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GENERAL TECHNICAL SPECIFICATIONS FOR SOIL CLASSIFICATION

GENERAL TECHNICAL SPECIFICATIONS FOR SOIL CLASSIFICATION
A. PURPOSE, SCOPE

ARTICLE 1—To establish the procedures and principles for soil survey and mapping studies
in order to provide the infrastructure for on-farm development services to be carried out within the
framework of Law No. 6200 on the Organization and Duties of the General Directorate of State Hydraulic
Works and its Implementing Regulation, and to guide land consolidation projects to be carried out in the
study area.

ARTICLE 2—Saoil classification studies shall be conducted in accordance with the principles
set forth in these technical specifications and the “Technical Guideline for Soil Surveys and Classification
in Land Consolidation Areas.” The studies shall primarily be conducted in accordance with this technical
specification; in cases where matters not covered by this technical specification arise, the provisions of the
Soil Classification Technical Instructions, Laws Nos. 6200, 5488, 3083, and 5403, and the relevant
implementing regulations shall be followed.

B. GENERAL PROVISIONS

ARTICLE 3 - Preliminary office work refers to the work performed prior to fieldwork for soil
classification. Before proceeding to the field, the Contractor shall prepare all base maps, data, and
supporting documents, personnel, tools, and equipment. Following consultation with and approval from the
Supervising Engineers assigned by the General Directorate and the Regional Directorate, a work program
shall be prepared, after which the Contractor may proceed to the field.

B.1. WORK AREA AND SCHEDULE

ARTICLE 4 - The boundary of the work area shall be finalized after being reviewed and approved by the
Consolidation Control Engineer. Subsequently, works shall commence upon the updating of cadastral
records and the clarification of study boundaries (by identifying lands outside zoning plans, village
settlement areas with defined boundaries, forest areas, protected areas, and military zones, as well as
agricultural lands). Office works shall commence upon the procurement of stereo aerial photographs,
satellite imagery, topographic maps at appropriate scales, cadastral maps, rectified current orthophotos,
existing situation maps, and other cartographic materials pertaining to the study area.B.2. PRELIMINARY
OFFICE WORK

ARTICLE 5- The Contractor prepares the base datasets and maps to be used in the field on a
computer in accordance with the institution’s database and data structure.

B.2.1. Work to Be Performed

Using current aerial photographs taken in stereo (overlapped) acquisition and current satellite
imagery, areas that cannot be used for agriculture due to reasons specified in the Technical Instructions —
such as stoniness associated with bedrock, water and wind erosion, slope, flooding, and insufficient soil
depth — shall be processed, and one profile pit shall be opened per 600 hectares to determine the soil

characteristics of these areas.. Soil profile and auger observations/analyses are conducted on the excavated
profiles. These areas are not classified as agricultural land.

Slope classes, land physiographic units, and different colour tones — and where necessary, land
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cover and other photo-interpretation parameters — that shall form the basis for the soil mapping works of

the project site shall be taken into consideration, and temporary boundaries between different soils shall be
delineated by stereo (three-dimensional) image interpretation, with each boundary forming a closed
polygon, and a "Draft Soil Map™ shall be prepared..

If different geological formations or soil parent materials exist on the 1:25,000 scale geological
map of the study area, a "Draft Soil Parent Materials™ map of the study area shall be produced by making
use of these maps.Using the 1:25,000-scale Major Soil Group (MSG) map of the study area, the boundaries
of the major soil groups present in the study area (without considering slope, depth, stoniness, and erosion
stages) are identified to create the study area’s “Major Soil Groups” map.

Subsequently, the study area’s Slope Map, Draft Soil Map, Draft Soil Parent Material Map, and
Major Soil Group Map shall be overlaid to identify the locations where soil series shall be defined—
specifically within polygons representing each distinct physiographic unit and, if applicable, each distinct
slope class within those units, if present, their different soil parent materials, and if present, their different
major soil groups, and the locations where soil series shall be defined and where profile pits shall be dug
for this purpose shall be determined and shall be marked on the Draft Soil Map (Soil Survey Implementation
Plan). As a result of this study, the locations where profile pits shall be dug shall be determined such that
each physiographic unit distinguished on the Draft Soil Map of the study area, along with their different
slope classes (if any), their different soil parent materials (if any), and those corresponding to different
major soil groups (if any), are each represented by a separate representative profile pit. If the study area
consists entirely of flat or nearly flat alluvial lands; in addition to the pit locations determined according to
the method described above to define the soil series, additional profile pit locations shall be determined
along a direction perpendicular to the river flow direction, at points representing each polygon distinguished
on the Draft Soil Map based on differences in color tones or land use intensity. The number of lines to be
determined perpendicular to the river flow direction shall be determined based on the length-to-width ratio
of the plain. The river flow direction shall be considered the “length,” and the sum of the river’s right and
left banks shall be considered the “width.” A number of directions perpendicular to the river flow direction,
equal to this ratio, shall be determined by dividing the length into equal intervals and rounding fractional
numbers up to whole numbers. Additional profile pit locations shall be determined along each of these
directions as described above.

Roads, cut/fill slopes, and areas used for non-agricultural purposes (gas stations, social facilities,
scattered settlements, etc.) within the project area are digitized as a separate layer (road and settlement
layer), and the names of these areas are written on the map.

Forest areas, protected areas, military zones, approved zoning plans, and village settlement
areas (to be obtained from 1:5000-scale STK maps) shall be digitized.

Sampling locations are determined to identify the physical and chemical properties of the
created polygons and to define soil boundaries. (The distance between two sampling points shall be a
maximum of 350 meters in irrigated agricultural areas and 500 meters in dryland agricultural areas.)
(Sampling layer)

The specifications for the T-templates to be used in the project are provided in the attachment
(Technical Guidelines for Soil Survey and Classification in Land Consolidation Areas, Annex 11).

The specifications for the series legend to be used in the project are provided in the attachment
(Technical Guidelines for Soil Survey and Classification in Land Consolidation Areas, Annex 1).

The Geographic Information Systems (GIS) Standards Used in Soil Classification (Technical
Guidelines for Soil Survey and Classification in Land Consolidation Areas, Annex 12) shall be provided.
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B.2.2. Office Work Review:

Control engineers shall conduct on-site verification to verify the general soil characteristics,
land use patterns, and the suitability of the Draft Soil Map to the terrain; they make corrections, additions,
or deletions to the physiographic descriptions and the Draft Soil Map where deemed necessary.
Subsequently, they conduct a final on-site verification of the locations of the profile pit points marked on
the Draft Soil Map for the purpose of identifying and sampling soil series within the study area
(Implementation Plan); if the marked locations are not suitable given the current land use or if the terrain
has been altered in a way that no longer possesses the necessary characteristics (if its natural state has been
disrupted), the team determines alternative profile pit locations at its own discretion and may increase or
decrease the number of profile pits as needed.

B.2.3. Field Survey Team

ARTICLE 6 — The Contractor shall have soil classification studies conducted by graduates of

the soil science department who have at least 3 years of professional experience and hold a certificate issued
by the Chamber of Agricultural Engineers, or by Agricultural Engineers who have served in the public
sector and provided supervision services in soil survey projects covering at least 100,000 hectares.
Engineers working in the field shall be registered with the Social Security Institution (SGK) under the
company or be Agricultural Engineers holding a valid registration certificate authorizing them to provide
independent consulting and engineering services, or a valid office registration certificate. The engineers
conducting the work shall be Agricultural Engineers specializing in soil surveys.

Additionally, Soil Survey Contractors must have one assistant engineer on-site for soil classification work
in each project. The assistant engineer will co-sign the soil survey maps.

B.3. FIELD OPERATIONS

The responsible Soil Survey Engineer will meet with the village heads of the villages located
within the project area to gather information about the village lands to assist with the soil survey, and the
information form included in Appendix 19 shall be approved. The field operations shall be conducted in
two phases.

B.3.1. Profiles

ARTICLE 7—1In the first fieldwork phase: Profile pits shall be excavated, examined, and

sampled with the participation of all Soil Surveyors responsible for the survey and mapping of the project
area, under the supervision of Control Engineers assigned by the General Directorate and the Regional
Directorate. If deemed necessary, samples will also be taken by the administration and analyzed for
verification purposes at laboratories designated by the institution.

Profile pits are excavated, defined, and recorded across the entire project area (excluding areas
outside the study scope) at intervals representing different soil series and soil mapping unit boundaries, and
at least one profile pit is excavated in areas of at least 600 hectares to a maximum depth of 2 m (or down

to bedrock if bedrock is high), and these descriptions, along with the profile’s coordinates, surroundings,

and physiographic characteristics, are recorded on Profile Description Cards (Technical Instructions for
Soil Survey and Classification in Land Consolidation Areas, Annex 13). The profile pit is excavated so that

the face to be examined for horizons is not in shadow—that is, it receives direct sunlight. After the profile

pit is excavated, one edge of the pit that receives direct sunlight is prepared by removing all artificial
features to clearly identify the natural structure and variations, distinguish horizons and inter-horizon
boundaries, and ensure high-quality photographs can be taken.
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Profile mapping procedures, particularly color readings, should not be conducted during the
very early or late hours of the day. When photographing the profile, tools such as shovels, spades, or augers
must not be placed on it; instead, a 10 cm graduated soil profile scale shall be used, and this scale shall have
thick lines and large numbers so that it can be clearly read in the photographs. To determine the upper and
lower depth limits of the horizons in the photograph, a reference line starting at the top (zero) is placed on
the profile before taking the photo so that positioned on the left side of the frame for reference. Additionally,
the different genetic layers (horizons) identified along the profile are separated by driving in a stake or a
colored metal nail of appropriate size, and the profile number shall be placed on the soil surface so that it
is visible in the photograph.

The entire profile, its surroundings, and each horizon are photographed separately using a high-
resolution color camera. The profile photograph shall be clear and extend from the soil surface to the parent

material. From the photographs taken, at least one full-profile photo and two photos of the profile’s

surroundings shall be printed on high-quality A4-sized photo paper for each profile and attached to the
morphology report submitted for approval. (Photos for each profile shall be stored in folders bearing the
same name as the profile number and submitted upon project delivery.) After the soil horizons have been
examined, identified, and photographed, disturbed (and, if deemed necessary, undisturbed) soil samples are
collected from each identified horizon, starting from the lowest horizon and proceeding upward in sequence.

The samples are placed in sample bags and labeled with identical “inside bag” and “outside bag”

information. The amount of disturbed soil sample collected shall be at least 2 kg; this amount shall be
increased depending on the stone content in stony soils and the moisture content in wet samples.

If the profile being described is formed on a different parent material within the study area that
falls within the “soil series” definition, or if it is significantly different from soil series formed on similar

parent materials and has no other equivalent based on its pedogenetic structure, a temporary “series name”
is assigned. When assigning series names, care shall be taken to use “locally common place names, such as

settlement names, river names, mountain or hill names, or topographical features” that are closest to the
site of the profile.

