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GECO SERVICES 



(jeotechnical & Enuironmental Co. Ltd 

- prouiding

effectiue 

efficient cost 

public utility 

seruices to the citizens of 

l{SA with a commitment to 

continuous improuement 

through teamwor�. 

- To continue to innouatiue

deuelopment of our seruices

with high-quality technique

- Maintaining broadly based employee

ownership

- Prouiding an enuironment for a

satisfying and challenging career

- Prouiding an umbrella for ambitious

indiuiduals to grow their client base

and their reputations in directions

somewhat of their own choosing

- Maintaining an enuironment which is

conduciue to innouatiue thin�ing and

solutions

- Recognizing and rewarding excellence

and achieuement

- Fostering a unified corporate culture

- A partner of choice by our clients.

- Deliuering seruices based on real needs.

- Technologically aduanced in our fields

of expertise while remaining practical

and business oriented.

- Adding ualue to clients' projects

- Being worthy of clients' confidence by

remaining accountable for our actions.
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كمكلف مسجل في ضريبة القيمة المضافة، لا يجوز لك تحصيل ضريبة القيمة المضافة من عملائك قبل تاريخ 
نفاذ التسجيل بالضريبة. في حال تبين غير ذلك، ستقوم الهيئة العامة  للزكاة والدخل بتنفيذ الغرامات المستحقة

100241096398827

03/12/2023

3119385147

100241096398827

شهادة تسجيل في ضريبة القيمة المضافة  

 VAT Registration Certificate

تشهد هيئة الزكاة والضريبة والجمارك بأن المكلف أدناه مسجل في ضريبة القيمة المضافة بتاريخ  ٢٠٢٣/١٢/٠٣ م

The Zakat, Tax and Customs Authority certifies that taxpayer below is VAT registered on 03/12/2023 AD

Taxpayer Name شركة الجيوتقنية والبيئية المحدودة اسم المكلف

VAT Registration Number 311938514700003 رقم التسجيل الضريبي

Effective Registration Date 2024/01/01 تاريخ نفاذ التسجيل

Taxpayer Address XXXX،14263،الرياض،الرياض عنوان المكلف

CR / License

Contact / ID No
1010957842

رقم السجل التجاري  

/ الرخصة / العقد / الهوية

Tax Period Quarterly-ربع سنوي الفترة الضريبية

First Filing due date 2024/04/30 تاريخ استحقاق أول إقرار 

ضريبي

       كمكلفين مسجلين في ضريبة القيمة المضافة, لا يجوز لكم تحصيل ضريبة القيمة المضافة من عملائكم قبل تاريخ نفاذ  

  التسجيل في الضريبة. و في حال تبين غير ذلك ستقوم هيئة الزكاة والضريبة و الجمارك بتنفيذ الغرامات المستحقة  

ملاحظة: 

Note:   As a VAT registered taxpayer, you are not allowed to collect VAT from your customers prior to the effective date of the tax

  registration. If otherwise approved, The ZAKAT,Tax and Customs Authority will impose the applicable penalties



1447/11/12هـ

1027257785

3119385147

شهادة
Certificate

تشهد هيئة الزكاة و الضريبة و الجمارك أن
المكلف /

www.zatca.gov.sa لايعتد بهذه الشهادة إلا بعد التحقق من موقع الهيئة الالكتروني

The Zakat,Tax and Customs
Authority certifies that the Taxpayer شركة الجيوتقنية والبيئية المحدودة

الرقم الموحد للمنشأة /رقم الهوية
7037400103Entity Unified No./ID No.

الرقم الموحد للسجل التجاري /
 رخصة /عقد رقم

1010957842CR National Number /
License / Contract No.

قدم إقراره عن الفترة المنتهية في  1447/07/11 هـ ،
وقد منح هذه الشهادة لإنهاء جميع معاملاته بما في ذلك صرف

مستحقاته النهائية عن العقود.

Has submitted his tax return for the period ending on 31/12/2025
AD,  and he was granted the certificate to complete all his
transactions including the  payment of the final amount due on the
contract.

This certificate is valid until 23/11/1448 AH corresponding to
30/04/2027 AD

يسري مفعول هذه الشهادة حتى تاريخ 1448/11/23 هـ الموافق
2027/04/30 م

-The Twenty third of Dhu al-Qi'dah one thousand four hundred fortyالثالث و العشرون من ذو القعدة ألف و أربعمائة و ثمانية و أربعون هجري
eight Hijri

This certificate is not valid until verified by the Authority's Website www.zatca.gov.sa



Certificate Details

29187995

شهادة آيبان

20/01/2025 - 1446/07/20

02:12 PM

IBAN Letter

Ref. No الرقم التسلسلي

Date التاريخ

Time الوقت

شركة الجيوتقنية والبيئية المحدودة

296000010006084598547

SA5080000296608014598547

To

ID No. Unified National

IBAN Number

Account Number

إلى

رقم الهوية الوطنية

رقم الحساب

رقم الحساب الدولي - الآيبان

Note: ملاحظة:

This document is confidential and under the
responsability of the holder

هذه الوثيقة سرية ويتحمل حاملها كامل مسؤولية المحافظة

عليها.

Mr./Mrs. المكرمالمكرمة

CLICK TO VALIDATE

من يهمه الأمر

7037400103

We would like to inform you that you can use your IBAN
number in the following services:
- In receiving remittances, dividends, or salaries in your
account locally or internationally.
- In uploading IBAN number of your beneficiaries in local
or international bank through E-channel of Al Rajhi Bank

This statement was issued to customer upon his/her
request without any liability

نود أن نلفت نظركم بأن رقم الحساب الدولي الآيبان يتم استخدامه في

العمليات المصرفية التالية:

- في حالة استلامكم حوالة ، أو أرباح أسهم ، أو إيداع الراتب من خلال

بنوك محلية ودولية يتم تزويد الجهة المنفذة

- في حال أردتم حفظ بعض أرقام حسابات المستفيدين لدى البنوك

المحلية أو الدولية عن طريق القنوات الإلكترونية.

أعطى العميلة هذه الإفادة بناء على طلبهها دون أدنى مسؤولية مترتبة

على مصرف الراجحي



: .879023Membership Noرقم العضوية الموحد : 879023

:Date of Issueتاريخ الاصدار:

Membership Class :

2023/11/30

Secondدرجة العضوية : الثانية

30/11/2023

Commercial Registration No. 1010957842 1010957842 مقيدة بالسجل التجاري / الترخيص رقم :

 .aljiotqniya walbaiya Company Ltd  
 شركة الجيوتقنية والبيئية المحدودة

Riyadh Chamber Certifies تشهد الغرفة التجارية الصناعية بالرياض بأن

2027/11/1010/11/2027Certificate Expires onينتهي سريان هذه الشهادة في

70374001037037400103National Numberالرقم الموحد :

شهــادة اشتراك
Membership Certificate



  

شركة الجيوتقنية والبيئية المحدودة

4602166164581449/04/14

شركة الجيوتقنية والبيئية المحدودة   

7037400103

مختبرات التشييد ومواد البناء

مختبرات التشييد ومواد البناء

قطاع جنوب مدينة الرياضأمانة منطقة الرياض

هارون الرشيدالسلي

2إرشاديةمتر مربع350 

للاطلاع على الأنشطة الإضافية وتفاصيل الرخصة يرجي مسح رمز الاستجابة 
Code QRالسريع 

هذا الترخيص لا يخول البدء بالانتاج الا بعد الحصول على تراخيص الجهات ذات العلاقة

















License Number: 31293RY-01 رقم الرخصة:

Version: 1 الإصدار:

Effective Date: 16/02/2026 تاریخ الإصدار:

Expiration Date 15/02/2031 تاریخ الإنتھاء:

Nuclear and Radiological Regulatory Commission

file:///C:/Users/NRRC/AppData/Local/Temp/jsreport/autocleanup/24a0d7d0-1cde-45a8-b50f-aaae38137c7b-chrome-pdf.html 1/2

رخصة تشغیل
لممارسة استخدام المصادر الإشعاعیة للقیاس والاستكشاف

License Operation
For Use of radiation sources in gauges and exploration

Facility Detailsتفاصیل المنشأة

Geotecnical and Environmental Company Limitedإسم الجھة:
:Organization Nameشركة الجیوتقنیة والبیئیة المحدودة

Geotecnical and Environmental Company Limitedإسم المنشأة:
:Facility Nameشركة الجیوتقنیة والبیئیة المحدودة

:31293RYFacility Codeرقم المنشأة:

:RiyadhProvince/الریاضالمنطقة:

:Cityالریاضالمدینة / المحافظة:

:Location-الموقع:

This is a license to perform the followingتتیح ھذه الرخصة للمنشأة القیام بالممارسات الإشعاعیة التالیة:
radiation practices:

Use of nuclear moisture / density gaugesاستخدام المصادر الإشعاعیة النوویة لقیاس الكثافة أو الرطوبة

:License Allowed Use Limitsحدود الاستخدام المسموح بھا

Sealed Sourcesمصادر مشعة مختومة

Number of SourcesMaximum Radioactivity of each source - radionuclideRadionuclide

5(mCi) 40.00   مللي كیوريAm-241

5(mCi) 10.00   مللي كیوريCs-137

:Operational Limits and Conditionsحدود وشروط التشغیل:
 .1List of vehicles plate number: 

1. 8043 TGB 
2. 6687 BGB 
3. 6689 BGB 
4. 6690 BGB 
5. 8042 TGB



License Number: 31293RY-01 رقم الرخصة:

Version: 1 الإصدار:

Effective Date: 16/02/2026 تاریخ الإصدار:

Expiration Date 15/02/2031 تاریخ الإنتھاء:

Nuclear and Radiological Regulatory Commission

file:///C:/Users/NRRC/AppData/Local/Temp/jsreport/autocleanup/24a0d7d0-1cde-45a8-b50f-aaae38137c7b-chrome-pdf.html 2/2

للتحقق من صحة وصلاحیة الرخصة عبر زیارة الرابط أدناه في الموقع
الإلكتروني لھیئة الرقابة النوویة والإشعاعیة

https://aman.nrrc.gov.sa/LicenseVerification
أو

عن طریق استخدام الرمز المعرف التالي:

To check authenticity of the license by visiting the
link below on the website of NRRC

https://aman.nrrc.gov.sa/LicenseVerification
or

By using the following identifier code:



شركة الجيوتقنية والبيئية المحدودة اسم المنشأة

597720882 الهاتف 1010957842 رقم السجل التجاري

الرياض – 7056 الدائري الشرقي الفرعي- مخرج 14 – 4682 حي الربوة 12824 العنوان

خدماě الدراساě واǘستشاراě البيئية الخدماě البيئية

Type A الفئة ELESL-2025-000320 رقم الترخيص

27/09/2028 تاريخ إنتهاء الترخيص 27/10/2025 تاريخ اصدار الترخيص

ترخيص بيئي 
البياناě اǘساسية

نطاق العمل

اشتراطاě الترخيص البيئي الخاصة

ΔΛϟΎΛϟ΍ϭ�ΔϳϧΎΛϟ΍�Δ΋ϔϠϟ�ϲ΋ϳΑϟ΍�έΛϷ΍�ϡϳϳϘΗ�ΕΎγ΍έΩ�ϡϳΩϘΗϭ�Ω΍Ωϋ·
ΔΛϟΎΛϟ΍ϭ�ΔϳϧΎΛϟ΍�Δ΋ϔϠϟ�ϲ΋ϳΑϟ΍ق�ϳقΩΗϟ΍�ΕΎγ΍έΩ�Ω΍Ωϋ·

