gate bills of quantities in upstream- and downstream-controlled canals

f) Buildings and electro-mechanical equipment of pumping stations

g) Standardized hydraulic structures

h) Power Transmission Lines

i) Operation and maintenance facilities

7.6 Preparation of the Green Files, Construction Project Report, Credit Application
Report, and Submission of the Original Drawing Sheets and Calculations for the
Project to the Administration:

7.6.1 Green File
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Using the construction drawings that have been approved by the Administration in
stages, the transportation and classification records, and the bills of quantities and cost
estimates, the Engineer shall prepare the Green File for the work, which brings together
various elements such as the general characteristics of the project, memorandum, machine
and equipment requirements, the total bill of quantities and cost estimate for the work, the list
of vehicles for construction, the special technical specification for construction, and
summaries of cost estimates.

For the main canal, secondary, tertiary, drainage canals, hydraulic structures, etc., the
bills of quantities prepared shall be prepared and combined in a detailed and comprehensible
manner and consolidated to derive the item quantities that will form the basis for the summary
of estimates.

For each item given in the summary of estimates, a bill of quantities schedule showing where
the quantity comes from shall be prepared and placed in the Green File.

In order for each section to be able to be tendered separately for construction as
determined by the Administration, the Engineer shall prepare Green Files in DSI format
separately for each. The Green Files shall include:

a) Memorandum table
b) Characteristics table
c) Final design project report
d) Special technical specification
e) List of machinery and vehicles
f) Summary of cost estimates
g) General layout plan (1/25000 scale)
h) For pumping stations: cost estimate, bill of quantities, unit price descriptions and
specifications (separately for each pumping station)
i) Classification and transportation report
J) Transportation analyses
7.6.2 Final Project Report:

When the Engineer completes the work, he shall deliver to DSI six copies of the
project report prepared in accordance with the project report form. Together with the report,
the bills of quantities prepared for the main canal, secondary, tertiary, drainage canals,
hydraulic structures, etc., prepared in a detailed and comprehensible manner and
consolidated, shall be submitted to the Administration.

7.6.3 Credit Application Report:

For the purpose of securing external financing for the construction of the projects, the
Engineer shall prepare, in Turkish and English, the “Irrigation Project Credit Application
Report,” in accordance with the methods and standards of the World Bank and other
international institutions and organizations, and, at the same time, in a manner that will be in
the nature of a revision of all sections in the existing planning report, including the
environmental impact assessment section, introducing the irrigation project, explaining the
technical and economic studies carried out, and determining the cost estimate of the project
and the external and domestic funding requirements.

If revisions are required on the Credit Application Report, the revisions requested by
the Administration shall be made by the Engineer, and the report shall be printed and bound
in English and Turkish and delivered to the Administration.

7.6.4 Original Drawing Sheets:

a) 1/5000 scale irrigation and drainage network plan
b) 1/25000 and 1/200000 scale general layout plans of the network
c) Layout plans of roads and material pits(1/25000 scale)
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d) Main canal plans and profiles (1/5000, 1/100 scale); at locations with special
features, 1/100 scale cross sections

e) Secondary canal and tertiary canal plans and profiles (1/5000, 1/100 scale); at
locations with special features, 1/100 scale cross sections

f) Main and secondary discharge and drainage canal plans and profiles (1/5000, 1/1000
scale); plans and profiles of tributary rehabilitation (1/5000, 1/100 or 1/2000, 1/100
scale); at locations with special features, 1/100 scale cross sections

g) Service road projects

h) Tertiary intake structure tables (including direct intake structures from the main canal)

1) Characteristic table of discharge and drainage canals, typical sections of tertiary
drainage

J) Concrete coating formwork plans

k) All hydraulic structures on the canals

[) Gallery, diversion weir, tunnel, syphon, aqueduct, etc.

m) All pumping stations on the irrigation network (to be designed separately with the
preliminary report based on topographic plan and all kinds of soil investigations, and
with architectural, structural reinforced-concrete, electro-mechanical designs and
calculations)

The comparative alternatives of the alignment studies of the main, secondary, tertiary
irrigation and drainage, discharge canals and tributary rehabilitation shall be provided by
the Engineer to the Administration.