B.3.2. Sampling Boreholes

ARTICLE 8—In the second field survey, samples shall be taken at intervals of no more than

350 metres in irrigated agricultural areas and no more than 500 metres in rainfed agricultural areas for the
purpose of finalizing Soil Profile boundaries and determining soil phase boundaries. In cases deemed
necessary, one control auger shall be opened every 250 metres from which no samples shall be taken. In
addition, where the lands are highly fragmented or have different land use types, samples taken from similar
polygons may be matched with those polygons. The authority in this matter shall rest with the Soil Survey
Control Engineer. Photographs of all four sides of the location where the sampled augers are opened shall
be taken (photographs belonging to each auger shall be stored in folders bearing the same name as the auger
number and shall be submitted at project delivery); detailed information related to the auger shall be
recorded on the auger description card (description sheet), and its coordinates shall be determined. In the
field, samples shall be taken from the depth intervals of 0-20, 21-50, 51-90, 91-120, and 120+ cm according
to the soil profile; hand-estimated texture shall be determined, colour reading shall be performed, samples
shall be labelled, and shall be sent to the laboratory together with the soil sample submission list (Land
Consolidation Areas Soil Survey and Classification Technical Instructions Annex-9) for analysis. If the soil
depth of the sample is 35 cm, the number of samples to be taken shall be two in total, comprising one from
0-20 cm and one from 20-35 cm.

During the second field survey, if a soil structure exhibiting differences significant enough to
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constitute a new series—beyond the previously defined series—is encountered at any location within the

study area, an additional profile pit shall be excavated for these areas, and all procedures specified in the
first field surveys must also be applied to this profile pit.

B.3.3. GPS Data Logger

ARTICLE 9—Each field survey team must provide and maintain at least one tracking device

(data logger). The survey team must carry this device with them throughout the work and upload the data
to a computer at the end of each work session. Care shall be taken to ensure there are no gaps in the data
from this device.

B.3.4. Terrain Slope

ARTICLE 10—The soil surveyor verifies and finalizes the slopes identified in the office by

comparing them with slope measurements taken by using a clinometer in the field or digital elevation model
(DEM) data prepared in a digital format, in accordance with the standards specified in the Technical Manual.

B.3.5. Soil Depths

ARTICLE 11- The soil surveyor shall determine and record soil depths in the field down to
the underlying parent material in accordance with the standards specified in the Technical Manual.

B.3.6. Soil Color

ARTICLE 12—The soil surveyor verifies in the field the polygons created based on soil color

variations using orthophoto images during office work. The soil surveyor records the results by reading the
Color Chart. At the time of soil sampling, the soil surveyor determines the soil color in each identified

horizon—both wet and dry—using the Munsell soil color chart.
B.3.7. Polygon (Soil Mapping Unit Boundary)

ARTICLE 13—While working in the field, the soil surveyor shall delineate soil mapping unit
boundaries (phases) based on stoniness, drainage, flooding, slope, depth, and other characteristics.

B.3.8. Field Markings

ARTICLE 14—When conducting land classification, the land survey team shall distinguish

even the smallest areas affecting soil management within the classified land by symbolizing them. The
largest area to be disregarded is 3 decares. No areas shall remain undefined as polygons. Additionally, any
changes observed in the field shall be converted into polygons and defined. For example: mounds,
agricultural storage facilities, various structures, etc.

B.3.9. Land Inspection

ARTICLE 15—Control Engineers assigned by the General Directorate and the Regional

Directorate will participate, together with the soil surveyor, in the work of excavating predefined profile pit
locations by the Soil Survey Implementation Plan and defining them based on genetic horizons. Following
the profile definitions, they will also supervise field investigations involving both sampled and unsampled
borehole examinations as necessary to finalize the boundaries of physiographic units and the created
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polygons, and to determine the soil series/phase or variant (if any) to which they belong. If deficiencies are
identified during these inspections, they will request that the deficiencies be rectified and report the situation
to the administration.

B.4. OFFICE WORK FOLLOWING FIELD WORK

B.4.1. Soil Analysis Laboratory

ARTICLE 16—Soil samples collected during fieldwork shall be analyzed by a laboratory

officially authorized by the Ministry of Agriculture and Forestry under Scope 1, Scope 2, and Scope 5
Analysis Scopes, and which also holds the TS EN ISO/IEC 17025 Certificate of Competence for Testing
and Calibration Laboratories issued by the Turkish Accreditation Agency (TURKAK) (accredited for

atleast one of the analyses listed in Article 17 or Article 18) or a “Laboratory Approval for Testing Services”

certificate issued by TSE. Laboratories unable to perform certain analyses in-house may have their samples
analyzed at private sector laboratories or laboratories of public institutions and organizations. However,
these laboratories must also be authorized by the Ministry for the analysis scopes listed above and must
hold the TS EN ISO/IEC 17025 Accreditation Certificate for the Competence of Testing and Calibration
Laboratories issued by TURKAK (accredited for at least one of the analyses listed in Article 17 or Article

18) or a “Laboratory Approval for Testing Services” certificate issued by TSE. However, for laboratories

that enter into a subcontracting agreement solely for clay-type analyses, it is not necessary for the
subcontractor laboratory to meet the above conditions. It is sufficient for the laboratory to hold a license
issued by Turkish Atomic Energy Authority. Laboratories that have their analyses conducted at another
laboratory must enter into a subcontracting agreement with that laboratory and submit the analysis results
to the relevant laboratory for approval as part of their file. The analyzed soil samples shall be retained by
the relevant laboratory until the Land Consolidation Project is registered.

Based on the data obtained from the field and the laboratory results, the AKK (Land Use
Capability Classes) and Index Formulas are determined. Boron is added to the AKK formula. (According

to the “Technical Guidelines for Soil Survey and Grading in Land Consolidation Areas”) The AKK
database must contain all data found in the Index database.

B.4.2. Analyses to Be Conducted on Soil Samples Taken from Boreholes

ARTICLE 17—The following analyses shall be conducted on samples taken from boreholes

drilled in the field. Water Saturation (Saturation): Water saturation is determined by adding water to the
soil sample until it is saturated with pure water, and the result is expressed as a percentage.

pH Measurement in Water-Saturated Soil: The pH is determined by measuring it with a pH
meter in water-saturated soil.

Total soluble salts (EC): In water-saturated soil, total salt is calculated by measuring the soil’s
electrical conductivity (EC) using a conductivity meter, and the result is given as a percentage.

Lime (Free Carbonate) Analysis: Determined using a Scheibler calcimeter, with results
expressed as a percentage.

Soil Texture Analysis: The proportions of sand, silt, and clay in the soil are determined using
the Bouyoucos Hydrometer, and the soil’s texture class is determined using the texture triangle. If the lime
content in the soil is above 10%, the texture is determined based on the workability value, and no texture
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analysis is performed. Texture analyses for soil series containing gypsum shall be conducted after the
“gypsum washing” process.

Alkalinity Analysis: To be performed using the following method:

« Calcium + Magnesium (Ca + Mg) Analysis: Water-soluble Ca + Mg is determined by titrating the soil
extract with Versenate (EDTA) or by reading the result on an Atomic Absorption or ICP instrument, and
the result is reported in ppm (the analysis shall be performed if pH = 8.20 and/or salt content is above
0.08%).

* Sodium Analysis: Water-soluble Na is determined by measuring the soil extract using Atomic
Absorption, Flame Photometry, or ICP instruments. The result is reported in ppm (analysis shall be
performed if pH > 8.20 and/or salt content > 0.08%).

* Sodium Absorption Ratio (SAR): The Sodium Absorption Ratio is calculated from the Ca, Mg, and Na
values. The result is given in %.

* Exchangeable Sodium Percentage (ESP): The exchangeable sodium percentage is calculated from the
SAR value. The result is given in %. (Analysis shall be performed if pH > 8.20 and/or salt content >
0.08%).

* Soluble Boron (ppm): Determined by the Karmen Method or ICP, and the result is given in ppm.

B.4.3. Analyses to be Conducted on Soils Sampled from Profiles

ARTICLE 18—1In addition to the analyses specified in Article 17, the following analyses shall
be conducted on samples taken from profiles opened in the field:

* Organic and inorganic carbon (C) (calculated via the Walkley-Black method and lime analysis)
* Field capacity, wilting point, permeability (hydraulic conductivity) in the disturbed sample

* Bulk density (in the disturbed sample using the tamping-tapping method)

* Active lime

* Cation Exchange Capacity (CEC)

* Exchangeable Cations (Cations: Na*, K*, Ca**, Mg**) and Anions (Anions: CO3*-, HCOs, CI-, SO4*)
* Analysis of extractable Al (Aluminum) when pH is below 7,

* Total N (calculated as a percentage of organic matter)

* Available phosphorus and potassium (in ppm)

* Soluble Fe is given as a percentage.
B.4.4 Digital Map Database

ARTICLE 19—All data created at the end of the project shall be delivered in a format
compatible with the institution’s soil database structure. The agency may update the data structure; in such
cases, the agency’s requirements shall be taken into account. Soil Series, AKK, and Soil Index class maps,
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along with maps of each layer constituting these classifications (depth, salinity, slope, texture, boron, etc.),
shall be created in a digital format and submitted to the administration. Work conducted in the digital
environment shall be carried out according to the following format:

* The x, y, z coordinates of every sample, borehole, and profile location to be taken in the field
shall be determined

* All data related to profiles and boreholes (images, explanatory tables) shall be maintained in

a manner that allows them to be defined in a computer environment. The provisional names of each series,
phase, or variant identified in the field shall be linked to the attributes of each profile and borehole that
defines them, as well as the laboratory results, and shall be trackable on the same form, allowing for cross-
referencing.

* Profile and borehole log data shall be automatically linked to laboratory and field data; checks

for sample boreholes shall be automatically recorded on log cards, reported, and any changes made shall
be automatically updated.

* Data covering areas such as roads, riverbeds, and water surfaces shall be drawn as polygons
to enable area calculations, and their attributes shall be defined.

* Point data and data collected at every depth shall be linked in a digital environment, and
analyses at all depths shall be queryable and reportable.

* Geostatistical interpolation based on formulas and AKK values shall be possible between

boreholes in a digital environment; these shall be compared on-screen with field records, and they shall be
easily linked to one another.

* Land use types such as roads, streams, and marshes shall be indicated in the map legend.
* Maps shall be consistent with the reports.

* Map outputs must also be provided digitally in image formats such as PDF, JPG, and BMP.

Appendices and reports shall be created in a digital environment and prepared for output in the
desired format.

* At the end of the project, reports shall be prepared and delivered in *.doc format, tables in
* xlsx format, and the database in *.mdb format.

B.4.5. Final Inspection

ARTICLE 20—After being created in digital format, the appendices and reports shall be

submitted simultaneously to the Control Engineers assigned by the General Directorate and
the Regional Directorate, and the final field inspection shall be conducted jointly by the
inspectors assigned by the General Directorate and the Regional Directorate.



GENERAL TECHNICAL SPECIFICATIONS FOR SOIL CLASSIFICATION

B.5. APPROVAL
B.5.1. Reports and Maps

In the project finalized upon approval, the soil profile index map in AO size, along with all
project data (et U d_pol.shp, yol yerlesim.shp, orman_ve mera.shp, settlement_names.shp,

cadastral_parcels_and_numbers.shp, program_vt.xlIsx, soil_vt.xslx, Microsoft Access database, GIS files
containing compliance data, and orthophoto images, maps, and legends (sheet key), along with data logger
records, shall be recorded onto a DVD and submitted to the administration via official correspondence in 4
sets of black-and-white and 2 sets of color copies, covering the entire project area on a single sheet (If the
project area is very large, it may be presented in two sheets. No title block shall be included).

B.5.2. Project Scale

Soil survey maps based on geographic information system (GIS) techniques are prepared in
accordance with the Contract (at a scale of 1/10,000 or 1/5,000).