Δϳ΋ϳΑϟ΍�Γέ΍ΩϹ΍�ρρΧ�Ω΍Ωϋ·
ΔΛϭϠمϟ΍�ΔΑέΗϟ΍�ΔجϟΎمعϭ�ΓέϭهΩΗمϟ΍قع�΍ϭمϟ΍ل�ϳأهΗϟ΍�ΓΩΎϋ·�ρρΧ�Ω΍Ωϋ·

ΔϳΗ΍ذϟ΍�ϭأ�ΔϳέϭΩϟ΍�Δϳ΋ϳΑϟ΍�έϳέΎϘΗϟ΍�Ω΍Ωϋ·
Δϳ΋ϳΑϟ΍�Ε΍έΎηΗγϻ΍�ϡϳΩϘΗ

ίϛέمϟ΍ل�Αق�ϥم�ΔλΧέمϟ΍�ΔϳمϭϛΣϟ΍�ΙΎΣΑϷ΍�ίϛ΍έم�ϭأ�Ε΂ηϧمϟ΍ϭ�Ε΍έΑΗΧمϟ΍�ΩΣأ�ϥم�ΕΎγΎϳϘϟ΍ϭل�ϳϟΎΣΗϟ΍�˯΍έجΈΑ�ϡ΍ίΗϟϻ΍
Δ΋ϳΑϟ΍�ϡΎυϧϟ�ΔρηϧϷ΍ل�ϳϐηΗϭ�˯ΎηϧϹ�Δϳ΋ϳΑϟ΍�΢ϳέΎλΗϠϟ�ΔϳذϳϔϧΗϟ΍�ΔΣ΋ϼϟ΍�ϲϓ�Ωέϭ�Ύم�ΏγΣ�Δϳ΋ϳΑϟ΍�ΕΎγ΍έΩϟ΍عمل�Α�ΔλΎΧϟ΍�Ε΍ΩΎηέϻ΍ع�ϳجمΑ�ϡ΍ίΗϟϻ΍

https://ecompliance.ncec.gov.sa/DocumentVerification/19818146


شركة الجيوتقنية والبيئية المحدودة اسم المنشأة
خدماě الدراساě واǘستشاراě البيئية الخدماě البيئية

1010957842 رقم السجل التجاري

اشتراطاě الترخيص البيئي العامة

ترخيص بيئي 

.ϙϟذ�ΙϭΩΣ�ϡΩعϟ�ϡίϻϭ�ϱέϭέο�ϭه�Ύل�مϛΑ�ϡΎϳϘϟ΍ϭ�ˬ΢ϟΎλم�ΏέΎοΗ�ϱأ�ϥϋ�ΡΎλϓϹ΍

.ϱέΎجΗϟ΍جل�γϟ΍�ϲϓ�ρΎηϧϟ΍�ΔϓΎοΈΑ�ϡ΍ίΗϟϻ΍

.�ϕέρϟ΍ل�οϓϷ�˱ΎϘϓϭ�ΔϧϘΗم�Γέϭλϭ�ΔϳϟΎϋ�ΓΩϭجΑ�ΕΎمΩΧϟ΍�ϡϳΩϘΗΑ�ϡ΍ίΗϟϻ΍مع��ϲϧϔϟ΍�έΩΎϛϟ΍�ϑϳυϭΗ�ϲϓ�Δقϼعϟ΍�Ε΍ذ�΢΋΍ϭϠϟ΍ϭ�ΔمυϧϷΎΑ�ϡ΍ίΗϟϻ΍
ΔΛϳΩΣϟ΍ϭ�ΔΣϳΣλϟ΍�ΔϳمϠعϟ΍�ΏϳϟΎγϷ΍ϭ

.Ϫ΋ΎϬΗϧ΍ل�Αق�ϲ΋ϳΑϟ΍�ιϳΧέΗϟ΍�ΓΩΎϬη�ΩϳΩجΗϟ�ϡΩϘΗϟΎΑ�ϡ΍ίΗϟϻ΍

.ϱέ΍Ω·�έ΍έϘΑ�ΓέΩΎλϟ΍ϭ�ϲ΋ϳΑϟ΍�ιϳΧέΗϟ΍�ΕΎρ΍έΗη΍ϭ�ρΑ΍ϭοΑ�ΩϳϘΗϟΎΑ�ϡ΍ίΗϟϻ΍

.�ΔΑΎقέϠϟ�ϲϧρϭϟ΍�ίϛέمϟ΍�ϥم�ΓέΩΎλϟ΍�ΕΎϬϳجϭΗϟ΍ϭ�Δϳ΋ϳΑϟ΍�έϳϳΎمعϟ΍ϭ�ΕΎΑϠρΗمϟ΍ϭ�ΕΎρ΍έΗηϻ΍ϭ�Ε΍έ΍έϘϟ΍ϭ�ΔϳذϳϔϧΗϟ΍�ϪΣ΋΍ϭϟϭ�Δ΋ϳΑϟ΍�ϡΎυϧϟΎΑ�ϡ΍ίΗϟϻ΍
ϲ΋ϳΑϟ΍�ϡ΍ίΗϟϻ΍�ϰϠϋ

.ιϳΧέΗϟ΍�ΓΩΎϬη�ΩϳΩجΗ�ΏϠρ�Ωϧϋمل�Ύη�έϳέϘΗ�ϕΎϓέ·مع��Γأηϧمϟ΍�ρΎηϧ�ϥϋ�Δϳϭϧγ�έϳέΎϘΗΑ�ίϛέمϟ΍�ΩϳϭίΗΑ�ϡ΍ίΗϟϻ΍

.ΔϳذϳϔϧΗϟ΍�ϪΣ΋΍ϭϟϭ�ϲ΋ϳΑϟ΍�ϡΎυϧϟ΍�ΏγΣ�ΎϬϳϠϋ�ΔΑϭϘعϟ΍�ωΎϘϳϹ�Γأηϧمϟ΍�νέعϳγ�ΎϬΑل�ϼΧϹ΍ل�ΎΣ�ϲϓϭ�Γέϭϛمذϟ΍�ΕΎρ΍έΗηϻ΍ع�ϳذ�جمϳϔϧΗΑ�ϡ΍ίΗϟϻ΍

.ιϳΧέΗϟ΍�έ΍Ωλ΍خ�ϳέΎΗ�ϥم�έϬη�3ل�ϼΧ�ίϛέمϟ΍�ϰϟ·�ϙϟذ�ΕΑΛϳ�Ύل�مΎγέ·ϭ�ΓأηϧمϟΎΑ�ΩمΗمعϟ΍�ϲϧϔϟ΍�έΩΎϛϟ΍�ϑϳυϭΗΑ�ϡ΍ίΗϟϻ΍

.ίϛέمϟ΍�ϲλΗΧل�مΑق�ϥقع�مϭمϠϟ�Δϳϧ΍Ωϳمϟ΍�ΓέΎϳίϟ΍�˯ΎϧΛ΍�Γأηϧمϟ΍�ϥم�ΏϭΩϧم�ΔϛέΎηمΑ�ϡ΍ίΗϟϻ΍

.�ϱέΎجΗϟ΍جل�γϟ΍�ΔϳϛϠم�έϳϳϐΗ�ϭأ�Δϳϧϔϟ΍�ΎهέΩ΍ϭϛ�ϭأ�ΎϬϋΎοϭأ�ϰϠϋأ�έρΗ�Ε΍ΩجΗγم�ϭأ�Ε΍έϳϳϐΗ�ϱأ�ϥϋ�ίϛέمϟ΍�έΎρΧ·�ΔλΧέمϟ΍�ΕΎϬجϟ΍�ΔϓΎϛ�ϡίΗϠΗ
ιأق�ΩΣϛ�έϳϳϐΗϟ΍�΍خ�هذϳέΎΗ�ϥم�έϬηل�ϼΧ�ϙϟذϭ�ίϛέمϟ΍�ϯΩϟ�ΔϠجγمϟ΍�ΕΎمϭϠمعϟ΍ϭ�ΕΎϧΎϳΑϟ΍�ϰϠϋ�ϭأ

.ρΎηϧϟΎΑ�ΔλΎΧϟ΍�ρϭέηϟ΍ϭ�ΕΎΑϠρΗمϟ΍ع�ϳق�جمϳϘΣΗϭ�ίϛέمϟ΍�ΔϘϓ΍ϭم�ΩعΑ�ϻ·�ϲ΋ϳΑϟ΍�ιϳΧέΗϟ΍�ϥϋل�ίΎϧΗϟ΍�ίϭجϳ�ϻ

ϳجϟ΍�ϰϠϋ�Ώجϟ΍�ΕΎϬمϔϧΗ�ϲΗϟ΍�ΔλΧέذ�أϋمΎل��Δργ΍ϭΑ�Δϳ΋ϳΑج�ΕΎϬأΗϟ΍�ϯέΧأ�ΩϛمϭλΣ�ϥل�هذه�ϟ΍ج�ϲϓ�ϲ΋ϳΑϟ΍�ιϳΧέΗϟ΍�ϰϠϋ�ΕΎϬمجΎل�ϟ΍عمل.



التخصص رقم الهوية اǘسم
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Geotechnical Investigation 
Method Of Statement For

- Introduction.

- Site Reconnaissance.

- Drilling and Sampling Process.

- Field Tests.

- Lab. Tests.

- Logging.

- Geotechnical Report.

- Important Projects.



Geotechnical & Enuironmental Co. Ltd 

F 

1.INTRODUCTION

2.SITE RECONNAISSANCE

3.SUBSURFACE INVESTIGATIONS (DRILLING & SAMPLING PROCEDURES)

3.1 Rotary Drilling {ASTM D5783)

3.2 Sampling

4.FIELD TEST

4.1 Standard Penetration Test - S.P.T {ASTM D 1586) 

4.2 Groundwater Measurement 

4.3 In Situ Permeability Test 

4.4 Soil Resistiuity Test 

4.5 Test Pit 

4.6 Piezometer 

4. 7 Plate Load Test 

5.LABORATORY TESTING

5.1 Physical & Mechanical Tests 

5.2 Chemical Tests 

6.Logging

7.FINAL GEOTECHNICAL REPORT

8.IMPORTANT PROJECTS
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3.1 Rotary Drilling (ASTM D5783) 

3.2 Sampling 



4eotechnical & Environmental Co. Ltd 

3.2.1.1 Undisturbed Samples: 

Obtain in all cohesiue soils or mixed soil hauing sufficient cohesion at depth 

interuals of 1m. The 200 mm of soil immediately aboue the leuel of soil to be sampled 

should be remoued without the casing being lowered. Carefully clean boreholes before 

sampling; 

TaRe samples in seamless sampling tubes not less than 100 mm internal 

diameter and 450 mm long designed so that samples can be sent to the laboratory 

without remoual. Area ratio of sampling tube is to be less than 15%; 

Oil the sampling tool inside and out. Force tool into the soil by jacMng or, where 

this is not possible, by carefully hammer driuing. ChecR distance tool is driuen to 

preuent soil becoming compressed in sampler; 

Immediately after taMng samples from the boreholes remoue a 25-mm thicR 

layer from each end and seal ends with a thicR coating of paraffin wax or other wax 

approued by the Engineer. Store the 25 mm thicR layers in an airtight container for 

classification testing. Place a dose-fitting lid or screwed cap ouer each sample tube 

end and maRe tube airtight. Send samples to the laboratory, suitably pacRed to 

preuent damage or disturbance. The number and label each tube so that sample can 

be identified giuing borehole, soil stratum, depth at which it was taRen and date. 