The number of copies of the projects and all reports to be printed shall be determined
in agreement with the Administration before delivery of the projects to the
Administration. The Engineer shall also deliver all prepared reports in a format requested
by the Administration, in a manner that allows for updating and editing when necessary,
in an unencrypted and unlocked form that can be used in a computer environment.

In line with the opinions and requests of the Administration regarding the printing and
reproduction of the projects, twenty sets of drawing sheets shall be reproduced by the
Engineer and delivered to the Administration in suitable packaging that will protect them
against external effects.

8 MISCELLANEOUS WORKS

The irrigation and drainage projects prepared by the Engineer and their annexes, such
as the relevant preliminary reports, map application works, geological studies, cost estimates
and bills of quantities, Green File, credit application report, etc. shall be submitted to the
Administration for review and approval according to a schedule and in an orderly manner.

Before each field study, the Engineer shall prepare a summary of the work to be
carried out and submit it in writing to the Administration.

The originals of the projects approved by the Administration and their arranged,
bound approved annexes shall be taken into the Irrigation and Drainage Technical Archive.
Projects not taken into the Irrigation and Drainage Technical Archive and their calculations
cannot be used as documentation.

All triangulation, leveling and traverse works in map acquisition shall comply with
the Regulation on the Preparation of Large-Scale Maps. For the parts where the
Administration requires the topographic plan cross sections and stripped map of the channels
related to the application to be taken, a Special Technical Specification for Application shall
be prepared by the Engineer so that the work is carried out in accordance with the DSI General
Technical Specification for Map Preparation and Application Works and the Regulation on
the Preparation of Large-Scale Maps.

After preparing the Special Technical Specification for Application, the Engineer
shall submit to the Administration for approval the bids collected from mapping firms
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experienced in the execution of application works.

Before carrying out application in the field, leveling benchmarks shall be established
at least once every 5 km or at necessary locations.

The elevation computations of the leveling benchmarks shall be carried out in
accordance with the DSI General Technical Specification for Map Preparation and
Application Works.

Sketch maps of the leveling benchmarks shall be prepared in five copies and delivered
to the Administration.

Leveling measurements, calculations and sketch maps shall be checked and approved
by the Regional Directorate and then delivered to the Administration.

The node numbers shall be benchmarked from at least three fixed points and their
sketch map shall be drawn in the application notebook.

In the preparation of the project, particularly regarding field studies, the Engineer shall

remain in constant contact with the relevant Regional Directorate of the Administration, and
the application notebooks and their results shall be submitted for the approval of the Region.
Application costs not approved by the Region shall not be paid by the Administration.
All projects to be prepared by the Engineer shall comply with the Administration and its
norms. For the project originals, the best quality tracing paper available on the market shall
be used, and after the drawing sheet border is taped, they shall be delivered to the
Administration.

The Engineer shall submit the application notebooks to the Administration, together
with the cross sections taken in the field, attached.

The cost of application works carried out without the knowledge of the Administration

shall not be paid.

The Engineer or the relevant mapping firm shall not request price differences or similar
additional payments on the grounds of delays in project approval.

When submitting their bids, mapping companies shall be deemed to have taken into
account the matters specified in the above three points.

The mapping and application works shall be carried out in accordance with the
Regulation on the Preparation of Large-Scale Maps and the DSI General Technical
Specification for Map Preparation and Application Works, which entered into force with the
DSI General Directorate’s Approval dated 3.7.1992. At the end of the work, all documents
related to the application works shall be delivered to the Administration in hardcover and, in
digital form, recorded onto a CD, unencrypted and unlocked.

The project shall be prepared in digital form on a computer.

For excavations, the necessary geological investigations shall be carried out in the
field by the Engineer, and problematic areas such as landslide-prone and gypsiferous zones
shall be identified and reported. In the relevant report, the applicable cross sections proposed
for crossing problematic areas, and the cost estimates and costs, shall be clearly and explicitly
shown. If the Engineer does not see any problematic areas on the project alignments of the
main canal and high-flow rate secondary canals, this result shall be notified to the
Administration by a report. Due to negligence in the Engineer’s geological investigations, the
Engineer shall be responsible for the damages that the Administration may incur at the
application stage, and the Administration’s right to compensation shall be reserved.