B.5.3. Mapping Format

On the maps, the following elements shall be present and legible in a size appropriate to the
map’s scale: title, legend, the Ministry and DSi General Directorate logos, north arrow, graphic and
numerical scale, grid, road and settlement areas, and the approval section for A0-sized printed maps, along
with the map’s projection and edge coordinates. On maps, cadastral parcels and numbers shall be displayed

in semi-transparent black (50%-70%), the index formula shall be shown in purple, and index points shall
be colored as shown in the table below.

Index Score Colors
0-10 Pointsettia Red
11-20 Medium Coral Light
21-30 Rosa Quartz
31-40 Apatite Blue
41-50 Beryl Green
51-60 Chrysprase
61-70 Macaw Green
71-80 Tarragon Green
81-90 Spruce Green
91-100 Fir Green
SYMBOLS
Layer Name Symbol Size Color
profiles square3 12 olivenite
green
sample_augers circle3 8 green
control_augers circle2 8 Z?da“te
ue
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SOIL BOUNDARIES

Polygon Name Symbol \(/)Vl:éltiﬁe 83;[:::]6
ndx_pol hollow 2 tuscan red
akk_pol hollow 2 tuscan red
ROAD AND SETTLEMENT (etc.)
Polygon Name road_settlement
Symbol Size Color
River Stream Lake hollow 0.4 fill color lapis lazuli
Dam (etc.)
Outline Color ultra blue
Settlement Areas 10% Simple Hatch
ﬁglr&(;ﬁgsral 10% Simple Hatch
gtl:ng?:];es (ae rt]g) 10% Simple Hatch
Roads Radiation Overlay
Areas Outside 100 Year Flood Overlay
Survey Boundary
TEXT CHARACTERS
Layer Name Size Color
profiles 8 Black
sample_augers 5 Dark Amethyst
control_augers 6 Fire Red
road_settlement 8 Black

Notes

IN THE SOIL CLASSIFICATION REPORT AND MAP SHEETS SUBMITTED BY THE
CONTRACTOR FOR APPROVAL;

1- The Soil Classification Report prepared by the soil surveyor (Technical Guidelines for Soil
Survey and Classification in Land Consolidation Areas, Annex 8),

2- Borehole Description Card (for each sampled borehole) (Technical

Survey and Classification in Land Consolidation Areas, Annex 5),

Guidelines for

Soil
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3- Approved Soil Analysis Reports,

4- AKK Map (1:10,000), (Technical Guidelines for Soil Survey and Classification in Land Consolidation
Areas, Annex 6),

5- Storie Index Map (1:10,000)
6- AKK Class Value Table and Map, (Technical Guidelines for Soil Classification, Annex 3),

7- Authorization and Accreditation Certificates from the Ministry of Agriculture and Forestry (TS EN
ISO/IEC 17025 Certificate of Competence for Testing and Calibration Laboratories). If a subcontractor
laboratory was used, the subcontractor agreement and the documents required for the subcontractor
laboratory under Article 16 shall be provided.

8- Diploma of the soil surveyor (Agricultural Engineer), Social Security Institution (SGK) registration, CV,
and tax registration if self-employed,

9- Profile definition card (Morphology Report),

10- An information letter to be obtained from the village heads of the villages located within the project
area. Annex 19

11- DVD (Borehole and profile photographs, reports, maps, profile description tables, laboratory
documents, soil surveyor documents, Soil Analysis Reports, orthophotos, soil database, borehole
explanation table, and data logger records).

12- Report and data: Soil storie index map in A0 size containing all project data (etiid pol.shp,
yol_yerlesim.shp, orman_ve _mera.shp, names of settlements, cadastral parcels and
numbers.shp, program_vt.(Excel), soil_vt. (Excel), Microsoft Access database, GIS files containing
suitability data, and orthophoto images, maps, and legends (sheet key) shall be recorded onto a DVD
and submitted to the administration via official correspondence in 4 sets of black-and-white and 2 sets of
color copies, covering the entire project area on a single sheet. (If the project area is very large, it may be
presented in two sheets. No header shall be included)

B.6. APPENDICES
Appendix 3
SURVEY TABLE Il

(FOR THE CENTRAL, EASTERN, AND SOUTHEASTERN ANATOLIA REGIONS)

LAND USE CAPACITY CLASSES
LAND UNITS
| ] 11 v AV VI Vi VI®e
. Perme- Slope Slope Slope Slope Slope Slope Slope Slope
Depth Soil Texture ability /Erosion /Erosion /Erosion /Erosion /Erosion /Erosion /Erosion /Erosion

D 0 0] Ar Bi2s Ci23D1 CiDyz | - D4E123F12 Others®
D (e} Y A1 Blzg Clng1 C4D23 ——— D4E123F12 Others(s)
D (o] H A1 Blzg C123D1 C4D23 —— D4E123F12 Others(s)
D I (o] A1 Blzg C123D1 C4D23 —— D4E123F12 Others(s)
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D I Y A Bi2s Ci23D1 C4Dg3 ---- D4E123F12 Others® -
D i CY ------ AiB1, BsCi, CaD12 --== D4E123F12 Others® -===
D K oM A Bizs AiBi3 CaD12s - DaE12sF12 Others® -
D K H | - - A1B3Ci23D; Ci23D12 - C4D34 Others® ----
oD (6] (6] A1 B12 B3C123D1 C4D23 - D4E12F12 Others(e) -
B
oD o Y A . B3Ci23D1 CaDa2s - D4E1oF1, Others® -
B
oD O H A 2 BsC123D1 C4Dys ---- D4EoF1 Others® ----
. BlZ 6,
oD 1 O A BsC123D1 C4D2s ---- D4EoF1 Others® ----
. BlZ 6,
oD 1 Y A1 B3C123D1 C4Dz3 - D4E12F12 Others( ) ----
oD K oW A Bu B3Ci23D1 C4Dys ---- D4E1oF12 Others® ----
oD K H | e AiB1, B:Ci2 CiDiy Others®
S e} o | - e AiB1, B3Ci23D1 ---- C4DxE; Others® ----

DETERMINATION TABLE Il

(FOR THE CENTRAL, EASTERN, AND SOUTHEASTERN ANATOLIA REGIONS)-Continued

LAND USE CAPACITY CLASSES

LAND UNITS

| ] 11 v V@ VI VIl VI

Soil _ | Slope | Slope Slope Slope

Depth | Textur Per.n.1e [Erosi | /Erosi Slope Slope /Erosio Slope Slope /Erosio

ability /Erosion | /Erosion /Erosion | /Erosion
e on on n n

S 0O Y | e | - AiB12 B3CisDy | - C4DasE; Others® ----
S (e} H | e AiB1> B3Ci23D1 ---- C4DaE; Others® ----
S 1 O | - - AiB1> B3Ci23D1 ---- C4DaE; Others® ----
S 1 Y | e - AiB1> B3Ci23D1 ---- C4DaE; Others® ----
S K o T e AiB1, B3Ci23D1 ---- C4DaE; Others® ----
S K H e | e | s AiB1, ---- B3Ci23D1 Others® ----
CS e} O | - e s A1Blz(s) ---- Bs3Ciz Others® ----
CS O Y e e s A1Blz(5) - BsCiz Others® ----
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cs i (o YN P S, ABp® | BsC, | Others®
cs i Y o e ABp® | BsC, | Others®
cs K 1o 1IN AR R B AB,® BsCi; | Others®
cs K T A — AB,® — AB;, | Others®

LAND CLASSIFICATION TABLE EXPLANATIONS:

1. In preparing the classification table, effective soil depth, soil texture, permeability, slope, and erosion levels were used as
criteria; however, the evaluation of factors such as soil drainage, salinity, and stoniness shall be based solely on general
guidelines.

2. The classification of these categories shall be based on general guidelines.

3. Very deep soils will also be considered within the category of deep soils.

4. Since the soil permeability in these soil units is moderate, the soil texture consists of moderately coarse-textured soils with
some cohesion (e.g., sandy loam).

5. In practice, if crops can be grown by plowing, this soil shall be classified in this class. Otherwise, it is classified in Class VI
or above.

6. For Classes 1-VI, shall be considered as combinations up to G4 not included in the table.

DETERMINATION OF THE SOIL INDEX (STORIE INDEX)

The soil index is a classification of land based on soil characteristics, assessing their potential
productivity and utilization possibilities. There are four factors in classifying soils:

A- Soil profile group

B- Topsoil texture

C- Land slope

X — Other soil characteristics

A- SOIL PROFILE GROUP: The soil profile group shall be determined by considering all characteristics
of the soil profile—excluding the topsoil texture—as well as the physiographic locations where the soils
are found. Soil profile characteristics include the profile’s parent material type, mode of formation and
accumulation, the age of the soil material resulting from climate and vegetation, its degree of
development, and its resistance to erosion and transport processes.

B- TOPSOIL TEXTURE: Refers to the relative proportions of individual soil particles in the top 20-30
cm thick layer—which may have been altered by cultivation or remain unaltered—classified into various
size groups, particularly the proportions of sand, silt, and clay.

C- LAND SLOPE: The vertical rise or fall of the land over a horizontal distance of 100 m, expressed in
meters and denoted as a percentage.

X- OTHER SOIL CHARACTERISTICS: These are soil characteristics other than the soil profile group,
topsoil texture, and land slope. These include drainage, salinity, alkalinity, acidity, toxic substances, and
erosion. The soil index is determined using the following formula based on the values of the soil profile
group, topsoil texture, land slope, and other soil characteristics for each delineated soil mapping unit
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(pc;lygon) as listed in the “Soil Index Determination Table.”

| = A*B*C*X
I: Soil index
A: Soil profile group value (+depth)
B: Topsoil texture value
C: Slope value
X: Value of other soil properties
FACTOR A:

Profile Group

Rating Percentage

| Soils in alluvial plains that do not exhibit profile development,
consisting of lateral alluvium or other transported materials

Soils with an effective soil depth of 120-150 cm 100
Soils with an effective soil depth of 90-120 cm 90-100
Soils with an effective soil depth of 60-90 cm 70-90
Soils with an effective soil depth of 30-60 cm 50-70
Soils with an effective soil depth of less than 30 cm 20-50
With layered clay subsoil 80-95
With excessively gravelly or sandy subsoil 80-95
Il Soils exhibiting profile development formed from alluvial
deposits, lateral alluvial deposits, or other transported materials
Soils with an effective soil depth of 120-150 cm 95-100
Soils with an effective soil depth of 90-120 cm 85-95
Soils with an effective soil depth of 60-90 cm 70-85
Soils with an effective soil depth of 30-60 cm 50-70
Soils with an effective soil depth of less than 30 cm 20-50
111 Medium-textured clay subsoil with a profile development formed
from alluvial deposits, lateral alluvium, or other transported materials
Soils with an effective soil depth of 120-150 cm 80-90
Soils with an effective soil depth of 60-90 cm 60-80
Soils with an effective soil depth of 30-60 cm 40-60
Soils with an effective soil depth of less than 30 cm 20-40
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IV Soils with very dense clay subsoil in alluvial plains, lateral
alluvial deposits, or terraces