3.2.1.2 Disturbed Samples: 

Perform standard penetration test as specified to recouer a disturbed sample of 

soil at interuals of not more than l m in the top 5 m and at interuals of 1.5 m or at the 

change of each strata thereafter, unless otherwise instructed by the Engineer; 

Where undisturbed soil samples and standard penetration test samples are not 

obtained, recouer disturbed samples of soils from boring tools. Obtain disturbed 

samples at such spacing to ensure that samples from borehole either in the form of 

undisturbed samples, standard penetration test samples or disturbed samples are 

obtained for euery 1 m depth bored. Minimum weight of disturbed samples is to be as 

specified in ASTM D 420. 

Where soil samples are required for compaction tests, the minimum weight of 

sample is to be 50 Rg, unless otherwise instructed by the Engineer. 
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4.1 Standard Penetration Test - S.P.T (ASTM D 1586) 

4.2 Groundwater Measurement 



4.3 In Situ Permeability Test 

-
-
-



4.4 Soil Resistivity Test: 



4.5 Test Pit: 

4.6 Piezometer: 

https://en.m.wikipedia.org/wiki/Pressure
https://en.m.wikipedia.org/wiki/Piezometric_head
https://en.m.wikipedia.org/wiki/Groundwater
https://en.m.wikipedia.org/wiki/Pitot_tube
https://en.m.wikipedia.org/wiki/Geotechnical_engineering


4.7 Plate Load Test 

https://en.m.wikipedia.org/wiki/Water_table
https://en.m.wikipedia.org/wiki/Water_table
https://en.m.wikipedia.org/wiki/Artesian_aquifer
https://en.m.wikipedia.org/wiki/Artesian_aquifer


5.1 Physical & Mechanical Tests: 

– 

– ‐

– ‐

– ‐

– ‐

– ‐

– ‐ ‐

– 

– ‐ ‐

– 

5.2 Chemical Tests: 

– ‐

– ‐

– ‐

‐
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Materials Testing and Quality Control

- Introduction.
- Filling & Backfilling Materials
- Concrete .

- Asphalt .
- Aggregates.
- Cement.
- Block & Tiles.
- Steel.

Method Of Statement For





1.1 Soil/Fill/Backfill Materials Testing: 



1.2 Soil/Fill/Backfill Materials Quality Control: 



2.1 Concrete Testing: 



- Temperature of Freshly Mixed Hydraulic-Cement Concrete

(ASTM C1064 / C1064M). 

- Sampling freshly mixed concrete (ASTM C-172). 

- Slump of Hydraulic-Cement Concrete

- Unit weight, yield and air content

- Air content

{ASTM C-143). 

{ASTM C-138). 

(ASTM C-173 or C-231). 

- Malling and Curing Concrete Test Specimens in the Field (ASTM C-31 or BS-1881:

part 3).

2.1.2 Hardened Concrete Tests: 

Various tests on Hardened Concrete is done to ensure the design strength 

of concrete and quality of concrete construction is achieued. 

2.1.2.1 Non-Destructiue Tests: 

The main non-destructiue tests for strength on hardened concrete are as follows: 

- Schmidt hammer test (ASTM C-805 ). 

- Ultrasonic test (ASTM C-597). 

- Pull-out test {ASTM C-900) 

Corrosion analysis of steel in hardened concrete {Half-cell potential 

measurements) 

2.1.2.2 Destructiue Tests: 

(ASTM C876) 

The main destructiue tests on hardened concrete are as follows: 

- Compressiue strength {ASTM C-39) 

- Splitting Tensile Strength of Cylindrical Concrete specimen (ASTM C-496) 

- Flexural Strength of Concrete (ASTM C-78) 

- Concrete core test (ASTM C42) 

2.1.2.3 Other tests: 

- Concrete mix design.

- Chemical analysis: Carbonation - Cement Content - Salts (CL- - so4- ).



2.2 Concrete Quality Control: 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

-



1) Creation of a laboratory at the project site with equipment required for

conducting the routines tests on the concrete.

2) Send a qualified technician to superuise the concrete pouring and checking the

concrete homogeneity, casting time, placing of concrete, and conduct all field

and laboratory testing required for the concrete to determine the quality of the

concrete to be used.

3) The Concrete Testing:

4 Site sampling fresh concrete, malle & cure concrete Cylinder 

or cube, ASTM C172, C31 or BS 1881. 

� Temperature, Slump & Air content 

Compressiue Strength of cylinders, BS 1881. 

4) The Testing Equipment:

� Slump Cone Set 

� Concrete Cylinder or Cube Molds. 

Calibrated Compressiue Strength Machine . 

..._ Others. 

3. ASPHALT TESTING:

1) Bitumen penetration test.

2) Bit. Softening point test (Ring & Ball method)

3) Bit. Flush & fire point test.

4) Bit. Viscosity test.

5) Bitumen Ductility test.

6) Asphalt extraction test.

7) Max. theoretical specific grauity (Cjmm) of asphalt mix

8) Marshall & flow test.

9) Asphalt mix design

10) Asphalt coring at site.

(AASHTO T-49) 

(AASHTO T-53) 

(ASTM D-92) 

(ASTM D-88) 

(ASTM D-113) 

(ASTM D-6847) 

(ASTM D-2041) 

(ASTM D-6927) 

(ASTM D-2950) 



4. AGGREGATE TESTS:

1) Practice for sampling aggregates

2) Reducing field samples to testing size

3) Sieue Analysis of Aggregates

4) Materials finer than (No. 200) sieue by washing

5) Specific grauity and absorption of coarse aggregate

6) Specific grauity and absorption of fine aggregate

7) Organic Impurities in fine aggregate

8) Total moisture content of aggregate by drying

9) Unit weight and uoids in aggregates

10) Resistance degradation of coarse aggregate

11) Clay lumps and friable particles

12) Soundness of aggregate

13) Potential reactiuity of aggregate

14) Flat and elongated particles in coarse aggregate

15) Flat and elongated particles in coarse aggregate

16} Chloride in aggregate

17} Sulfate in aggregate

18) Crushing ualue of aggregate

19) 10% fine ualue of aggregate

20)Aggregate shape test (Angularity Number)

5. CEMENT TESTS:

1) Specific grauity of cement.

2} Setting Time

3) Compressiue Strength

4) Fineness of hydraulic cement

5) Loss of ignition of Portland cement.

6. ADMIXTURE:

1) Technical sheet

(ASTM D-75} 

(ASTM C-702) 

(ASTM C-136) 

(ASTM C-117} 

(ASTM C-127} 

(ASTM C-128) 

(ASTM C-40) 

(ASTM C-566) 

(ASTM C-29) 

(ASTM C-131) 

(ASTM C-142) 

(ASTM C-88) 

(ASTM C-289) 

(ASTM D-4791) 

(BS 812) 

(BS 812} 

(BS 812) 

(BS 812) 

(BS 812} 

(BS 812) 

(ASTM C-188) 

(ASTM C-191) 

(ASTM C-109) 

(ASTM C-204) 

(ASTM C-114) 



2) Trial mixes for eualuating the effect admixture on Slump, Slump loss, Setting

Time, and Strength.

7. STEEL TEST:

1) Steel Yield & Ultimate Stress.

2) Steel Elongation at breatmge.

3) Cold Steel Bend Test.

8. CALIBRATION SERVICE:

1- Concrete crushing machine.

2- CBR machine

3- Marshall machine

4- Lab. Balances

5- Concrete batching plant

6- Asphalt batching plant

(ASTM A-370) 

(ASTM A-370) 

(ASTM A-370) 

(ASTM E-4-03) 

(ASTM E-4-03) 

(ASTM E-4-03) 

(ASTM E-898-93) 

(ASTM C-94) 

(ASTM C-94) 
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Environmental Impact Assessment
Method Of Statement For

- Introduction.

- EIA Process:

Collection and Review Project Data.
Field Investigation.

EIA Report.

- Important Projects.





2.1 Collection and Review of Project Data: 

















2.2 Field Investigation: 



2.3 EIA Report: 
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Environmental Monitoring
Method Of Statement For

- Air quality Monitoring.

- Noise quality Monitoring.

- Water quality Monitoring.

- Soil quality Monitoring.
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2} Noise leuel Monitoring:

Noise leuel Monitoring is carried out with noise

leuel meter. Noise Leuel can be obserued for 24 hours 

to find out trends in noise leuel fluctuations. Also, 

Noise Impact Assessment is Part of Enuironmental 

Impact Assessment. 

3} Water Quality Monitoring:

In Water quality monitoring samples are

taRen from water source (Eg. Riuer, laRe or tap 

water etc.) by grab sampling or by regular 

interuals, Passiue Sampling, or remote sampling. 

then in laboratory Chemical, Biological, 

radiological, microbiological, and E-coli test to 

determine quality of water. 

4) Soil Monitoring:

Initially soil samples are collected by grab

sampling method or composite sampling method. It is 

further tested in analytical laboratory. It is tested for 

pH, Chlorine, Sulphate, Phosphate, LOD, LOI etc. Soil 

analysis can be helpful to find out Soil fertility and 

correctiue action can be taRen to improue yield. 



Importance of Air quality monitoring: 

Air quality monitoring Procedure: 



Air Quality Monitoring Parameters 

Types of Air Quality Monitoring: 

1.1 Guidelines before Ambient Air Quality monitoring 



1.2 Selection of monitoring location 

1.3 Types of Ambient Air Quality Monitoring System 



We haue two stations was equipped with EPA approued gas analyzers and dust 

monitors 

Our stations specifications, components, Analyzers model and technology are 

shown in the following table: 

NO Components Model No. Model Origin 

1 
H2S & SO2 Gas analyzer 

T101 TELEDYNE USA 
UV Fluorescence 

2 
NO/NO2/NOx Gas analyzer 

T 200 TELEDYNE USA 
Chemiluminescence NOx, NO, NO2 

3 
CO Gas analyzer 

T 301 TELEDYNE USA 
Gas Filter Correlation CO 

4 
03 Gas analyzer 

T 400 TELEDYNE USA 
UV Absorption 03 

5 Ozone and zero air system T701 TELEDYNE USA 

Dust monitor Beta PLUS Particle GRIMM 
GERMANY 6 EDM180 

Measurement System MONITORING 

7 Calibration Equipment T700 TELEDYNE USA 

8 Weather Station Lufft WS601- UMB Lufft GERMANY 

9 Mast & Accessories {10 m) CSQT10-17923 Clar� Masts UK 

Data Acquisition system and 
base_Seruer WB Engineering 10 

instruments 
My_ GERMANY 

11 Cooling units 1.5 ton (capacity) Dai�in JAPAN 

12 Air inlet 00001 WB Engineering GERMANY 

13 Cabinet and accessories My_ES_CS_A WB Engineering GERMANY 

14 (D iesel Generator unit) APD25A ASKA TURKEY 

15 Security Thermal Switch My_E_base_Seruer WB Engineering GERMANY 

•



1.3.1.2 Meteorological Monitoring by Weather Station: 

Meteorological data is uploaded in the same way as continuous air quality data, 

it is uery important to monitor meteorological data at the air quality monitoring site 

as weather is important factor for the mouement of pollutants, which can 

affect concentrations of pollutants, wind speed, wind direction, temperature, 

humidity etc. 