For the classifications to be made soundly, the Engineer shall fulfill the following
requirements before the classification committee goes on site for examinations.

Unless a special provision is stated on the following issues in the special specification;

Where the foundation ground of the main canal alignment is covered with colluvium,
soil material, etc., at least one test pit shall be opened at intervals not exceeding 1000 m, and
at least one shall be opened at each geological formation change, or a hand auger shall be
used. A scaled log of the test pits and hand auger data shall be prepared, and draft preliminary
classifications shall be prepared based on the data obtained.
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Where the main canal alignment will pass over rock and the rock is exposed to the
surface, at least one identification shall be made every 500 m and at each unit change, and
the rock type and properties shall be determined and draft preliminary classifications shall be
prepared.

The locations where test pits and hand auger soundings are made shall be shown on
the 1/25000 map along the main canal alignment, and their kilometrage shall be written.
Along the main canal alignment, at least once every 1000 m, a test pit or hand auger shall be
used and cross sections shall be taken from the relevant kilometrage of prepared classification
pit, and cubage and bill of quantities calculations shall be made.

The data and calculations obtained shall be compiled in a report and kept ready within
the calculation file together with the cross sections.

If the canal alignment passes through soluble rocks such as gypsum and anhydrite,
investigations or core drilling shall be carried out at intervals of every 100 m, the
characteristics of the formation shall be determined, and solutions shall be developed. In
expansive clays and other soils exhibiting swelling behavior, laboratory tests shall be carried
out on samples to be taken using a test pit or hand auger at intervals of every 100 m. Design
studies shall be carried out in accordance with the swelling characteristics of the soil. In the
proposed solutions, the additional materials to be used, costs, bills of quantities and cost
estimates shall also be taken into consideration.

9 PROJECT DURATION

The project shall be carried out in stages, and the preparation periods of these stages
shall be as given below.

PROJECT DURATION

For Stage A: ( ) days
For Stage B: () days
For Stage C: () days
For Stage D: ( ) days
For Stage E: () days

Note: The duration of Stage (A) begins with the site handover or the delivery of the
documents and data to be provided by the Administration. It ends with the completion of the
works specified in the specification for this stage and their submission to the Administration.
The durations of the other stages begin with the approval of the stages by the Administration
and their notification to the Engineer, and end with the submission of the works prepared in
a manner eligible for approval by the Administration. The time to be spent for review at the
Administration is not included in the durations.

The Administration may, upon a decision to be reached together with the Engineer,
combine the stages specified above.

10 PAYMENT METHOD AND RATES

Following the approval of each stage, payments shall be made to the Engineer at the
rates specified below.

For Stage A: 15% of the contract price
For Stage B: 25% of the contract price
For Stage C: 30% of the contract price
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For Stage D: 10% of the contract price
For Stage E: 20% of the contract price shall be paid. Stage (E) shall be left to the final
account based on the final bill of quantities.
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11  DELAY PENALTIES

If the Engineer fails to perform the works undertaken within the deadline periods
specified in the contract or specification, a penalty shall be imposed for delay for each day of
delay at a rate of 0.06% (six per ten thousand) of the contract price for the relevant stage. At
the end of the work, the sum of the deadline periods of each stage and the sum of the days
actually used shall be compared. If any delay exists, the penalty at the above rate shall be
imposed per day. If any penalty has deducted in interim payments over-deducted shall be
refunded. Any penalty under-deducted shall be calculated and deducted in the final account.

12 ACCEPTANCE PROCEDURES

If any construction work is included under the contract, the final acceptance of the
project shall be made together with the final acceptance of the construction work.

If no construction work is included under the contract, the project shall be deemed
to have been finally accepted upon the delivery of all stages to the Administration in
full, the approval of all stages by the Administration, and the receipt of the original
project drawings by the Administration. This situation shall be notified to the Engineer
by an official letter from the Administration.

Following the Administration’s letter, the final account of the project shall be prepared
jointly by the Administration and the Engineer and submitted for approval. A final payment
claim report shall be issued, and together with the price of Stage E, the remaining of the final
account shall be paid to the Engineer or deducted.

If the Engineer has no debt to the Administration, the performance bond shall be
returned and the Engineer’s contractual relations shall be concluded.
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