Soils with an effective soil depth of 120-150 cm 60-70
Soils with an effective soil depth of 90-120 cm 50-60
Soils with an effective soil depth of 60—-90 cm 40-60
Soils with an effective soil depth of 30-60 cm 30-40
V  Soils in older plains or terraces showing moderate profile
development (moderately
Soils with an effective soil depth of 120-150 cm 80-90
Soils with an effective soil depth of 90-120 cm 70-80
Soils with an effective soil depth of 60-90 cm 60-70
Soils with an effective soil depth of 30-60 cm 40-60
Soils with an effective soil depth of less than 30 cm 20-40
VI  Soils in old plains or terraces showing moderate profile
development (with dense clay subsoil)
Soils with an effective soil depth of 120-150 cm 70-80
Soils with an effective soil depth of 90-120 cm 60-70
Soils with an effective soil depth of 60-90 cm 50-60
Soils with an effective soil depth of 30-60 cm 40-50
Soils with an effective soil depth of less than 30 cm 20-40
VIl  Soils containing a hardpan in old plains or terraces
Soils with an effective soil depth of 120-150 cm 60-80
Soils with an effective soil depth of 90-120 cm 40-60
Soils with an effective soil depth of 60-90 cm 30-40
Soils with an effective soil depth of 30-60 cm 20-30
Soils with an effective soil depth of less than 30 cm 5-20
VIl Soils with a dense clay subsoil on moderately consolidated or
consolidated rocks on old terraces
Soils with an effective soil depth of 120-150 cm 80-90
Soils with an effective soil depth of 90-120 cm 70-80
Soils with an effective soil depth of 60-90 cm 60-70
Soils with an effective soil depth of 30-60 cm 40-60
Soils with an effective soil depth of less than 30 cm 20-40
IX  Soils formed on volcanic ash in high-altitude areas, exhibiting
light to moderate profile development
Soils with an effective soil depth of 120-150 cm 100
Soils with an effective soil depth of 90-120 cm 90-100
Soils with an effective soil depth of 60-90 cm 70-90
Soils with an effective soil depth of 30-60 cm 50-70
Soils with an effective soil depth of less than 30 cm 20-50
X  Soils on high-altitude areas with light to moderate profile
development on hard limestone 80-90
Soils with an effective soil depth of 120-150 cm
Soils with an effective soil depth of 90-120 cm 2838

Soils with an effective soil depth of 60-90 cm
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Soils with an effective soil depth of 30-60 cm 40-60
Soils with an effective soil depth of less than 30 cm 20-40
X1 Soils on high-altitude areas showing light to moderate profile
development on soft limestone
Soils with an effective soil depth of 120-150 cm 100
Soils with an effective soil depth of 90-120 cm 90-100
Soils with an effective soil depth of 60-90 cm 70-90
Soils with an effective soil depth of 30-60 cm 50-70
Soils with an effective soil depth of less than 30 cm 20-50
X1l  Soils exhibiting light to moderate profile development on
volcanic or metamorphic rocks in high-altitude areas
Soils with an effective soil depth of 120-150 cm 80-90
Soils with an effective soil depth of 90-120 cm 70-80
Soils with an effective soil depth of 6090 cm 60-70
Soils with an effective soil depth of 30-60 cm 40-60
Soils with an effective soil depth of less than 30 cm 20-40
X1 Soils on high-altitude areas with strong clay accumulation in
the subsoil over volcanic or metamorphic rocks
Soils with an effective soil depth of 120-150 cm 70-80
Soils with an effective soil depth of 90-120 cm 60-70
Soils with an effective soil depth of 6090 cm 50-60
Soils with an effective soil depth of 30-60 cm 40-50
Soils with an effective soil depth of less than 30 cm 20-40
XIV  Unconsolidated or slightly consolidated sedimentary rocks in
high-elevation areas
Soils with an effective soil depth of 120-150 cm 100
Soils with an effective soil depth of 90-120 cm 90-100
Soils with an effective soil depth of 60-90 cm 70-90
Soils with an effective soil depth of 30-60 cm 50-70
Soils with an effective soil depth of less than 30 cm 20-50
XV  Soils with strong clay accumulation on unconsolidated or
slightly consolidated sedimentary rocks in high-altitude areas
Soils with an effective soil depth of 120-150 cm 80-90
Soils with an effective soil depth of 90-120 cm 70-80
Soils with an effective soil depth of 60-90 cm 60-70
Soils with an effective soil depth of 30-60 cm 40-60
Soils with an effective soil depth of less than 30 cm 20-40
XVI Soils on consolidated sedimentary rocks in high-altitude areas
showing little or moderate profile development
Soils with an effective soil depth of 120-150 cm 100
Soils with an effective soil depth of 90-120 cm 90-100
Soils with an effective soil depth of 60-90 cm 70-90
Soils with an effective soil depth of 30-60 cm 50-70
Soils with an effective soil depth of less than 30 cm 20-50

XVII Soils with strong clay accumulation on consolidated
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sedimentary rocks in high-altitude areas 70-80
Soils with an effective soil depth of 120-150 cm 60-70

Soils with an effective soil depth of 90-120 cm 50-60

Soils with an effective soil depth of 60-90 cm 40-50

Soils with an effective soil depth of 30-60 cm 20-40

Soils with an effective soil depth of less than 30 cm

XVIII Very heavy clay soils in high-altitude or peneplain areas

Soils with an effective soil depth of 120-150 cm 70
Soils with an effective soil depth of 90-120 cm 60-70
Soils with an effective soil depth of 6090 cm 50-60
Soils with an effective soil depth of 30-60 cm 40-50
Soils with an effective soil depth of less than 30 cm 20-40

Land Types Not Included in Profile Groups

CK: Bare rock and debris
SY: Floodplains

HO: Mounds

T: Abandoned

Soil Profile Groups

Based on the experience gained from soil surveys conducted in our country to date, as seen
above, our soils have been classified into 18 profile groups according to their characteristics. As studies on
pedogenetic and related soil productivity advance, it is certain that the number of profile groups will change.
The soil types that each of these profile groups can include, their profile characteristics, and the locations
where they can be found are explained below in order.

Profile Group I consists of alluvial and colluvial soils that show no profile development. These
soils are primarily formed from alluvium carried by recent floods and exhibit a layered structure. In
accordance with river morphology, alluvial soils—especially those covering extensive areas—form soils
with different textures and micro-reliefs, such as river banks and back-river areas. As they move away from
the floodplain, their texture becomes finer. In sections close to the riverbed, the texture is coarse.
Insufficient natural soil drainage is the primary issue here. Soil colors depend on the type of transported
material but are generally light gray or yellowish-gray. They do not possess the high chroma of mature
soils. In arid climates with high temperatures and evaporation, various degrees of salinity are encountered.
Lateral alluvial deposits are found at the foothills of hills or where lowland areas meet higher elevations.
In these, the transport mechanism is surface runoff. Since the transported materials are moved over short
distances, the edges of the coarse particles in the soil are sharp rather than rounded. Their colors are closely
related to the surrounding soil color. In areas where erosion is rapid, the transported soil contains large
particles, so these are termed colluvial. There are many examples of young alluvial deposits in our country
that do not exhibit profile development. The soils in the lower reaches of the Gediz and Menderes plains
are among the most prominent examples. Typical lateral alluvial soils are widely found in Ak¢ay and
between Salihli and Manisa. The yields of soils in this group (which are normal—i.e., free of drainage
issues, excessive salt, and alkali) are high. Under proper soil management, they can productively grow all
types of plants suited to their local climate.

Soils belonging to Profile Group 11 are older than those in the previous group. Over time, their
color has darkened, and a slight B horizon has developed. The B horizon is clearly distinguishable from the
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upper and lower horizons due to differences in color, structure, and texture. In some cases, secondary lime
traces are also observed. The alluvial soils of this group are found in the lowland areas of the Seyhan and
Gediz plains. In lateral alluvial soils, the subsoil color differs from the topsoil, and accumulations in the
subsoil are often observed to a lesser extent. Such soils are also found, particularly in Central Anatolia, on
the slopes of valleys.

Soil profiles classified in Profile Group 111 are identical to those in Profile Group I, but they
are older and their profiles are more highly developed. The color distinction between the upper and lower
soil layers is distinct. This type of soil is commonly found in the Seyhan, Ceyhan, and Carsamba plains. In
the profiles of soils formed on lateral alluvial fans and terraces, there are distinct differences in color, texture,
and structure between the upper and lower soil layers.

In Profile Group 1V, the subsoil contains a high proportion of clay. Cracks formed during dry
seasons are quite wide. Shiny surfaces are observed due to swelling and shrinkage. Aeration and drainage
are poor. In those containing groundwater, rust stains may be encountered. The Gemisure series found in
the lower reaches of the Seyhan Plain is a typical example of this profile. Soils in the foothills of the
Marmara region, which are very dark gray in color and highly clayey, serve as a good example of lateral
alluvial deposits.

These soils are older than the previous profiles found in Group V. They are soils formed on
deep deposits with flat or nearly flat, gentle slopes, which developed primarily during the late Tertiary and
early Quaternary periods. These soils have a fairly uniform appearance, and unlike in young alluvial plains,
changes in texture, color, and drainage are rarely observed over short distances. Due to their age, the lower
soil layers exhibit a stronger structure and an increased clay content. If the soil is derived from calcareous
parent material, calcium carbonate accumulations are encountered in the lower horizons. Although their
water-holding capacity is generally high, the heavy texture of the lower soils negatively affects aeration
and root penetration. In arid climates, some of these plains are found to be in saline or sodic conditions to
varying degrees in certain areas. In our country, such plains can be found in Southeastern Anatolia. The
Harran Plain is a particularly good example.

The soils in Profile Group VI are similar to those in Profile Group V but have a denser subsoil.
In soil management, this type of subsoil layer has a detrimental effect on root penetration and aeration. In
these vertically structured soils, it is necessary to increase organic matter and include deep-rooted crops in
crop rotation. Such soils are found in the Mardin-Kiziltepe and Diyarbakir plains.

Soils containing a hardpan are found in the Profile Group VII. A hardpan is defined as a very
hard or compact formation with a high clay content, occurring in horizons or layers.

In cemented layers, the cementing material is sometimes lime, iron, or silica. Since these layers
prevent the passage of water, air, and roots, the soil depth shall be measured only up to this layer. When
this limiting factor is eliminated through reclamation, the soil is then evaluated based on its other
characteristics. Typical examples of hardpan layer are found in the Konya and Tarsus Aynaz marshland
areas.

In Profile Group VII1, dense clay soils are found in a terrace-like position on consolidated
rocks. The best example of these soils is the Red Mediterranean soils formed on limestone formations in
and around Antalya. Additionally, such soils are found on limestone formations soft enough to be dug with
a shovel. These soils are frequently observed in the regions around the Seyhan Dam in the northern part of
Adana Province. Depth is the most significant limiting factor in these soils. Profiles rarely reach their
normal depth and are generally shallow.

The profiles designated as Group 1X have formed on volcanic ash. These are found in many
regions of Tiirkiye. Those found in the Isparta region have a coarse texture and are highly permeable. In
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the Urgiip and Goreme regions, soils consisting of volcanic ash containing fine material are quite productive
for growing grapes and potatoes. Cereals are cultivated using the ridge cultivation (tir method) method on
volcanic ash around Mount Siiphan. In these soils, which belong to the AC-type profile, care shall be taken
when determining soil depth.

Profiles in Group X include soils showing light to moderate profile development on hard
limestone. Limestone is found in many regions of Anatolia, except for the Mediterranean Region, where
distinctive red-colored soils have formed.

Soils in Profile Group XI are formed on soft limestone or marl. In our country, such soils
formed on these parent materials are frequently encountered in almost every region except the Black Sea
coastal area. Like the previous soils, these are generally poor in organic matter and susceptible to wind
erosion. The difference between these and the previous profile is that they are slightly deeper, have higher
water-holding capacity, and plant roots penetrate slightly deeper into the parent material due to its softness.
Brown, Red-Brown, and Rendzina soils formed on marl serve as good examples of these.