A weather station is a facility, either on Land or sea, with 

instruments and equipment for measuring atmospheric conditions to 

prouide information for weather forecasts and to study the weather 

and climate. The measurements ta�en include temperature, 

barometric pressure, humidity, wind speed, wind direction, and 

precipitation amounts. Wind measurements are ta�en with as few 

as other obstructions as possible, while temperature and humidity 

measurements are �ept free from direct solar radiation, or 

insolation. Manual obseruations are ta�en at Least once daily, while 

automated measurements are ta�en at Least once an hour. Weather 

conditions out at sea are ta�en by ships and buoys, which measure 

slightly different meteorological quantities such as sea surface 

temperature, waue height, and waue period. Drifting weather buoys 

outnumber their moored uersions by a significant amount. 

1.3.2 Non-Continuous Ambient Air Quality Monitoring System 

non-continuous Monitoring is preferred in some cases because it is easier and 

Less expensiue than continuous, automatic sampling, while producing equally 

ualuable results 

We conducting the non-continuous measurements for a uariety of parameters, 

including particulate matter (PM), sulphur dioxide (S02), hydrogen sulphide (H2S), 

carbon monoxide (CO), nitrogen oxides (NOx) and ozone (03) by a portable 

equipment approued by Presidency of Meteorology and Enuironment (PME). 

Also in non-continuous Monitoring filters or canisters are placed in the field by 

technicians for a discrete period of time (such as 24 hours), and then sent to registered 

Laboratories where they are weighed and analyzed to determine their content. 

•



1.3.2.1 Portable Equipment: 

We haue a uarious portable equipment approued by PME to conduct the non­

continuous ambient air quality monitoring for a uariety of parameter such as PM2.5 & 

PM10, SOx, NOx, 03, H2S, HC, etc. 

070NF MFTFR 

Ozone Meter AQ-200 is a highly accurate instrument for measuring 

ozone concentrations in the air. The Ozone Meter can be equipped with 

four different heads that uary in their measurement range. 

MULTIRAE 

MultiRAE is the most aduanced portable chemical detector on the 

marRet. With the flexibility of up to six gas sensors such as CO, CO2, 

SOx, Nox, H2S, HC, and NH4. 

DUSTTRAK 

Dust TraR is a highly accurate instrument for measuring PM2.5 and 

PM10 concentrations. 

1.3.2.2 High Volume Air Samplers 

High Volume Air Sampler consist of filter holding assembly, High capacity 

blower, U-tube Manometer, Rotameter, impinges housed in 

detachable fiber case, inlet filters, uoltage stabilizer & Timer. 

High uolume air samplers are used for the collection of 

airborne particulate matter in ambient air. They are auailable 

for the collection of Total Suspended particulates {TSP), 

particulate matter with an aerodynamic diameter of Less than 

10µm (PM10), particulate matter with an aerodynamic 

diameter of less than 2.5µm {PM2.5), and semi-uolatile organic 

compounds and pesticides (PUF). 



1.3.2.3 Canister air sampler 

The canister is used for air sampling in the case of uolatile 

organic compounds, an air sampling canister is a container for 

collecting a whole air sample. Canister may be spherical or 

cylindrical and is constructed of specially treated stainless steel. 

The canister is prepared for sampling by euacuation the 

contents to uacuum of approximately 29.9 inches of mercury (in 

Hg). Opening the stainless-steel bellows ualue allows the air 

sample to enter the canister. Flow controllers can be utilized to restrict the flow and 

allow for collection at desired flow rate or ouer a desired range. When the sample has 

been collected, the ualue is closed and the canister is returned to the laboratory. 

1.3.3 Stock Emission Monitoring: 

StacR monitoring is referred as StacR emission testing, stacR emission 

monitoring or stacR sampling. It is a process to measure emission of industrial waste 

or pollutants emitted into atmosphere. The pollutants emitted from stacR can be solid, 

gaseous, liquid organic or inorganic. 

1.3.3.1 The Purpose of Stack Emission Monitoring: 

a. To determine the quality and quantity of air pollutants emitted by the source.

b. To measure effectiueness of pollutants controller equipment before and after

installation.

c. To measure effectiueness of pollutants controller equipment for giuen condition.

d. To compare results with emission standards to taRe required action.

e. To compare changes in emission with the changes in processes or raw materials

1.3.3.2 Stack Emission Monitoring Procedure: 

StacR Emission monitoring procedure includes tasRs of Measurement, testing, 

sampling, and analysis. Onsite determination of physical parameters of flue gases 

such as temperature, flow and pressure also inuolued in StacR emission monitoring. 

There are two options in stacR emission measurements: 

1) Measurement of particulate matter concentration in COOLER STACK for

two line by using Method 5.

•



Filter heater box 

Probe assembly 

lmpingers and ice 

box 

Control console 

Pump 

2) Measurement of GASES in CLINKER STACK by using Flue Gases

Analyzer:

Monitoring stacR emissions using techniques of continuous monitoring so that

has been set concentration ratios of gases required on an ongoing basis (and

that through the worR of three batches for each batch of 60 minutes) and is set

each gas separately by unit ultrauiolet red, which confirms the accuracy of the

measurements and the significance that it represents ratios gases on a regular

basis and not on a temporary basis.

The methods used in measuring the emissions of flue gases: 

# Parameter Unit Method 

01 Nitrogen Dioxide mg/m3 US EPA Method 7E 

02 Sulfur Dioxide mg/m3 US EPA Method 6C 

03 Carbon Monoxide mg/m3 US EPA Method10 

04 Carbon Dioxide % US EPA Method3A 

05 Ratio of Oxygen % US EPA Method3A 



2.1 Indoor Air Quality Monitoring Process: 



2.2 Indoor Pollutants Management: 



1.1 Point sources 

1.2 Non-point sources 



2. IN-SITU TESTING

The field-measurement procedures implemented depend on: 

a. The type of water body for which the chemical, physical, and biological

characteristics are being determined.

b. Onsite characteristics and conditions at the time of measurement.

c. On the study objectiues and data quality requirements of the project.

Onsite measurement is necessary to preserue sample integrity and ensure data 

accuracy for the following field measurements: water temperature, Dissolued-Oxygen 

(DO) concentration, Specific Electrical Conductance {SC), 

pH, Oxidation Reduction Potential {ORP), Total Dissolued Solid, 

Ammonia, Nitrate, Chloride, Chlorophyll-a, Blue Green Algae, and turbidity. 

Salinity, 

All these 

parameters will be measured in situ by using multi-parameter sensors {TEST KIT, SOIL, 

AND IRRIGATION WATER, HACH SIW-1). 

The water quality Mts can simultaneously measure: pH, temperature, 

dissolued oxygen, conductiuity, salinity, turbidity, total dissolued solids {TDS), water 

depth, oxidation reduction potential {ORP), seawater specific grauity and up to three 

specific ions. The water quality Mt is flexible enough to use for checMng the quality of 

a broad range of water samples, from factory effluent to urban drainage, riuer water, 

laRe and marsh water, aquatic culture tanRs, agricultural water supplies, and 



3.1 Physical Analysis: 

3.2 Chemical Analysis: 



3.3 Microbiological Analysis: 

3.4 Organic Analysis: 



1. INTRODUCTION:

Soil pollution, also commonly referred to as soil contamination, is defined as a 

phenomenon characterized by the Loss of structural and biological properties by the 

soil Layers as a result of manmade factors and natural factors, such as wind, soil 

erosion, acid rains and forest fires. 

Manmade factors, such as 

deforestation, excessiue and indiscriminate 

chemical usage, discharge of industrial 

waste products and more are often 

considered to be major causes Leading to soil 

pollution. Soil pollution can Lead to serious 

repercussions on both the plant and animal 

species and thus indirectly humans. 

Some of the common effects on indiuiduals include deuelopment of health 

disorders, such as cancer, sRin disorders and deuelopment disorders, depending upon 

the chemicals present in the soil. From an Industrial perspectiue, soil pollution can 

Lead to uarious effects, such as reduction in the soil fertility, significantly reducing the 

crop production, imbalance in the plant and animal species and deposition of silt in 

the underwater deposits. Testing soil pollution can be uery complicated, and there is 

no way to detect all the possible pollutants. The most common pollutants are 

petroleum products, heauy metals, industrial soluents, pesticides, herbicides, salts 

and fertilizers or plant nutrients in such high concentrations that they become toxic 

for agricultural crops. Periodic use of agricultural soil testing as a diagnostic tool 

maRes it possible to pinpoint deficiencies in time to remedy issues before significant 

reuenue Loss. Agricultural soil testing prouides a measure of a soil's fertility, nutrient 

content, and the presence of potentially harmful organisms. Based on current soil 

quality standards in the General Presidency of Meteorology and Enuironment 

Protection in Saudi Arabia, European and the International standards. yECO Company 

will measure the soil contaminants, soluble salts, organic matter content, nutrient 

Leuels, and soil consolidation future which requested from our customers. 

•



2. IN-SITU TESTING

The field-measurement procedures implemented depend on: 

a. the type of soil for which the chemical and physical characteristics are being

determined.

b. onsite characteristics and conditions at the time of measurement.

c. The study objectiues and data quality requirements of the project.

Onsite measurement is necessary to preserue sample integrity and ensure data 

accuracy for the following field measurements. 

Samples at field can be used to determine soil moisture content, Electric 

Conductiuity, pH, some physical, chemical, and biological characteristics. 

complete soil profile will be done in the field. 

Also, a 

All these parameters will be measured in situ by using multi-parameter sensors 

{TEST KIT, SOIL, AND IRRIGATION WATER, HACH SIW-1). 

3. LABORATORY TESTS

Soil samples collected from the site of inuestigation by a soil sampler will be send 

to lab for preseruations. In Geco lab, soil pollutants, chemical, and physical 

characteristics will be measured by using lab tool liits. Also, Nitrogen, Phosphorus and 

Potassium and testing other pollutants such as petroleum products, heauy metals, 

•



Geotechnical & Enuironmental Co. Ltd 

industrial soluents, pesticides, salts, and fertilizers will be measured by using Atomic 

Absorption. 

# 

1 
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3 
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16 

17 

18 

19 

20 

The Laboratory tests conducted on the water samples are as follows: 

I Test I Reference 

PH Test. 
ASTM D-4972 

EPA- 9040D 

Water Content. ASTM D-2216 

Lime Content. ASTM D-3155 

Carbonate Content. ASTM D-4373 

Total Organic Matter. ASTM D-2976 

Total Nitrogen ASTM D-2973 

Chlorides Content ASTM D-1411 

Determination of Lead 
ASTM E-1614 

EPA-SW-7420 

Total, Fixed & Volatile Solids. SMWW-2540 

Volatile Organic Compounds in Soil. EPA-SW-5021 

Determination of Arsenic 
EPA-SW-7060A 

EPA-SW-7061A 

Determination of Antimony. EPA-7062 

Determination of Chromium. EPA-SW-7197 

Determination of Mercury. EPA-SW-7471A 

EPA-SW-7740 

Determination of Selenium. EPA-SW-7741A 

EPA-SW-7742 

Determination of Cyanide. EPA-SW-9010B 

Caution Exchange Capacity. 
EPA-SW-9080 

EPA-SW-9081 

Determination of Sulfate. ASTM C-1580 

Determination of Phosphorus. ASTM D-6146 

Nitrate & Nitrite. ASTM D-3867 
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21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

Grease & Oil. ASTM D-3921 

Phenol. EPA-SW-3640A 

Potassium. EPA-SW-7610 

Sulfides. EPA-SW-9030B 

Sulfide Total. EPA-SW-9215 

Titanium. EPA-SW-6010B 

Zinc. EPA-SW-0600 

Sodium. EPA-SW-3005A 

Electrical Conductiuity. SMWW-2510 

Aluminum. EPA-SW-3005A 

Barium. EPA-SW-0060 

Boron. EPA-SW-3051 

Cadmium. EPA-SW-0060 

Calcium. EPA-SW-3005A 

Cobalt. EPA-SW-0060 

Copper. EPA-SW-0060 

Iron. EPA-SW-3005A 

Magnesium. EPA-SW-3005A 

Total Chlorinated Hydrocarbons. EPA- 8260 

PCBs (Total) USEPA -3510 / 8270 

PAHs (16 Parameters) USEPA -8270D 

Total Petroleum Hydrocarbons (TPH) APHA-5520F 
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GECO OCEANOGRAPHIC AND COASTAL 
STUDIES 

FACILITIES & SCOPE OF WORK 



Vision : 

Provide the best different Oceanographic and Coastal Studies of the different Coastal and 

Aquatic Ecosystems in the required and limited time with high quality and accuracy. 