Soils in the Profile Groups XII and XIII (formed on volcanic and metamorphic rocks) are
distinguished from one another by clay accumulation in the subsoil. The soils designated as No. 12 are
found in the North Anatolian and Black Sea coastal regions. These soils are dark in color and are generally
shallow and stony. Due to the rugged topography and heavy rainfall, the bases of these soils have been
leached. When classifying these soils, special considerations shall be taken into account. In particular, the
scores for slope and erosion shall be adjusted according to the conditions of this region. In Profile Group
13, soils are found on basalt, gneiss, and micaschist. In typical profiles, the subsoil is rich in clay. Those
formed on basalt rock, in particular, are heavy clay soils with a vertic characteristics. Soils with these
characteristics are widely found in the Diyarbakir and Karliova regions.

Profile Group X1V includes soils formed not only on soft limestone or marl but also on soft
sandstone, claystone, and old clayey and gravelly deposits. They exhibit considerable diversity depending
on the local climate and parent material. In particular, Non-Calcareous Brown Forest Soils formed on this
type of parent material fall into this group.

Soils of Profile Group XV (characterized by a strong clay accumulation in the subsoil) are
typified by Non-Calcareous Brown soils developed on sandy-gravel deposits in Thrace.

The characteristic of soils formed in Profile Groups XVI and XVII is that they develop on
hard sedimentary masses such as claystone, sandstone, and conglomerate. As mentioned, they are
distinguished from one another based on the clay accumulation layer. The Red-Brown Mediterranean soils
formed in the Adana region, which developed on conglomerate with a high clay content, can be cited as an
example. Soils showing light profile development formed on sandstone or claystone are frequently
encountered in various regions of the country, particularly in the soils we refer to as Calcareous Brown.

The soils classified under Profile Group XVIII include very heavy clay soils known as
Vertisols or Grumusols. These soils are generally dark in color and consist of heavy clay. They do not
exhibit a distinct profile development. When they dry out, they form deep and wide cracks. Wide, shiny
surfaces (Slickensides) are commonly observed in the subsoil. They are rich in montmorillonite-type clay.
They are easily recognized by their distinctive (Gilgai) micro-relief. In our country, they are commonly
found in the Thrace, Marmara, and Mus regions.

FACTOR B: TOPSOIL TEXTURE

In this section, the texture of the topsoil is evaluated on a relative basis and assigned scores accordingly.
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Topsoil refers to as topsoil is the plowed or cultivated layer of the soil; it is a relatively loose and friable
upper layer that is richer in organic matter and nutrients compared to the lower layers and contains abundant
fine roots. In unplowed soils, it corresponds to the organic matter- and root-rich Al horizon or the upper
part of this horizon. In terms of thickness, the topsoil is generally a soil layer of 20—30 cm thick.

FACTOR C: SLOPE OF THE LAND

The slope of a land is important for factors such as soil conservation, tillage, and plant adaptation. This is
because erosion damage increases on hilly or rugged terrain, and tillage becomes more difficult.
Consequently, the value of the land decreases. Slope is generally expressed as a percentage in soil surveys.
That is, it is the vertical rise over a distance of 100 meters. For example, when a slope of 3% is mentioned,
it indicates a vertical height of 3 m over 100 m. Since nearly flat or gently sloping lands do not pose a
problem due to the factors explained above, the slope factor is assigned a value of 100. As the slope
increases, the following factors shall be considered when determining the scores to be assigned:

1-Annual precipitation intensity and seasonal distribution

2-Natural vegetation

3-Soil conditions (depth, clay type, organic matter, etc.)

4-Nature of the parent material

5- Watershed characteristics

6-Agricultural practices and customs

The values determined by considering the conditions affecting land slope in Tiirkiye are provided in the
annex.

FACTOR X: OTHER MODIFYING CHARACTERISTICS

In this section, a rating is assigned by considering factors such as drainage, salinity and alkalinity, erosion,
micro-relief, and general nutrient levels. These characteristics can be corrected or their severity mitigated
through reclamation or soil management. Henceforth, it is possible to classify these factors as modifiable
factors.

Drainage:
Drainage refers to the process by which excess water—whether from surface runoff or lateral seepage
within the soil profile—passes through the soil without causing damage, percolating into lower layers

beyond the soil’s water-holding capacity.

Soil drainage is classified as shown below, with the corresponding grades indicated.

Drainage Percentage
Well-drained 100
Inadequate drainage 80-90
Poor drainage: 1 60-70
Poor drainage: 2 40-60
Severe waterlogging: 3 10-40
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Flooding 20-80

Well-drained: Water drains easily from the soil, but this drainage is not very rapid. While these are
generally medium-textured soils, they may also have a fine texture in arid climates. Their water-holding
capacity is normal. No discoloration is observed in the root zone. When normal irrigation is practiced, no
standing water occurs.

Moderately well-drained: Water drains slowly from the soil. The soil remains wet for quite some time.
However, this does not persist indefinitely. This is caused by slow-permeable layers in the soil and the
presence of groundwater. Under field conditions, the groundwater level varies between 90-150 cm. Due
to the wetness, the color of the A horizon is particularly dark. Color stains may be visible starting at 60
cm. Drainage is essential for the cultivation of deep-rooted plants and those sensitive to waterlogging. In
arid regions, in particular, controlling drainage is necessary to establish a favorable salt balance.

Poorly Drainage: Water drains very slowly from the soil. The soil remains wet for a long period. Distinct
discoloration is visible starting from the surface. During rainy periods, the water
table may rise to the surface.

Poorly drained is classified into the three subcategories shown below based on the groundwater level and
the presence of surface ponding.

Poorly Drained 1: Groundwater is encountered at a depth of 60—90 cm during the plant growth period. It
has a negative effect on the growth of cultivated plants.

Poor Drained 2: Groundwater is close to the surface (40-60 cm), and only shallow-rooted crops can be
grown.

Poorly Drained (Waterlogging) 3: The water table is constantly very close to the surface (0-40 cm), and
only weak grass growth is observed.

Flooding: Some lands are subject to flooding due to their location near streams, rivers, or higher-elevation
areas, or following heavy downpours. The susceptibility of lands to flooding depends on the intensity and
frequency of the flood, as well as the condition of the land. Here, a score ranging from 20 to 80 has been
assigned to indicate the degree of flood exposure for these lands. Since it is not possible to make a specific
distinction based on the situation, it would be appropriate to conduct a detailed study within a specific
project area and then plan accordingly after determining the flood exposure score.

SALINITY-ALKALINITY

In arid and semiarid regions, various types of salt-affected soils form as a result of inadequate drainage
and excessive evaporation from the surface. These are classified into four categories based on their
characteristics.

1- Non-saline (normal) soils
2- Saline soils

3- Salty alkaline soils

4- Alkaline soils

Non-saline (normal) soils

Soils with a soluble salt content of 0.15% or less, or an electrical conductivity in the saturation extract of
less than 4 millimhos/cm at 25°C, or an exchangeable sodium percentage (ESP) of less than 15. In these
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soils, the total concentration of Ca and Mg ions generally dominates over Na ions. The pH is below 8.5,
and the plants growing on them are natural and healthy.

Saline Soils

Soils with a soluble salt content of 0.151% or higher, or where the electrical conductivity of the saturation
extract at 25°C is greater than 4 millimhos/cm, and the exchangeable sodium percentage (ESP) is less than
15. In these soils, the pH is generally below 8.5.

Saline-Alkali Soils

In saline-alkali soils, the electrical conductivity of the saturated extract is greater than 4 mS/cm at25 C, and
the percentage of exchangeable sodium is greater than 15. When high salt content is present, pH values
rarely exceed 8.5. Due to the high salt content, the physical characteristics of these soils are nearly identical
to those of saline soils. A large portion of the soluble cations is sodium.

Alkaline Soils

Alkaline soils are those with a soluble salt content of less than 0.15% or an electrical conductivity value of
less than 4 mmhos/cm at 25°C, and an exchangeable sodium percentage of more than 15%. The pH value
is generally between 8.5 and 10.

Scores determined based on salinity and alkalinity levels are provided in the annex.

Boron:

Boron is of great importance because even trace amounts in the soil can have a toxic effect on plants.
Harmful levels of boron have been found in the saturation extracts of some saline soils. For this reason, this
element must also be considered as a factor in the identification and reclamation of saline soils. However,
even at very low concentrations, boron is necessary for the normal development of all plants. Plants’ boron
requirements and tolerance levels vary.

The permissible limits for boron in soil saturation extracts are currently provided on a provisional basis.
Concentrations below 0.7 ppm are likely a safe limit for boron-sensitive plants. Concentrations between

0.7 and 1.5 ppm represent the upper limit for boron. Boron concentrations exceeding 1.5 ppm are not safe
for plants.

Erosion:

Soils formed on sloping topography and containing little vegetation are subject to erosion and transport in

23



GENERAL TECHNICAL SPECIFICATIONS FOR SOIL CLASSIFICATION

proportion to the intensity of the factors involved. Erosion intensifies as a result of the removal of vegetation
cover, intense rainfall, and improper land use.

As the slope increases, erosion damage also increases. Generally, lands with an A slope do not experience
erosion. Lands with a B slope tend to experience mild erosion, while those with a C slope tend to experience
severe erosion. Steeper slopes suffer severe erosion if left unprotected.

THE CLASSES OF WATER EROSION AND THEIR CORRESPONDING
SCORES ARE SHOWN BELOW.

WATER EROSION Percentage
1- No or slight erosion: No erosion damage or 25% of
the plow layer or A horizon has 100
been lost.
2- Moderate: 25-75% of the topsoil or A horizon has 90
been lost

3- Severe: More than 75% of the A horizon or 25% of
the B horizon has been lost

4- VVery Severe (eroded): 25-75% of the B horizon has

been lost or the subsoil has 50

been exposed.

80

WIND EROSION Percentage
1- Light wind erosion: 25-75% of the topsoil has been 20-80
lost or less than60 cm of deposit
2- Moderate Wind Erosion: All of the topsoil and or
more than 60 cm of the 70-50
subsoil

3- Severe Wind Erosion: A large portion of the profile

has been or local sand dunes 50-30

Application of the Soil Index

To classify lands in a specific region, soil maps must first be created by surveying the soils in that region.
Detailed soil maps are required for farm planning, the establishment of economically sustainable farm
enterprises, land consolidation, and irrigation projects. The base maps used in the preparation of soil maps
are topographic maps at a scale of 1:10,000, which show field or parcel boundaries. Especially in these
areas where topography and drainage vary significantly, it is beneficial to utilize aerial photographs at a
scale of 1:10,000 or larger. Stereoscopic work on aerial photographs yields significant benefits, particularly
in rugged terrain. However, when using aerial photographs for such work, they shall be newly taken to
accurately reflect the current state of the terrain. Aerial photographs taken many years ago do not show
changes that have occurred on the ground, rendering the work unreliable. When working with aerial
photographs, the soil boundaries shall be transferred onto a topographic map or plan with a precise scale.
Tools known as "sketch masters™ (or similar transfer instruments) are used for this transfer. However, care
shall be taken to avoid errors during this process.