Mission: 

The Oceanographic and Coastal Studies Department is a unique multidisciplinary in different 

Oceanographic Fields Ecological, Biological, Chemical, Geological and Physical, according to the 

National and International Standards which accredited by many Saudi Organizations and Authorities. 

As well as Study the different marine environments for face all the challenges and hazards which may 

exist from different Sources of Pollution and Climatic Changes. This is to serve the Coastal and Marine 

Communities related to Sustainable Development in the whole Coastal areas of Kingdom of Saudi 

Arabia, which develop the national economy according to Saudi Vision 2030. 

Objectives: 

1. Providing Oceanographic Environmental Assessment Consultations to Governmental and

Private Institutions and Authorities.

2. Providing Studies and Monitoring of Ecological Oceanography and Coastal Processes.

3. Providing Digital and Numerical Simulation and Modeling of Coastal Processes and

Ecological Oceanography.

4. Providing Coastal and Oceanographic Studies.

5. Providing Coastal and Oceanographic Base Line Ecology.

6. Providing Digital Numerical Hydrodynamic Simulation Models.

7. Providing Coastal Planning and Management.

8. Providing Assessment of the Likely Environmental Impacts of Coastal Development.

9. Providing Likely Oceanographic Environmental Impacts Assessment.

10. Training Courses for Oceanographic and Coastal Studies.

GECO Oceanographic and Coastal Studies 



Coastal and Oceanographic Studies and Scope of Work 

1. Bathymetric Surveys.

2. Sea Bottom Profilers.

3. Topographic Surveys.

4. Geomorphologic Surveys.

5. Water Quality (Physico-chemical Parameters) Surveys within the entire Depths of the

Seawater Column.

6. Seawater Sampling.

7. Beach, Shoreline and Bottom Sediment Sampling.

8. Bottom Sediment Corer Sampling.

9. Videos and Photographs Imaging Surveys of Seabed and Coral Reef, using high quality and

accurate Digital Marine Rack Mount Video Control System.

10. Videos and Photographs Imaging Surveys of Marine Organisms within the Seawater Column,

using high quality and accurate Dropdown Digital Marine Rack Mount Video Control System.

11. Videos and Photographs Imaging Surveys of Benthic Marine Organisms, using high quality

and accurate Dropdown Digital Marine Rack Mount Video Control System.

12. Videos and Photographs Imaging Surveys of Marine Habitats, using high quality and accurate

Dropdown Digital Marine Rack Mount Video Control System.

13. Videos and Photographs Imaging Surveys of Intertidal Marine Organisms, using high quality

and accurate Digital Marine Video Camera.

14. Videos and Photographs Imaging Surveys of Intertidal Marine Habitats, using high quality

and accurate Digital Marine Video Camera.

15. Oceanographic Monitoring of Hydrocarbons Derivatives, Petroleum, Radiological, Sewage

Pollutants.

16. Detailed Ecological (Substrate and Habitats) and Environmental Serves and Study of the

Marine and Coastal Regions.

17. Detailed Biological Survey (Fauna and Flora) and Study of the Marine and Coastal Regions.



18. Detailed Chemical Survey (Seawater and Bottom Sediments) and Study of the Marine and

Coastal Regions.

19. Detailed Physical (Wind, Waves, Currents, Tides) Survey and Study of the Marine and Coastal

Regions.

20. Detailed Geological Survey (Geomorphology, Stratigraphy, Topography) and Study of the

Marine and Coastal Regions.

21. Detailed Survey and Study of the Oceanography and Coastal Processes.

22. Detailed Studies of the Marine Environmental Base Line Ecology.

23. Marine Studies and consulting for Assessment of the Likely Impacts of Coastal Development.

24. Marine Studies and consulting Coastal Planning and Management.

25. Marine Studies and Consulting for Quantitative and Qualitative Change Detection of Bottom

Sediments (Accretion / Erosion).

26. Marine Studies and Consulting for Quantitative and Qualitative Change Detection of

Shoreline Changes (Accretion / Erosion).

27. Marine Studies and Consulting for Sea Bottom Topography Surveys.

28. Marine Studies and Consulting for Sea Bottom Bathymetric Surveys.

29. Marine Studies and Consulting for Measuring Slope of Sea Bottom and Shoreline.

30. Marine Studies and Consulting for Structural, Textile, Distributional and Geomorphological

Properties of Sediment Types.

31. Marine Studies and Consulting for Marine Environmental Impact assessment, and

Applications of World National Environmental Standards, Lows and Codes, and the Global

Standards of the World Health Organization (WHO).

32. Develop   the Future Forecasting and   Prediction of an Environmental Sustainable

Development in the Coastal area.

33. Develop the Future Forecasting and Prediction of an Environmental impacts of new

Industrial and Strategic Institutions over the Long Term.



34. Oceanographic Studies and Consulting for Follow up and the study of the evolution of

Natural Environmental Phenomena and update their data.

35. Support Decision-Making for the Site Selection and Evaluation Studies of the Best Appropriate

Marine and Coastal Areas for Establishment of Strategic Installations, according to Safety,

Economical and Environmental Standards.

36. Oceanographic Environmental Studies and Consulting for Coastal Processes and

Morphodynamic Changes.

37. Oceanographic Environmental Studies and Consulting for the Hydrodynamic Transport of

Marine Sediments.

38. Oceanographic Environmental Studies and Consultations to evaluate the Potential Impacts of

Coastal Sustainable Development.

39. Oceanographic Environmental Studies and Consultancy for Planning and Management of

Coastal Areas.

40. Prepare the Digital Numerical Ecological Oceanographic Simulation Models.

41. Prepare the Digital Numerical Hydrodynamic Simulation Models.

42. Prepare the Digital Numerical Bio-Geo-Hydro-Morphodynamical Oceanographic Simulation

Models.

43. Prepare the Physical Oceanographic Simulation Models.

44. Detailed Study of Hydrodynamics of Bottom Sediment Transport.

45. Thermal Pollution and its dispersion in Oceanographic Environment.

46. Tracing and Dispersion of Wastewater Discharge.

47. Tracing and Dispersion of Sewage Discharge.

48. Photosynthetic Active Radiation (PAR) and Primary Productivity (PP).

49. Selecting the Proposed options of appropriate Intake and Discharge Canals of any coastal

project.

50. Any Projects relative to the Oceanographic and Coastal Studies.

https://www.ysi.com/parameters/photosynthetic-active-radiation-par


Methodological Approach of Coastal and Oceanographic Studies 

Preparatory Survey Works and Exploratory Surveys: 

a)-Mobilization : 

Mobilizations will be started once the necessary approval is secured. Sampling Vessels, 

instruments, sampling bottles and other supplies will be mobilized to the site. All the sampling bottles 

will be selected as per the Manual of oceanographic observations and pollutant analyses methods 

(MOOPAM, 1989), by Regional Organization for the Protection of the Marine Environment (ROPME). 

The instruments will be calibrated as per the user’s manuals of each instrument. 

b)- Exploratory Surveys: 

An Exploratory Surveys will be conducted to selecting the accurate and appropriate Transects 

and Stations for seawater quality surveys, Collection of Seawater and Bottom Sediment Samples and 

Biological Surveys (Substrates & Habitats) (Fauna & Flora) “Biodiversity”, as well as Physical 

Oceanographic Data Collection. 

During this survey selected stations will be accessed and depth and other logistical  problems 

will be assessed. The results will be discussed with the client for the final selection of the Transects 

and Stations (i.e. selected stations in the Initial Approval from the Client may be unsuitable for 

seawater and marine sediment collection due to the substrate type or depth). Finally, final approval 

is taken from the Client on the Transects and Stations which selected during this exploratory survey. 

Two Exploratory Survey will be conducted : 

i. The First one Beach, Shoreline and Near shore Surveys :

Will be done for Beach, Shoreline and Nearshore Surveys. Hand held GPS, Land Surveying 

Equipment, Digital Video Camera, high quality and accurate Digital Marine Video Camera and 4X4 

Vehicle will be used for this survey. This survey is used as the guidance and assistance in the selecting 

the defined number of the best and high accurate of Beach, Shoreline and Nearshore Transects or 

Profiles (T1 – Tn) roughly Perpendicular to the Shoreline Seaward (Offshoreward), and in the 

segmentation of the Beach, Shoreline and Nearshore into the defined number of Sections (Sec1 – Secn) 

and Subsections (Sub1 – Subn) depending on Topography, Geomorphology, Morphodynamics and 

Intertidal Zone for focusing the study of Beach, Shoreline and Nearshore 



Surveys in more details. As well as used for the guidance and assistance in the selecting the defined 

number of the best and high accurate of Beach, Shoreline and Nearshore Stations (S1 – Sn) for 

seawater quality surveys, Collection of Seawater and Sediment Samples and Biological Surveys 

(Substrates & Habitats) (Fauna & Flora) “Biodiversity” of Beach, Shoreline and Nearshore. 

Beach, Shoreline and Nearshore Transects or Profiles (T1 – Tn) Perpendicular to the 

Shoreline Seaward (Offshoreward), Sections (Sec1 – Secn), Subsections (Sub1 – Subn) and 

Stations (S1 – Sn). 

ii. The Second one Offshore Survey :

Will be done for Offshore Surveys. GPS, Bathymetric Echo Sounder and Sub Bottom Profiler, 

high quality and accurate Dropdown Digital Marine Rack Mount Video Control System and Boat will 

be used for this survey. This survey is used as the guidance and assistance in the selecting the defined 

number of the best and high accurate of Offshore Transects or Profiles (T1 – Tn) roughly 

Perpendicular to the Shoreline extending Seaward (Offshoreward) from nearshore to offshore, 

depending on substrate type and depth. As well as used for the guidance and assistance in the 

selecting the defined number of the best and high accurate of Offshore Stations (S1 – Sn) for seawater 

quality surveys, Collection of Seawater and Bottom Sediment Samples and Biological Surveys  

(Substrates  &  Habitats)  (Fauna  &  Flora)  “Biodiversity”  of  Offshore.  Also  used  for   the 



guidance and assistance in the selecting the locations of appropriate sites for mooring and fixing the 

Instruments of Physical Oceanographic Data Collection. 

Beach, Shoreline and Nearshore Transects or Profiles (T1 – Tn) Perpendicular to the 

Shoreline Seaward (Offshoreward), and Stations (S1 – Sn). 



Beach, Shoreline and Nearshore Transects or Profiles (T1 – Tn) Perpendicular to the Shoreline 
Seaward (Offshoreward), Sections (Sec1 – Secn), Subsections (Sub1 – Subn) and Stations (S1 – Sn). 

Beach, Nearshore and Shoreline Surveys : 
Beach, Nearshore and Shoreline Surveys will be done using Hand held GPS, Land Surveying 

Equipment, Digital Video Camera, high quality and accurate Digital Marine Video Camera and 4X4 

Vehicle. It is the visual survey, will monitor a section of the coast by walking or driving through the 

entire coastline and all the relevant information observed will be noted and at each Transects or 

Profiles (T1 – Tn), Sections (Sec1 – Secn) and Subsections (Sub1 – Subn) intensive samplings will be 

conducted. 

The scientific research team will be documented the site’s location from the GPS and  multiple 

pictures will be taken of each site. After the surveys, photographs and GPS data will be downloaded 

for analysis and interpretation using GIS and advanced sets of computer software. In 



some cases using Satellite Images or Aerial Photographs as Digital Image Processing and Analysis 

by using Remote Sensing and GIS Techniques 

The scientific research team will document the biota and habitats towards the seaward side 

up to 1m depth. The observations include the intertidal extent, slope, biological elements present like 

mangroves and shoreline vegetation and fauna and type of substrate and  other geographical and 

geomorphological features. Land uses, water conditions, natural resources, human activities and 

potential pollution sources will be recorded. The data will be analyzed and will be presented as GIS 

maps. 

Critical marine habitats like mangroves, coral heads, seaweeds and seagrass (if present) will 

be studied in detail; which includes density and cover by photo-quadrat method. Percentage cover 

will be calculated by visual estimation and the photographs will be analyzed with appropriate  image 

analyzing software. 

The vertical survey extended the beach, upper inter-tidal zone (Surf Zone) and extended up 

the sub-tidal zone. To characterize and classify the existing landforms, vegetation, and fauna, the 

scientific research team will be used two methods of sampling. The first method is an intensive, 

quantitative sampling method will be conducted in areas of patchy vegetation with variation in 

landforms, while the second method is a more subjective sampling method will be used in areas that 

have critical habitats and vegetation. A more subjective, qualitative method (preferential sampling) 

will be used in areas where vegetation and landforms are more uniform. 

Systematic survey methods will be employed to provide the greatest coverage possible of  the 

area and to get maximum coverage with sampling points spaced equidistant over the area. The survey 

approach and standards will be outlined to provide systematic data on terrestrial  vegetation, fauna 

and landforms and their abundance and composition patterns. Representative areas of each habitat 

will be surveyed by direct observation. Photographs of habitats and ecological features of special 

importance will be noted with geographical coordinates. 

The GECO team will be surveyed the beach and coastal shoreline according to the following 
criteria : 

• Accessibility
• Coastal Uses
• Physical Characteristics of the Beach
• Physical Characteristics of the Near shore
• Physical Characteristics of the Shoreline



• Water Characteristics
• Wildlife Observations (Biological Biodiversity)
• Geographical coordinates

• Geological and Geomorphological Features
• General habitat
• Landward Habitat
• Intertidal Substratum
• Morph dynamics
• Inter-tidal extent
• Accretion and Erosion areas
• Land use pattern and Recreational Activities
• Litter and Debris Pollutions
• Terrestrial Flora and Fauna
• Marine Flora and Fauna
• General assessment of vegetation and faunal condition
• The range of major habitats in the study area
• Additional opportunistic data during ground trothing



Beach, Nearshore and Shoreline Surveys. 



Mangrove Community of Beach, Nearshore and Shoreline Surveys. 

Collection of Seawater Samples : 

Seawater samples will be collected from each entire Stations (S1 – Sn) which selected during 

Exploratory Survey, at three depths (Surface layer – Middle layer – Bottom layer). Horizontal 

Seawater Samplers (Van Dorn water samplers) or Vertical Seawater Samplers (Ruttner water 

samplers) will be used for water sample collection according to the nature of the project or the client's 

request. Seawater samples will be collected once or repeatedly several times during entire the study 

period, depending on the nature of the project or the client's request. 

Surface water samples will be collected at about 0.50m below the surface of the water and 

bottom water samples will be collected at about 0.50m above the sea bottom, the depth was reading 

before by the Echo Sounder. 



Seawater Samplers 
a)- Vertical Seawater Samplers (Ruttner water samplers), 

b)- Horizontal Seawater Samplers (Van Dorn water samplers). 
c)- Bottles used to preserve Seawater Samples. 

Collection of Surface Bottom Sediment Samples : 
Surface Bottom Sediment Samples will be collected from each entire Stations (S1 – Sn) which 

selected during Exploratory Survey. Ekman Bottom Corer will be used to collect surface bottom 

sediment samples. Lowering by Portable Winch (230 VAC – 2200 W / 3 HP, Load : 110 kg.) will be 

slowed to avoid disturbance to the superficial sediments and the Epibenthos when impact with the 

seabed will be near. Upon retrieval, samples will be judged as acceptable when there will be complete 

closure of the grab, samples possessed a disinclined surface or no observation of substantial spillage 

during retrieval will be realized. 



Surface Bottom Sediment samples will be collected once or repeatedly several times during 

entire the study period, depending on the nature of the project or the client's request. 

Five Samples will be collected from each station depending on the nature of the project or 

the client's request for the following parameters : 

• One sample will be for Chemical analysis.

• One sample will be for Physical analysis.

• One sample will be for Mechanical analysis.

• One sample will be for Geological and Geochemical analysis.

• One sample will be for Biological analysis (Macrobenthos / Macrofauna).

Ekman Bottom Corer (5.00 L and 12.00 L). 



Portable Winch – 230 VAC – 2200 W (3 HP), Load 110 kg. 

Water Quality (Physico-chemical Parameters) : 
Water Quality (Physico-chemical Parameters) study will be done by in-situ methods. 

Important water quality parameters of the water will be measured by pre-calibrated portable multi-

parameter probes (YSI EXO2 Sonde). 

Water Quality Profiling will be performed in each entire Stations (S1 – Sn) which selected 

during Exploratory Survey, by collecting data at each 0.5 seconds and at entire depth of the water 

column. Preprogrammed mutliparameter probes will be lowered slowly to the bottom and the 

measurements will be performed in the continuous mode (profiling mode) at each 0.5 seconds during 

lowering. The stored data will be retrieved and downloaded for processing and analysis. The results 

will be tabulated in tables and represented graphically in figures, by using various sets of advanced 

computer software. 

Water Quality (Physico-chemical Parameters) will be measured once or repeatedly several 

times during entire the study period, depending on the nature of the project or the client's request. 

Parameters will be measured include : 



1. Depth.

2. pH/ ORP.

3. Turbidity.

4. Conductivity.

5. Specific conductivity.

6. Resistivity.

7. Salinity.

8. Temperature.

9. Total Dissolved Solids (TDS).

10. Total Suspended Solids (TSS).

11. Optical Dissolved Oxygen (Optical DO).

12. Total Algae (TAL), Chlorophyll and blue green algae.

13. Photosynthetic Active Radiation (PAR)/ Primary Productivity.

14. Chromophoric Dissolved Organic Matter or Colored Dissolved Organic Matter

(CDOM/FDOM).

15. Organic Matter in water (OM).

16. Rhodamine : Monitoring the Movement of Water as well as Dispersion and Mixing

Characteristics :

• Time-of-travel (TOT) studies.

• Hydraulic Characterization.

• Mixing Zone Identification.

• Pollution Plume Tracing.

• Tracing and Dispersion of Wastewater Discharge.

• Tracing and Dispersion of Sewage Discharge.

• Spill Mapping.

https://www.ysi.com/parameters/photosynthetic-active-radiation-par
https://www.ysi.com/parameters/rhodamine


Portable Mutliparameter Probes (Physico-chemical Parameters), YSI EXO2 Sonde 

. 



Measuring of Water Quality (Physico-chemical Parameters), YSI EXO2 Sonde. 



Physical Oceanographic Data Collection: 
The required Physical oceanographic data will be acquired by mooring AANDERAA 

SEAGUARD II Doppler Current Profiler with Directional Wave Recorder, Tide and Water Quality 

sensors. It will be performed in the Station which selected during Exploratory Survey depending on 

the Nature of the project. 

Physical oceanographic data will be measured one month or more during entire the study 

period, depending on the nature of the project or the client's request. 

The stored raw data will be retrieved and downloaded for processing and analysis. 

Characteristics of the Manipulating, Extrapolating and Processing of Oceanographic Raw Data will be 

listed in tables. Also the Correlation Matrix and Statistical Parameters will be calculated and listed in 

tables. As well as Timeseries Results will be represented graphically, the Waveroses  Results and 

Currentroses Results will be done by using various sets of advanced computer  software, to show the 

general conditions. 

Parameters will be measured include : 

1. Tides and Sea Level Changes.

2. Current Speed.

3. Current Direction.

4. Wave Height.

5. Wave Period.

6. Wave Direction.

7. Turbidity.

8. Conductivity.

9. Salinity.

10. Temperature.

11. Hydrostatic Pressure.

12. Depth.



Installing the Oceanographic Instrument AANDERAA SEAGUARD II Doppler Current Profiler with 
Directional Wave Recorder, Tide and Water Quality sensors 



AANDERAA SEAGUARD II Doppler Current Profiler with Directional Wave Recorder, Tide and 
Water Quality sensors 

Timeseries Results of Physical Oceanographic Data. 



Timeseries Results of Physical Oceanographic Data. 



Waverose of Significant Wave Height Waverose of Mean Wave Height 

Waverose of Mean Wave Period Currentrose

Waveroses and Currentrose Diagrams Results of Physical Oceanographic Data. 



Bathymetric and Topographic Surveys and Sea Bottom Profilers 

Bathymetric surveys allow us to measure the depth of a water body as well as map the 

underwater features of a water body. Multiple methods can be used for bathymetric surveys 

including multi-beam and single-beam surveys, sub-bottom profilers. 

Parameters will be measured during Survey 

i. Bathymetry.

ii. Topography.

iii. Characteristics of Sea Bottom (Bed Rock, Sediments, Coral Reefs).

iv. Textural and Types of Bottom Sediments (Stones, Pebbles, Gravel, Sand, Silt, Clay

and Mud).

v. Thickness of Bottom Sediments.

a)-Plotting Diagrams : 

i. Plots Bathymetry Contour lines Diagrams.

ii. Plots Topography Diagrams.

iii. Plots Characteristics of Sea Bottom (Bed Rock, Sediments, Coral Reefs) Diagrams.

iv. Plots Textural and Types of Bottom Sediments (Stones, Pebbles, Gravel, Sand, Silt,

Clay and Mud) Diagrams.

v. Plots Thickness of Bottom Sediments Diagrams.

Bathymetric and Topographic Surveys and Sub Bottom Profilers will be done entire the 

coastal area, using Bathy 2010P ™ CHIRP Sub Bottom Profiler and Bathymetric Echo Sounder. 

Bathymetric staring from shoreline seaward (offshoreward), reaching defined depth or distance 

from shoreline depending on the nature of the Project or the client's request. 

This survey will be started by the defined number of the best and high accurate of Offshore 

Transects or Profiles (T1 – Tn), which selected before during the Exploratory Survey, roughly 

Perpendicular to the Shoreline extending Seaward (Offshoreward) from nearshore to offshore, 

depending on substrate type and depth. 



Bathy 2010P ™ CHIRP Sub Bottom Profiler and Bathymetric Echo Sounder. 

Bathymetric Contour of the Coastal Zone. 



Bathymetric and Topographic Surveys and Sub Bottom Profilers. 



Biological Survey "Biodiversity": 

b)- Plankton Study 

Phytoplankton Study : 

Phytoplankton is minute plant cells that contain chlorophyll pigment. Each cell contains 

pigment known as Chlorophyll “a”. It is a good indicator of the phytoplankton density found in the 

seawater. High concentrations of this phytoplankton may cause algal bloom. 