24



GENERAL TECHNICAL SPECIFICATIONS FOR SOIL CLASSIFICATION

Once a soil map has been prepared in accordance with established procedures and standards, the
classification process begins. Using the symbols on the soil map corresponding to each closed boundary,
scores are assigned for the A, B, C, and X factors in the classification, and these are multiplied together to
calculate the index for that soil. The index number is also written below the soil symbol or in a suitable
location. Next, the average index for the field, parcel, or that section of land is determined. This is because,
in most cases, the areas for which the index is sought contain more than one different soil type. In this case,
the area of each different soil type within that parcel or field is measured. Once the measurements of these
different sections are complete, the index for that section is multiplied by its area, thereby determining the
total index for that section. This process is repeated for each distinct section in
the field. Finally, the sum of the weighted index values for the field’s different sections is calculated, and
this total is divided by the field’s total area to determine the field’s final index. The procedure is illustrated
with an example below. Fields A, B, C, and D have been selected as examples from a soil map created for
the Bandirma—Bakirkoy region. The map’s scale is 1:5000. The evaluation is conducted using soil symbols
and the profile description forms compiled from field observations. The procedure for evaluating fields A,
B, C, and D is shown below in the order they are presented.

FIELD A

I- On the sample map, Field A contains three different soil types and has a total area of 29 decares. The
portion indicated by the symbol XVI.% M has an area of 15 decares. The soil in this section is in-situ

soil formed on limestone that is not very hard in high-lying areas and exhibits moderate profile
development. The effective soil depth ranges from 90 to120 cm, and the subsoil has a medium-to-heavy
texture consisting of clay loam. It has suffered moderate erosion, with a 5-6% erosion rate. It is currently
used as pastureland.

FACTOR A: Soils on well-consolidated sedimentary rocks in high-altitude areas, exhibiting low to
moderate profile development. 95%

FACTOR B: Clay, friable. 80

FACTOR C: Gently sloping 95

FACTOR X: Moderately eroded 90
INDEX = 95% * 80% * 95% * 90% = 64.9

I1- Again within Field A, the area marked with the symbol II. 1:_}11: M, which is 5 decares in size; itis a

deep soil with a light profile development of alluvial character. The topsoil and subsoil consist of clay,
resulting in slow permeability. It has high water-holding capacity and is a soil that reaches field capacity
late. Therefore, compared to lighter-textured soils, these are colder and relatively air-deficient soils. The
water table is high, ranging around70 cm during the plant growth period. It has a 2%slope and is subject
to mild erosion. It is currently used as pastureland. If various crops are to be grown, artificial drainage
shall be installed.

FACTOR A: Alluvial soil showing light profile development. 95%
FACTOR B: Clay, dispersible. 80
FACTOR C: Flat or nearly flat. 100

FACTOR X: Poor drainage (groundwater70 cm ) 60
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INDEX = 95% * 80% * 100% * 60% = 45.6

I11- Again within Field A, a 9-decare area with the symbol XVI %TlK , IS the same as the previous soil,

but here the effective soil depth is approximately 90 cm. The texture of the topsoil and subsoil is clay
loam. It has an 8% slope and has suffered severe erosion. It contains light stoniness, which is
approximately 10%. Dry farming is currently practiced.

FACTOR A: Soils on high-elevation areas with well-consolidated sedimentary rocks, showing
little to moderate profile development 90

FACTOR B: Clay loam (slightly stony 90-5 = 85) 85

FACTOR C: Moderately sloping 90

FACTOR X: Severely eroded 70%

INDEX = 90% * 85% * 90% * 70% = 48.2

FINAL INDEX FOR FIELD A

INDEX DECARE
I- XVI.%M 64.9 * 15 = 9735
- LM 456*5= 228
M- XVI %TlK 482%9= 433.8
TOTALD A = 18353 _ 563

29

These classifications can be used in matters such as buying, selling, agricultural crediting, taxation,
settlement, land consolidation, and land reform related to the agricultural use of land. As mentioned
earlier, factors such as climate, accessibility to roads and markets, and irrigation water availability are not
considered in this classification. However, soils have been evaluated based on their physical and chemical
properties and their suitability for crop cultivation within a specific climatic region. Additionally, when
an economic assessment is required, other factors can be incorporated into these classifications to conduct
further assessments.

In many cases, symbols indicating limiting factors are also used to specify the reason for the soil’s lower
classification. These auxiliary symbols and their meanings are listed below in order.

S: Soil depth (shallow and very shallow)
P: Soil permeability (low permeability)
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X: Soil texture (gravelly, stony content)

T: Slope (tillage-related limitations)

D: Drainage (inadequate or poor drainage conditions)
A: Salinity/alkalinity (at levels harmful to plant growth)
C: Soil acidity (strong acidity)

E: Erosion

F: Fertility level (low fertility)

M: Micro-relief

These auxiliary symbols are essential for identifying the type of limitation in land-use planning and soil
management.
FACTOR A: CLASSIFICATION OF SOIL PROFILE GROUPS IDENTIFIED IN
TURKEY ACCORDING TO SOIL DEPTH

PROFILE Depth (cm) Depth (cm)
GROUP

NO: 5 10 15 20 25 30 35 40 45 50 55 60

I 8,0 16,4 248 33,2 416 50,0 535 56,8 601 634 66,7 700
I 8,0 16,4 248 33,2 416 50,0 535 56,8 60,1 634 66,7 700

1 8,0 14,4 20,8 27,2 33,6 40,0 535 46,8 50,1 53,4 56,7 60,0

v 6,8 114 16,2 20,8 254 30,0 32,0 336 352 36,8 384 400

\ 8,0 144 208 27,2 33,6 40,0 435 46,8 501 534 56,7 60,0

VI 6,8 136 20,2 26,8 33,4 40,0 42,0 43,6 452 468 484 500
VIl 50 70 11,0 140 170 20,0 22,0 23,6 252 268 284 30,0

VI 6,8 13,6 20,2 26,8 33,4 40,0 435 46,8 50,1 53,4 56,7 60,0

IX 8,0 16,4 248 33,2 416 50,0 535 56,8 601 634 66,7 700

X 6,8 136 20,2 26,8 33,4 40,0 435 46,8 501 534 56,7 60,0
XI 8,0 16,4 248 33,2 416 50,0 535 56,8 601 634 66,7 70,0
Xl 6,8 13,6 20,2 26,8 33,4 40,0 435 46,8 50,1 534 56,7 60,0

X1 6,8 13,6 20,2 26,8 33,4 40,0 42,0 43,6 452 46,8 484 50,0

XV 8,0 16,4 248 33,2 416 50,0 535 56,8 601 634 66,7 70,0

XV 6,8 136 20,2 26,8 33,4 40,0 435 46,8 501 534 56,7 60,0
XVI 8,0 16,4 248 33,2 416 500 535 56,8 60,1 634 66,7 70,0

XVl 68 13,6 20,2 26,8 33,4 40,0 42,0 436 452 46,8 484 500

XvIll 6,8 13,6 20,2 26,8 33,4 40,0 420 43,6 452 46,8 484 50,0
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FACTOR A: CLASSIFICATION OF SOIL PROFILE GROUPS IDENTIFIED IN
TURKEY ACCORDING TO SOIL DEPTH (Continued)

PROFILE

GROUP Depth (cm) Depth (cm)
NO: 65 70 75 80 8 90 9 100 105 110 115 120
I 735 76,8 80,1 834 86,7 90,0 91,8 934 948 96,7 98,3 100,0
I 725 750 775 80,0 825 850 86,8 884 90,0 91,7 933 950
I 63,5 66,8 70,1 734 76,7 80,0 818 836 852 868 884 90,0
vV 42,0 43,6 452 46,8 484 50,0 518 53,6 552 56,8 584 60,0
\Y 62,0 636 652 668 684 700 718 736 752 768 784 80,0
Vi 52,0 53,6 552 56,8 584 600 618 636 652 668 684 70,0
\l 320 336 352 368 384 40,0 435 46,8 50,1 534 56,7 60,0
VI 62,0 636 652 668 684 700 718 736 752 768 784 80,0
IX 73,5 76,8 80,1 834 86,7 90,0 91,8 934 948 96,7 98,3 100,0
X 62,0 636 652 668 684 700 718 736 752 768 784 80,0
Xl 73,5 76,8 80,1 834 86,7 90,0 91,8 934 948 96,7 98,3 100,0
Xl 62,0 636 652 668 684 700 718 736 752 768 784 80,0
X1 52,0 53,6 552 56,8 584 600 618 636 652 668 684 70,0
XV 73,5 76,8 80,1 834 86,7 90,0 91,8 934 948 96,7 98,3 100,0
XV 62,0 636 652 668 684 700 718 736 752 768 784 80,0
XVI 73,5 76,8|80,1 834 86,7 90,0 918|934 948 96,7 | 983 | 100,0
XVII 52,0 53,6 552 56,8 584 600 61,8 636 652 668 684 70,0
XVIII 52,0 53,6 552 56,8 584 600 618 636 652 668 684 70,0
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FACTOR A: CLASSIFICATION OF SOIL PROFILE GROUPS IDENTIFIED IN

TURKEY ACCORDING TO SOIL DEPTH (Continued)

PROFILE Depth (cm)
GROUP

NO: 125 130 135 140 145 150
| 100 100 100 100 100 100

I 95,8 96,6 97,4 98,2 99,0 100
1 91,0 91,8 92,6 93,4 94,2 95,0
\Y, 62,0 63,6 65,2 66,8 68,4 70,0
v 82,0 83,6 85,2 86,8 88,4 90,0
VI 72,0 73,6 75,2 76,8 78,4 80,0
Vil 63,5 66,8 70,1 73,4 76,7 80,0
Vi 82,0 83,6 85,2 86,8 88,4 90,0
IX 100 100 100 100 100 100
X 82,0 83,6 85,2 86,8 88,4 90,0
XI 100 100 100 100 100 100
X1 82,0 83,6 85,2 86,8 88,4 90,0
X1 72,0 73,6 75,2 76,8 78,4 80,0
X1V 100 100 100 100 100 100
XV 82,0 83,6 85,2 86,8 88,4 90,0
XVI 100 100 100 100 100 100
XV 72,0 73,6 75,2 76,8 78,4 80,0
XVIII 70,0 70,0 70,0 70,0 70,0 70,0

FACTOR B: RATING OF THE TOPSOIL STRUCTURE
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FINE (Heavy) Clay, Silt-clay, Sandy clay 80
1- Clay loam, silty clay loam (calcareous) 95
. (Lime content 8-15%)
MEDIUM-FINE (Medium-heavy) 2- Clay loam, silty clay loam (calcareous) 90
3- Sandy clay loam 90
MEDIUM (Medium) Loam, silty loam, very fine sandy loam 100
MEDIUM COARSE (Medium- 1-Fine sandy loam 90
light) 2-Sandy loam 85
. 1-Fine sandy loam 75
COARSE (Light 2-Sandy loam 65
VERY COARSE (Very light) Sand 50
ROCKINESS
Area covered Value to be multiplied

r0 Low 0-5 95

rl Slight 5 95

10 75

15 65

r2 Moderate 20 60

30 50

r3 High 30-50 50

r4 Very High 50-90 50

STONE OR GRAVEL CONTENT AMOUNT TO BE DEDUCTED FROM THE
COMPOSITION %

T1C1 LIGHT 10% 5
T.C. MODERATE  10-50% 10-30
TsCs  HIGH 50-90% 30-60

FACTOR C: GRADING OF LAND SLOPE

A B C D E
1B 2B 1C 2C 3C 1D 2D 3D 4D
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[0) 0 0, 0, 0, 0

%o- % % % o L P % % % %
> 214 416 679 gog O 12 141618 20-
: : : 119 189 159 179 199 299

100 975 950 90.0 850 800 775 750 725 700  60.0

FACTOR X: RATING OF OTHER CHARACTERISTICS

WATER EROSION RATING PERCENTAGE

1 None or slight 100

2 Moderate 90

3 Severe 80

4 Very Severe (detailed) 50
WIND EROSION RATING PERCENTAGE
R1 80-75

R2 70-50

Rs 50-30

INTERNAL DRAINAGE RATING PERCENTAGE

I WELL-DRAINED No drainage required 100

K INADEQUATE DRAINAGE  Drainage is beneficial for irrigation 80-90
F1  POOR DRAINAGE Drainage is required 60-70
F2  POOR DRAINAGE Drainage is required 40-60
F3  POOR DRAINAGE Water Puddling 10-40

NOTE: (X) Surface drainage shall be classified as inadequate or poor depending on the

severity of the problem.