Phytoplankton concentration measurement is done by using YSI EXO2 multiparameter 

instrument equipped with Total Algae (TAL)/Chlorophyll and blue green algae sensor and 

Photosynthetic Active Radiation (PAR)/Primary Productivity sensor. The YSI instrument is lowered 

to a desired depth and the instrument is programmed to collect Chlorophyll and blue green algae data 

and Photosynthetic Active Radiation (PAR)/Primary Productivity data. The instrument is then 

brought to the lab to download data to the computer for analyses. 

Zooplankton Study : 

Zooplanktons are mostly compose of very small animals mostly found floating on the 

seawater. It includes minute’s foraminifers, radiolarians, crustaceans such as copepods and 

jellyfishes and its movement depends mostly on the water circulation. Most of the zooplanktons are 

planktonic in their life cycle while others are transient or temporary in its life cycle. 

A zooplankton net will be towed horizontally for ten minutes in various sampling station to 

collect zooplankton samples. Collected samples are transferred to a one-liter bottle then brought to 

the laboratory for settling volume analysis. Some zooplankton samples will be also subjected to 

microscopy to determine its taxonomic composition. 

Coliform Bacteria :Bacteria are commonly found in any aquatic environment and it can 

increase its population grammatically. Seawater samples will be collected and preserved from 

each entire Stations (S1 – Sn) as we discussed before in section Collection of Seawater Samples. 

https://www.ysi.com/parameters/photosynthetic-active-radiation-par
https://www.ysi.com/parameters/photosynthetic-active-radiation-par


Marine Fauna and Fish Visual Census 

Marine Fauna and Fish Visual Census will be observed using high quality and accurate 

Dropdown Digital Marine Rack Mount Video Control System. This system including two Video Frames 

systems. The first one is Towed Frame will be used for Videos and Photographs Imaging Surveys of 

Marine Organisms within the Seawater Column. The second one is Bottom Quadruped Frame will be 

used for Videos and Photographs Imaging Surveys of Seabed Marine Organisms. 



Marine Benthic Flora Studies 

Monitoring the variations on the abundance and diversity of the Marine Benthic Flora 

communities such as Benthic Flora growth, mortality, any significant changes in ecosystem or any 

sign of Marine Benthic Flora recruitment using the photoquadrat technique. 

Marine Benthic Flora studies will be doing using high quality and accurate Dropdown Digital 

Marine Rack Mount Video Control System with Bottom Quadruped Frame, is the same system used 

for Marine Fauna and Fish Visual Census at the sea bottom. 

Coral Reef Studies 

Monitoring the variations on the abundance and diversity of the coral reef communities such 

as coral growth, mortality, any significant changes in ecosystem or any sign of coral recruitment using 

the photoquadrat technique. 

Coral Reef studies will be doing using high quality and accurate Dropdown Digital Marine Rack 

Mount Video Control System with Bottom Quadruped Frame, is the same system used for Marine 

Fauna and Fish Visual Census at the sea bottom. 

C-Vision 24U Rack Mount Video Control System



Towed Frame Bottom Quadruped Frame 

High quality and accurate Dropdown Digital Marine Rack Mount Video Control System. 



Fish Visual Census Samples. 



Photoquadrat Study of Coral Reef using Bottom Quadruped Frame. 



Monitoring the variations on the abundance and diversity of the Coral Reef Communities. 



1)-Remote Sensing and Geographic Information System (GIS) : 

a)-Application in Oceanographic and Coastal Studies : 

Digital Satellite Images and Digital Aerial Photographs will be processed and analyzed using 

Remote Sensing techniques to identify : 

• Terrestrial Enhancement Features of the Coastal Zone.

• Seawater Enhancement Features of the Coastal Zone.

• Geological Features of the Coastal Zone.

• Geomorphological Features of the Coastal Zone.

• Physiological Landuse & Landcover Features of the Coastal Zone.

• Bathymetry and Bottom Profilers.

• Bottom Topography.

• Soil Features of the Coastal Zone.

• Biological Features of the Coastal Zone.

• Chemical Features of the Coastal Zone.

• Characteristics of Seawater Color of the Coastal Zone : Chlorophyll content, Total

Suspended Mater (TSM) and Colored Dissolved Organic Matter (CDOM).

• Optical Water Quality (OWQ).

• Monitoring Coral reef and Algae Bloom.

• Measuring Seawater Temperatures at different depths of the Coastal Zone.

• Seawater Salinity of the Coastal Zone.

• Characteristics of Sea Surface Winds in of the Coastal Zone.

• Waves Characteristics of the Coastal Zone.

• Currents Characteristics of the Coastal Zone.

• Tide Characteristics of the Coastal Zone.

• Sea Level of the Coastal Zone.

• Detections of Oil Spill / Seep and Spread.

• Wetland mapping and coastal hazards/vulnerability.

• Suspended Sediment Concentration.

• Potential Fishing Zone (PFZ).

• Monitor Coastal Resource.



b)- Change Detection Technique : 

Change detection of multi-temporal data over the study area for detect the Bottom and 

Shoreline Changes. The change detection procedures used assume that, change in surface cover or 

surface material will produce corresponding change in the reflectance of the study area. Thus, new 

surface will consequently be picked out as area of increased (accretion) or decreased (erosion) 

reflectance between the two dates, because water has characteristically lower reflectance than soil 

(sediment). 

Change Detection will be carried out using two methods : 

1)-Image-to-Image Technique "I - I" : 

Change detection technique using multi-dates of digital data of Satellite Images, will be 

used to carry out the overall objectives of this technique. The recent date was geometrically corrected 

to the Universal Transverse Mercator projection, used as the master image in the process of 

registration. The destination images of old multi-dates will be registered to the master one. 

1-1)-   Image Differencing Analysis “IDA”.

1-2)-   Image Rationing Analysis “IRA”.

1-3)-   Principal Component Analysis “PCA”.

1-4)-   Change Vector Analysis “CVA” :

1-4-1)- Histogram. 

1-4-2)- Change Distance Image. 

1-4-3)- Creating the Difference Images. 

1-4-4)- Cross-Tabulation. 

1-4-5)- Combined Image. 

1-4-6)- Change Direction Category Image. 

2)-Map-to-Image Technique "M - I" : 

Change detection technique using multi-dates of digital Satellite Images data, Digital Aerial 

Photograph and/or Digital Bathymetric Survey Map. 



Terrestrial Enhancement Features of the Coastal Zone. 

Seawater Enhancement Features of the Coastal Zone. 

Topography of the Coastal Zone. 



Geological and Geomorphological Features of the Coastal Zone. 

Physiological Land use & Landcover Features of the Coastal Zone. 

Soil Features of the Coastal Zone. 



Shoreline Change Detection of the Coastal Zone. 



Oceanographic and Coastal Modeling : 

a)-Digital Numerical Models : 

Digital Numerical Models are specialized computer programs that solve governing (usually 

physics-based) equations using numerical simulation techniques. A model could be as simple as a 

spreadsheet solution or as complex as a multi-routine program containing thousands of lines of code 

that represent the many different physical processes being simulated. In many cases relevant to the 

topics covered in this manual, the related field of study is commonly referred to as computational 

fluid dynamics (CFD). The terminology CFD is also used to describe a subset of numerical models that 

are extremely complex and typically only applied to very specific scenarios, by definition, are CFD 

models. The purpose of a numerical model is to solve an equation, or system of equations, repetitively 

in time and/or space in a highly efficient manner. 

Mathematical equations are solved using numerical simulation techniques. These techniques 

range from relatively simple to extremely complex. 

The models that rely on the solution of three or four partial differential equations consisting 

of numerous terms, in multiple dimensions; spatial and temporal. There are a number of different 

techniques for solving these equations. 

b)- Need for Modeling 

Coastal hydrodynamic processes are rarely described by simple, mathematical equations. 

Waves, tidal currents, water levels, and sediment transport are complex, unsteady (i.e., changing in 

time) processes that vary substantially in space due to changes in bathymetry (terrain), roughness, 

shoreline geometry, and meteorology (e.g., wind, pressure, precipitation, etc.). These processes are 

also dependent on one another, these types of interactions can be recreated, through physical or 

numerical modeling. 

c)-Typical Model Applications 

Three general categories of Digital Numerical Hydrodynamic models, each category defined 

by the types of equations that are solved, numerically, to predict a certain process. The categories are 

defined as general circulation models, wave models, and sediment transport models. 



General model types and their applications 

1)-Circulation Model : 

Tidal Elevations. 

Tidal Currents. 

Storm Surge. 

Flooding. 

2)-Wave Model 

Height, Period, Direction. 

Velocities. 

Breaking. 

Setup. 

3)-Sediment Transport Model 

Scour. 

Erosion/Deposition. 

Shoreline Change. 

Dune Erosion. 

d)- Types of Digital Numerical Hydrodynamic Models 

1)-One-dimensional (1 D) hydrodynamic model. 

2)-Two-dimensional (2 D) hydrodynamic model. 

3)-Three-dimensional (3 D) hydrodynamic model. 

Four basic dimensions could be resolved by a numerical model : one is time (t), the other three 

are spatial (x, y, z). The differences between one-dimensional (1D), two-dimensional (2D),  and three-

dimensional (3D) models in terms of the spatial dimension. The 1D and 2D models could involve any 

one or two of the three spatial dimensions, respectively, in addition to simulating the unsteady 

processes as a function of time. 

The three spatial dimensions are commonly referred to as x, y, and z. These spatial coordinates 

are (in most cases) analogous to east-west (easting), north-south (northing), and up- down (vertical). 

The spatial dimensions, x and y, generally refer to the horizontal plane while z refers to the vertical 

plane. 



The 1 D hydrodynamic models are mainly cross-shore (perpendicular to the shoreline) 

models that simulate beach profile change, dune erosion, wave shoaling and breaking, wave setup, 

and currents. 

The 3D hydrodynamic model is one where the governing equations for momentum, 

specifically velocity, are solved in all three dimensions. 

e)-Common types of numerical methods for solving mathematical 

equations : 

1)-Finite Difference Method (FDM) 

2)-Finite Element Method (FEM) 

3)-Finite Volume Method (FVM) 

4)-Spectral Element Method (SEM) 

5)-Boundary Element Method (BEM) 

f)- Input Data required for Oceanographic and Coastal Digital Simulation 

Models : 

The stored raw data of the entire Oceanographic and Coastal Studies will be retrieved, 

downloaded and will be undergo for Manipulating, Extrapolating, Processing and Statistical Analysis 

by using various sets of advanced computer software. Finally entire results will be integrated to the 

model, or some of this Data according to the nature of the project or the client's request. 

1)-Beach, Nearshore and Shoreline Surveys : 

Coastal Uses. 

Physical Characteristics of the Beach, Nearshore and Shoreline Surveys. 

Water Characteristics. 

Land Use. 

Wildlife Observations (Biological Biodiversity). 

Baseline data for future monitoring. 

2)-Physical Oceanographic Data : 

Tides and Sea Level Changes. 



• Current Speed.

• Current Direction.

• Wave Height.

• Wave Period.

• Wave Direction.

• Turbidity.

• Conductivity.

• Salinity.

• Temperature.

• Hydrostatic Pressure.

3)-Water Quality Data (Physico-chemical Parameters) : 

• pH/ ORP.

• Turbidity.

• Conductivity.

• Specific conductivity.

• Resistivity.

• Salinity.

• Temperature.

• Total Dissolved Solids (TDS).

• Total Suspended Solids (TSS).