SALINITY
. EC*10° X factor
0,
Class | Salinity level Soluble salt (%) (mmhos/cm.) multiplier
1 Non-saline <0.149 0-4 100
5 87
. . 6 84
2 Slightly saline 0.15-0.349 7 81
8 80
9 77
10 73
3 Moderately saline | 0.35—0.649 11 69
12 65
13 61
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14 58
15 53
16 50
4 Strongly saline >0.65 >16 50

ALKALINITY%

Variable Na %

X1 100
X2 80
X3 65
X4 50
RATING

BOR

B1 Boron-free

B2 Slightly Indebted

B3 Moderately boron-containing
B4 High boron

Appendix 5
Probe Identification Card

0-14.9
15-29.9
30-39.9
40+
ppm PERCENTAGE
0-0.70 100
0.70-1.50 90-80
1.501-2.50 80-60
>2,501 50
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APPENDIX 7

APPENDIX 8

SOIL CLASSIFICATION REPORT

PROVINCE :

DISTRICT :

VILLAGE / NEIGHBORHOOD :

PURPOSE OF THE STUDY :

STUDY TYPE :

APPENDIX 7
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MAP TYPE :

CONDUCTOR OF THE STUDY :

SOIL CLASSIFICATION REPORT LAYOUT

1- GENERAL CONDITION

1.1. Location and area of the study site

1.2. Type of study and map scale

1.3. Purpose of the study

2- SOIL AND TOPOGRAPHIC CHARACTERISTICS
a) Description of general soil and topographic characteristics

b) Explanation of soil index values, formula, area, class, and probe numbers for

identified profile groups; presentation in tabular form; and breakdown according to
AKK (if soil index analysis has been conducted)

c) Explanation of the formulas, areas, classes, and probe numbers of AKK classes,
presented in tabular form (if an AKK study has been conducted)

3- CURRENT LAND USE STATUS

4- CONCLUSIONS AND RECOMMENDATIONS
5- APPENDICES

* PROFILE EXPLANATORY TABLE

*SOIL ANALYSIS REPORTS

* SOIL CLASS MAP (to be prepared to include class, formula, and index values (if the
Soil Index has been calculated))

FIRST NAME, LAST NAME, AND TITLE

DATE SIGNATURE

APPENDIX 8

SOIL CLASSIFICATION REPORT

PROVINCE
DISTRICT :
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VILLAGE / NEIGHBORHOOD
PURPOSE OF THE SURVEY
TYPE OF SURVEY

SURVEY AREA (TOTAL AREA)
TYPE OF MAP

PREPARED BY

SOIL CLASSIFICATION REPORT OUTLINE

1- GENERAL INFORMATION
1.1.  Location and total area of the survey site
1.2.  Type of the survey and map scale
1.3.  Purpose of the survey

2- SOIL AND TOPOGRAPHIC CHARACTERISTICS
a) Description of general soil and topographic characteristics
b) Explanation of the soil index values of the identified profile groups, including formulas, areas,
classes, and borehole numbers; presentation in tabular form; and their classification according to
Land Use Capability Classes (AKK) (if soil index study has been conducted)
c) Explanation of Land Use Capability Classes (AKK), including formulas, areas, classes, and
borehole numbers; presentation in tabular form (if AKK study has been conducted)

3- CURRENT LAND USE STATUS
4- CONCLUSION AND RECOMMENDATIONS
5- ANNEXES

* PROFILE DESCRIPTION TABLE

* SOIL ANALYSIS REPORT

* SOIL CLASSIFICATION MAP (to include class, formula, and index values if Soil Index study
has been conducted)

NAME, SURNAME, AND TITLE

DATE SIGNATURE

APPENDIX: 9
SOIL SAMPLE SUBMISSION LIST TO THE LABORATORY (SAMPLE)
List of soil samples collected from ......... province, ...... district, ....... village/town:

Requested Analysis Type: Routine Analysis
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Serial No.: Probe No.: Depth: Estimated Texture (Manual Determination Result):
140-19CL
242049 CL

370-19SCL

APPENDIX: 12

Geographic Information System (GIS) Standards Used in Soil Classification

Projects prepared in a digital environment shall be represented using the fonts and
symbols specified below. If any additional layers are required, they shall be added as a separate
column to the road settlement layer and also shown in the legend.
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SEMBOLLER
Tabaka adi sembol boyut renk
profiller square3 12 olivenite gree:
ornek_sondalar circle3 a green
kontrol_sondalar circle2 8 sodalite blue
TOPRAK SINIRLARI
Poligon adi Sembol Outline Widht Outline Color
ndx_pol hollow 2 tuscan red
akk_pol hollow 2 tuscan red
¥YOL YERLESIM (v.b)
Poligon adi yol _yerlesim
sembol boyut renk
Baraj Gal Dere Mehir (v.b)lhollow 0,4|fill color lapis lazuli
Outline Coldultra blue

Yerlesim yerleri

10% Simple hatch

Tanmsal isletmeler

10% Simple hatch

Yapilar Binalar (v.b)

10% Simple hatch

Yollar

Radiation Overlay

Etit i Alanlar

100 Year Flood Overlay

YAZl KARAKTERLERI

Tabaka ad boyut renk

profiller 8|Black
ornek_sondalar 5|Dark Amethyst
kontrol_sondalar 6|Fire Red
yol_yerlesim 8|Black

MNotlar

Kuruma teslim edilen proje de bu tabakalar ve karakterlerden baska bir sey olmayacak
eklenmesi gereken herhangi bir sey yol_yerlesim tabakasi igerisine ismi yazilarak eklenecek.
Ndx_pol ve akk_pol tabakas attribute table {Gznitelik tablosu) igerisinde kurumca standart
olarak istenen tsondasablon isimli excel tablosu iceriginden baska bilgi olmayacaktir

PROFILE DESCRIPTION CARD
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1 Cal Adi : Profil No : |Taniml !Tari

2 iklim [ viiksekik (rakim) oo m. [Harita No

3 Toprak Serisi - !Coéraﬁ Konum : " 5

= = - = Koordinat

4 Ort. Sicakhk -........ °C |Or1.Toplam Yagis Miktar : mm. | Yeri :

5 Arazi Kullanimi Ana Materyal Niteligi Tesirli Toprak Derinligi (cm) Yiizey Topografyast

6 Ok -—> T [ Aluviyal [JVolkan Kali [ Gok Derin (151+) [0 Derin (91-150) [ Orta Derin (51-90) (Rolyef)

7 s OF [ Koluviyal[] Los [ 51z (21-50) [ Cok Sig (0-20) [ bz

8 sy Ox [ Fluviyal [ Proklastik Cevreye Gore Topografik Konum: [ Hafif Dalgali

9 Oc¢ Oz [ Organik [J Marin [ palgali

10 Os On [ Aeolian [] Sabrolit Profilde Nem Durumu ve Belirtile : [ ¢ok Dalgah

i1 Om Oo [ Lakustrin[] Karisik O Kesik

12 Oy |Kaya Tipi : !Mikrori:'olyef' [ onduleli

13 Arazi Sekli (Fizyografya) [ piger

14 Egim (%) Egim Yonii (Baki) |[] Yuksek [ Dik Yamag []Dag Orlatoc  [Tepe [ ova [ vadi Tabani

15 [[Jo-2 I:f 20.1-30] K [ Nehir Yatagi[] Gukurluk [] Teras [JTaban [JEtek [ AltEtek [J Yamacg Tuzluluk ve Alkalilik

16 |:]'2A1~6 Ef 30.1-45| Sel Basmasi R DRI oo cm [ Tuzsuz

17 E]'G.l—lz [J=451 | B D [ F1 ( arasira sel alir. ekim zamani gecikebili Tahan Suypz En Yiiksek: cm [ Hafif Tuzlu

18 E]'12.1-20 [ F2 (siksik sel alir. mahsul siksik zarar gériir  |Taban Suyu : [ orta Tuzlu

| —— G [ F3 (gok sik sel alir. Cok zarar. Ekonomik olmaz|Belirtileri [ Gok Tuzlu

20 Egim Sekli Arazi Sekli Kok Gel. Elverigli Top. Der.:...................... cm. lKiik Gel. Eng.Fak. Tiirli ve Der.:

21 [ Dogrusal | DikYama¢ [JOva Tabii Toprak Drenaji Yiizeydeki Catlaklar (cm) insan Etkisi

22 []DisBikey [0 Dag O gukurluk  [OAsin Oiyi  [Oorta | ince (<1) [J Orta (1-2[] Genis (2-5) |[J Siiriim [J sulama [] Drenaj

23 [ Hiperbolik [J pPlato [ Teras [ Kifayetsid ] Fena [ cok Genis (5-10[_]Asiri genis (»10) |[] Giibreleme [] Sedde [ Teraslama

24 [ Dizensiz ([ Vadi Tabani [ Tepe Yiizey Drenaj:.. Taghlik - Cakillilik - Kayahhk [ Tesviye (B {31 ] oo e
ml:] i¢ Biikey Tashhk (Capi 7,5-60cm)

26

Erozyon Tiirii

[ 71 Hafif Tash (arazi yiizeyinin ya da profilin %2-10 'unu kaplamis)

27 ‘Sekil: Derecesi: [ 12 Orta Tash (arazi ylizeyinin ya da profilin %11-50'sini kaplami Kayalik (Capi>60cm)

28 [ Rizgar Erozyonu OHafif [ 73 Cok Tasli (arazi yizeyinin ya da profilin %51-90'nini kaplarl_} RO Az Kayali (Arazi Yizeyinin %0-5 kaplamis)

29 [ Su Erozyonu Oorta [ R1 Hafif Kayali (Arazi Yiizeyinin %6-10 kaplamis)
30 | O vizey [Osiddetli Cakillihk (Capi 0,2-7,5¢cm) [ R2 Orta Kayali (Arazi Yiizeyinin %11-30 kaplamis)
31 [doluk [c¢ok siddetli [0 ¢1 Hafif Tasli (arazi ylzeyinin ya da profilin %2-9 'nu kaplami[J R3 Cok Kayali (Arazi Yiizeyinin %31-50 kaplamis)
32 [ Tiinel (yarintih) [ ¢2 Orta Tash (arazi yiizeyinin ya da profilin %10-49 'nu kapla(} R4 Pek Cok Kayal

33 [ sel Yarintisi [ ¢3 Cok Tash (arazi yiizeyinin ya da profilin %50-90 'nu kaplamis, (Arazi Yiizeyinin %51-90 kaplamis)

34 Taskin Olma Olasihg:: [ var [ vok [ Diger:

35 | Diistinceler -

2c

PROFILE DESCRIPTION CARD or FORM (2)

HOR.PER. (cm)* SINIR RENK | TEKSTUR STRUKTUR KIVAM | KIREC| TAS. XOK DG' ZEL GORUNUMLER
Kuru DAY: c.zayif - zayif - ortd K: daZinik - yumusak - h.sert tagsiz
O-.....cm kesin| diz C-L-CL-LS-Si kuvvetli - ¢.kuvvetli hafifsert-sert-c.sert | kirecsig sagak| ¢.sey. | c.ince
belirli | dalgali | sic-sicL-siL; BUY: c.kiicik-kiucik-or N: daginik - gevsek-siki azklre.g. aztasgl seyrek [ ince
x| o | Nemli kabz-¢.kaba cok siki-asin siki orta kir] i yayzin | orta
gecisli|duzensi S-SC-SCL-SL-| 1ip: furda-granaler-lev] Y: yap.degil- azyap.-yap | kirecli | 3" | kazik c.yayzin| kaba
yaygin| zkiriki TSL-VISL-LTS friz kol -situnsu-kés.bld c.yap.- plas. deg.- plastik| ¢ kirecl| cok tag ¢.kaba
.kos.blog-masif-tanel] hafif plastik-¢.plastik
Kuru DAY: c.zayif - zayif - ortd K: daZinik - yumusak - h.sert tassiz
€M in | gz C-L-CL-LS-Si kuvvetli-c.kuvvetli| hafifsert-sertc.sert | kiregsid sagak| ¢.sey. | c.ince
belirli | dalgal | sic-sicLsiL BUY: c.kiicik -kicik -or] N: d3&inik-gevsek-siki azk:re.(. aztagl seyrek [ ince
232 .| Nemli kaba-c.kaba cok siki-agin siki orta ki st yaysin orta
gecisli|duzensi S5-SC-SCL-SL-|1ip: furda-grantler-levl Y: yap.dezil- azyap.-yap | kirecli | | kazik c.yayzin| kaba
yaygin| zkinkh TSL-VISL-LTS friz kol -situnsu-kes.bld ¢.yap.- plas. deg.- plastik| ¢ kirecl| cok tag ¢.kaba
.kos.blog-masif-tanel] hafif plastik-¢.plastik
Kuru DAY: c.zayif - zayif - ortd K: daZinik - yumusak - h.sert tassiz
...... e €M L cin | diz C-L-CL-LS-Si kuvvetli-c.kuvvetli|  hafifsert-sert-c.sert | kirecsi sacak| c.sey. | c.ince
belirli | dalgal | sic-sicL-siL BUY: c_kiicik -kiicuk -or] Nt daEinik -gevsek-siki azkura.«; aztagl seyrek ince
isli|d .| Nemli kabz-c.kaba cok siki-asin siki orta ki s yaygin orta
geclglijduzensi S-SC-SCL-SL- TIP: furda-grandler-levl Y: yap.degil- szyap.- yap.| kirecli ¥ kazik |c.yayzin| kaba
yaygin| zkirikh FSL-VISL-LTS friz kol -situnsu-kos.bld c.yap.- plas. de.- plastik| ¢-kirecl| cok tag] ¢.kaba
.kos.blog-masif-tanel] hafif plastik-¢.plastik
Kuru DAY: c.zayif - zayif - ortd K: daZinik - yumusak - h.sert tassiz
€M cin | diz C-L-CL-LS-Si kuvvetli-c.kuvvetli|  hafifsert-sert-c.sert | kirecsi sacak| ¢.sey. | c.ince
belirli | dalgali _ | sic-sicL-siL{BUY: c.kucuk kucik -or} N dagintk; gevisk- sika- | azkicec] a2 tash seyrek:). ince
RS B .| Nemli kaba-¢.kaba cok siki-agiri siki orta kirf tasl yaygin orta
gecisli|duzensi 5-SC-SCL-SL- TIP: furda-granuler-levl Y: yap.degil- szyap.- yap.| kirecli | ksaik c.yaygin| kaba
yaygin| zkirikh FSL-VISL-LFS |riz kol.-sutunsu-kds.bld c.yap.- plas. dek.- plastik| ¢.kirec| coktag c.kaba
.kGs.blog-masif-tanel] hafif plastik-¢.plastik
Kuru DAY: c.zayif - zayif - ortd K: daZinik - yumusak - h.sert tagsiz
RERaLL [ C-L-CL-LS-Si kuvvetli-c.kuvvetli|  hafifsert-sertc.sert  |kirecsi sacak| ¢.sey. | c.ince
belirli | dalgal | sic-sicL-sit BUY: ¢ kiicik -kiicik -or] Nt d3&inik - gevsek-siki azkire.; aztasgl seyrek | ince
e o | Nemli kabz-c.kaba cok siki-asirn siki orta kirf sas) yaygin orta
gecigli[duzensi S-SC-SCL-SL- TIP: furda-granuler-lev] Y: yap.degil- azyap.- yap.| kirecli oy kazik |c.yaygin| kaba
yaygin| zkirikh FSL-VISL-LTS friz kol -situnsu-ks.bld c.yap.- plas. deg.- plastik| ¢-kirecl| cok tag] ¢.kaba
.kOs.blog-masif-tanel] hafif plastik-¢.plastik
Kuru DAY: c.zayif - zayif - ortd K: daginik - yumusak - h.sert tassiz
e M| . - C-L-CL-LS-Si kuvvetli - ¢.kuvvetli hafifsert-sert-c.sert | kirecsi sagak| ¢.sey. | c.ince
kesin s : : z uy: Geik -kiica N: daginik-gevsek-siki |azkirec| sz tash rek in
belirli | dalgah | sic-sicL-siL{BUY: c.kicuk-kicuk -on s 23 H seyre ce
55 e .| Nemli kaba-c.kaba gok siki-agiri siki orta ki s yaysin orta
gecisli|duzensi S-SC-SCL-SL-| 1ip: furda-granuler-lev] Y: yap.degil- azyap.-yap | kirecli | 3" | kazik c.yaygin| kaba
yayein| zkirikl TSL-VISL-LTS friz kol.-situnsu-kés.bld c.yap.- plas. deg.- plastik| ¢.kirec!| cok tag ¢.kaba
v kos.blos-masif-tanel] hafif plastik-c.plastik
Uygun oian tanim: dairegine shna€e) | NOT: Kumun %50 den fazias: 0.05-0,1mm ¢apindaysa gince kum: 0,1-0,25mm ise ince kum.

**Laboratuvar anafizleri sonunda biinye, bozuimug numunede gegingeniik %tuz, 1/10 sulandinimeg pH ve saturasyon camurunda pH degerleri sirayia buraya yazdrr.
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GENERAL TECHNICAL SPECIFICATIONS FOR SOIL CLASSIFICATION

APPENDIX: 1
Series Legend to Be Used in the Project

SERI + FAZ Diizeyinde
Haritalama Lejanda
Egim *Derinlik
. Alt toprak tekstiiri <
Ust toprak tekstiiri »Dogal drenaj
Toprak Serisi ‘ ‘ Tuzluluk/Alkalilik/Bor

Gb6.4.B:2 F 3

Toprak profil Grubu <—XI K — Simdiki Arazi Kullanim Sekli
T1 Rz Ez Fl Rl YZ
Tashlik« ‘ \__’Riizgar ortiist
Kayahhk » Riizgar erozyonu
Su erozyonu« Sel basmasi
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GENERAL TECHNICAL SPECIFICATIONS FOR SOIL CLASSIFICATION

TEKSTUR SINIFLARI

1 Cokkaba S

2 Kaba LS, LfS

3  Ortakaba SL, SfL

4 Orta SiL, L, viSL

5 Ortaagir SCL, SiCL, CL

6 Ince SC, SiC, C

EGIM %

A 0.0-2.0 Diiz-dtize yakin
B 2,1-4.0 Hafif egimli
B 4,1-6.0 Hafif egimli
G 6,1 - 8.0 Orta egimli

C, 8,1-12.0 Orta egimli

D, 12,1-16.0 Dik egimli

D, 16,1-20.0 Dik egimli

E 20,1-30.0 Cok dik egimli
F 30,1 -+ Sarp egimli

INOT: Dalgah topografyalar icin egim smifina
“r” sembolii ekleyiniz

TOPRAK DERINLIGI (cm)

1- Derin 91 - 150

2- Orta derin 51 - 90

3- Sig 21 - 50

6- Coksig 0-20

DOGAL DRENAJ

I- Iyi drene olmus (taban suyu ve/veya pas
lekeler1 yok)

K- Yetersiz drene olmus (90-150 cm arasinda
taban suyu ve/veya pas lekeleri)

Fi- Fena Drenaj (60-90 cm arasinda taban suyu
ve/veya pas lekeleri)

F»- Fena Drenaj (40-60 cm arasinda taban
suyu ve/veya pas lekeleri)
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APPENDIX: 11

GENERAL TECHNICAL SPECIFICATIONS FOR SOIL CLASSIFICATION

F3- Fena Drenaj (0-40 cm, ylizeyden itibaren
biitlin gévdede taban suyu ve/veya pas

lekeleri)
TUZLULUK (%) (mmhos)
1- Tuzsuz 0,00-0,15 4denaz
2- Hafif Tuzlu 0,16-035 4-8
3- Orta Tuzlu 0,36-0,65 9-15

6- Cok Tuzlu 0,65 +

TASLILIK

15°den fazla

T:: Hafif tash (arazi ylizeyinin %2-10"u veya

0,3 — 10.0 ms/da)

T2: Orta tash (arazi ylizeyinin %11-35’1 veya

10,1 — 35.0 ms/da)

Ts: Cok tash (arazi ylizeyinin %36-90’1 veya

35,1-200.0 ms/da)

KAYALILIK

Ro: Az kayali (arazi ylizeyinin %0-51)

Ry: Hafif kayali  (arazi ylizeyinin % 6-10"u)
R:: Orta kayali (arazi ylizeyinin % 11-30’u)
Rs: Cok kayali (arazi yiizeyinin % 31-507s1)
Rs:Pek cok kayali (arazi ylizeyinin % 51-90°1)

SU EROZYONU

E;-

E,-

Es-

Es-

Hafif  (yaklasik 20-30 cm’lik A
horizonunun %25°1 gitmis)

Orta(yaklasik 20-30 cm’lik A’nin ve/veya A
ve B’nin %25-75°1 gitmis)

Siddetli (A horizonunun tamami ve/veya B
ile birlikte profilin 75’ inden fazlasi gitmis)
Cok siddetli(Profilin %75"den fazlasi gitmis
ve orijinal derinlikteki profillere ¢cok az
rastlanan alanlardir)

SEL. BASMASI

Fi-

Ara sira sel alir, ekim zamam gecikebilir.
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GENERAL TECHNICAL SPECIFICATIONS FOR SOIL CLASSIFICATION
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GENERAL TECHNICAL SPECIFICATIONS FOR SOIL CLASSIFICATION

APPENDIX:19
T.C
TARIM VE ORMAN BAKANLIGI
DEVLET SU ISLERI GENEL MUDURLUGU
ARAZI TOPLULASTIRMASI VE TiGH DAIRESI BASKANLIGINA

....................................................... Projesi’ kapsaminda yiiriitiilecek olan Toprak
Etiit calismasinda ............. Koyt muhtari/azasi ile goriistilmiis olup yapilan calisma hakkinda bilgi
verilmis ve Toprak etiit calismalarina yardimci olmasi amaciyla kdyiin arazileri hakkinda genel bilgi
alinmustir. .../ .../ 202..

Within the scope of the ....................o.e. Project, the Soil Survey study to be carried out has been
discussed with the village headman/member of ............... Village. Information about the work has
been provided, and general information regarding the village lands has been obtained in order to
support the soil survey activities.

w1202,

K6y Mubhtari/Azasi Yiiklenici Miiteahhit firma
(Village Headman / Village Council Member)

Toprak Etiit Mithendisi
Imza Imza
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