• Optical Dissolved Oxygen (Optical DO).

• Total Algae (TAL), Chlorophyll and blue green algae.

• Photosynthetic Active Radiation (PAR)/ Primary Productivity.

• Chromophoric Dissolved Organic Matter or Colored Dissolved Organic Matter

(CDOM/FDOM).

• Organic Matter in water (OM).

• Rhodamine : Monitoring the Movement of Water as well as Dispersion and Mixing

Characteristics: (Time-of-travel (TOT) studies, Hydraulic Characterization,

Mixing Zone Identification, Pollution Plume Tracing, Tracing and Dispersion of

Wastewater Discharge, Tracing and Dispersion of Sewage Discharge, Spill

Mapping.

• 

4)-Remote Sensing Data : 

• Geological Features.

• Geomorphological Features.

• Physiological Landuse & Landcover Features.

• Bathymetry and Bottom Profilers.

• Bottom Topography.

• Biological Features.

• Chemical Features.

https://www.ysi.com/parameters/photosynthetic-active-radiation-par
https://www.ysi.com/parameters/rhodamine


• Characteristics of Seawater Color.

• Optical Water Quality (OWQ).

• Coral reef and Algae Bloom.

• Seawater Temperatures at different depths.

• Seawater Salinity.

• Characteristics of Sea Surface Winds.

• Waves Characteristics.

• Currents Characteristics.

• Tide Characteristics.

• Sea Level of the.

• Detections of Oil Spill / Seep and Spread.

• Wetland and coastal hazards/vulnerability.

• Suspended Sediment Concentration.

• Potential Fishing Zone (PFZ).

• Coastal Resource.

5)-Results of Chemical Analysis of Seawater Samples: 

6)-Results of Analysis of Bottom Sediment Samples: 

• Chemical analysis.

• Physical analysis.

• Mechanical analysis.

• Geological and Geochemical analysis.

• Biological analysis.

7)-Results of Biological Studies : 

• Phytoplankton Study.

• Zooplankton Study.

• Coliform Bacteria.

• Marine Fauna and Fish Visual Census.

• Marine Benthic Flora Studies.

• Coral Reef Studies.

8)-Results of Bathymetric and Topographic Surveys and Bottom Profilers 

: 



Bathymetric Zones Model of the Coastal Zone. 

3 D Bathymetric Zones Model of the Coastal Zone. 



Contour Lines Lateral Bottom Changes Model of the Coastal Zone. 

3D Lateral Bottom Changes Model of the Coastal Zone. 



Contour Line Vertical Bottom Changes Model of the Coastal Zone. 

3D Vertical Bottom Model Changes of the Coastal Zone. 
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Hydrological Studies

- Scope of work.
- Procedures of Work .
- Software Programs Used.
- Codes and Reference .
- Important Projects.
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JABLIE OF CONiliENif 

1. Scope of worR:

2. Procedures of WorR:

2.1 Surface Hydrology Study:

2.1.1 Meteorological study 

2.1.2 Identifying the Drainage Basin Characteristics 

2.1.3 Estimating Peall discharge 

2.2Marine and wetland (lagoon) study 

3. Software Programs Will Be Used in The Study:

4. Codes and Reference May Be Will Used In The Study

5. IMPORTANT PROJECT

•



2.1 Surface Hydrology Study

 

 





 

 

 

 

 

 

 

 

 

 

 

 

 

2.2 Marine and wetland (lagoon) study 

 

 



 



 



 



 



 



 



 



 



 






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Scope of Services 
Groundwater - Hydrology - Hydrodynamics - Coastal -

Wet Utilities - BIM - Data Analytics - GIS 
Detailed Portfolio of Tasks We Work On 

◄ 

► 
Watenhod 

• 

◄ 
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Subsurface Drainage Networks 

Tasks: 

• Design and analysis of subsurface drainage networks

• Hydraulic design of perforated pipes network

• Groundwater modeling of subsurface drainage network (Transient and Steady-state)

• Detailed design, drawings, BOQ, and tender documents

Seepage Analysis Works 

Tasks: 

• 2D and 3D seepage modeling using HYDRUS, Seep 2D, and GeoStudio Seep/w - Seep3D

• Excavation protection works

• Dams' seepage analysis

• Infiltration basins and surface water-groundwater interactions modeling

•
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Pumping Test and Well Performance Analysis 

Tasks: 

• Analysis using Theis, Cooper-Jacob, and Neuman methods using Aquifer

Test tools

• Parameter estimation using modeling tools

• Long duration, step-drawdown, and recovery tests interpretations

• Analytical vs. numerical comparison for aquifer tests

.--------. ,..:===r�, =-=i"'I..--_, .-------_, 

Groundwater Management 

Tasks: 

• Estimation of recharge from rainfall, rivers, and artificial

sources

• Groundwater-surface water interactions

• Groundwater budgeting and sustainability assessments

• Assessment of current and future developments using

groundwater modeling tools

•
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Ground Penetration Radar (GPR) 
Method Of Statement For

- Introduction.
- How GPR Work ?
- Purpose of GPR Investigation.
- Standard of Work.
- Instrument.
- GPR Survey Field Work.
- Data Processing.
- GPR Outputs Examples.
- Important Projects.
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8. GPR OUTPUT EXAMPLES:
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3D GPR data cube with isosurface of subsurface utilities 

Time (depth) slice deriued from 2D 4PR data shows subsurface utilities (cables) 
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Cp13 
-- - -

Cp13 

Cp12 Cable/1.0m Cp12 

Cp11 Cp11 

Cp10 Cp10 

Cp09 Cablel1.5m Cp09 

CpOB CpOB 

Cp07 
Pipel1.5m 

Cp07 

Cp06 Cablel50cm Cp06 

Cp05 
.. Pipel2m 

Cp05 

Cp04 Cp04 

3m 14-5m--

Cp03 Cp03 

Cp02 . Cp02 

X 
Cp01 Cp01 

Lv -Lp_o_1 ____ Lp_o2 ____ L_p_o3 ____ Lp_o_1 ___ L_p_o2 ____ L_p0_3 

Segment Width = 30 m 

X y Utility Type Depth (m) 

xxx,xxx.xx y,yyy,yyy,yy Pipe 2.00 

xxx,xxx.xx y,yyy,yyy.yy Cable 0.50 

xxx.xxx.xx y,yyy,yyy.yy Pipe 1.50 

xxx,xxx.xx y,yyy,yyy.yy Cable 1.50 

xxx,xxx.xx y,yyy,yyy.yy Cable 1.00 

An example of the output results of GPR utility scanning. 
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Cavity Probing & Grouting
Method Of Statement For

- INTRODUCTION.

- PROBING.

- GROUTING.

- IMPORTANT PROJECTS.
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Building Assessment
Method Of Statement For

- Introduction.
- Objectives of The Building

Structure Assessment.
- Steps of The Building Structure

Assessment.
- Examples of visible distress harmful to

the safety of buildings.
- Main causes of such distress in buildings.
- Methodology of Condition Assessment.
- IMPORTANT PROJECTS.







6.1 Collection of information and details about the building: 



6.2 Visual inspection: 

6.3 Analyzing/Evaluating the safety of the building. 
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Topographical Survey
Method Of Statement For

- THE STUDY PURPOSE.

- Field SURVEY.

- TOPOGRAPHIC SURVEY EQUIPMENT.

- IMPORTANT PROJECTS.









Some of Our Clients / Projects 



Scope of Work Project Name Client

Geotechnical, Topographic, Geophysics, and Hydrology Solar Plant Projects IDOM   Consulting Engineering Architecture

Geotechnical, Topographic, Geophysics, and Hydrology Solar Plant Projects Typsa Group

Geotechnical, Topographic, Geophysics, and Hydrology Wind Farm Project

Geotechnical, Topographic, Geophysics, and Hydrology several projects Sela Company

Geotechnical Projects Center For Social Development (7 Projects) Contractors & Sub-Contractors

Geotechnical Projects Kap1, Sites (72 Projects) Zuhair Fayez Partnership

Geotechnical Projects Housing Project (77 Projects) Ministry Of Housing

Geotechnical Projects Kap2, Second Stage (6 Projects) Saudi Oger Co. Ltd.

Geotechnical Projects Kap1, Sites (80 Projects) Saudi Oger Co. Ltd.

Geotechnical Projects Extension of Power Plant (14 Projects) SCECO & Najm Al-Jazeerah Co.

Geotechnical Projects Sewerage Lines Project (12 Projects) National Water Co. & Sub Contractors

Geotechnical Projects Schools & Medical Complex (16 Projects) Ministry of Education & Sub Contractor

Geotechnical Projects Zain, Mobily & STC Towers (41 Projects) BATCO Ltd.

Geotechnical Projects Residential Building (95 Projects) Ministry of Housing & Sub-Contractors

Geotechnical Projects Water Supply Enhancement Project (57 Projects) National Water Co. & Sub Contractors

Geotechnical Projects Electrical Equipment Warehouse (29 Projects) SCECO & Sub-Contractors

Geotechnical Projects Wadi Dam (98 Projects) Water & Power Development Authority & Sub Contractors

Geotechnical Projects Warehouse building for the Ministry of Finance Arc View Engineering Consultancy

Geotechnical Projects AL-RIMAL Project Geotech Information Technology

Geotechnical Projects Palace construction site Al Omq Engineering Consultancy

Geotechnical Projects Palaces buildings in Diriyah Arc View Engineering Consultancy

Geotechnical Projects Recycled Water System to Benefit from Water T Alkhorayef Water & Power Techn

Geotechnical Projects Construction of factories in Eastern, Central Modern Technology Engineering

Geotechnical Projects Hydrological studies for masterplans in North Almenwal Engineering Consultancy

Geotechnical Projects Wadi Malakan Project ZUTARI

Geotechnical Projects Shaybah Resort Project Desert Resorts Development Com

Geotechnical Projects Test Boreholes Project - National Water Company Al Emad Al Arabi Environmental

Materials Testing Projects Al-Roqai Power plant Delta Company LTD

Materials Testing Projects Wastewater lines in Riyadh Salt Contracting EST.

Materials Testing Projects Implementation of sewage networks in Dir'iya District Al Areen Contracting EST.

Materials Testing Projects The empty container yard Al Mobty Contracting Co.

Materials Testing Projects Thadig Tank Energy Patterns Company

Materials Testing Projects Hair Lakes BADAN Agriculture Co.

Materials Testing Projects Bridge between Omar bin al-Khattab and 'Amr ibn al-Aas Advanced Company for Contracting

Materials Testing Projects Housing Projects Of The Armed Forces Shar Contracting Company

Materials Testing Projects Housing Projects Of The Armed Forces Tawaref Contracting company

Materials Testing Projects Warehouses at Namar District Crazy company for contracting

Materials Testing Projects Riyadh Boulevard United Measurements Contracting Co.

Materials Testing Projects Sedra Mole East Delta Saudi Company

Materials Testing Projects CNG Project Etwall Technology

Materials Testing Projects Ministry of Civil Service building Anwar Mouj Al Khalij Contracting Company

Materials Testing Projects Munira Nasser Al Nasser Palace Saleh Al Gebreen

Materials Testing Projects ENA Project Al Babteen

Environmental Impact Assessment Southern Corniche Development Ital Consult

Environmental Impact Assessment Al Fanar Ceramic Factory Al Fanar Company

Environmental Impact Assessment Saudi Company for Roads Painting Saudi Company for Roads Painting

Environmental Impact Assessment Saleh Maameer Plant Saleh Maameer Plant

Selected Previous Projects 

larsen & toubro



Environmental Impact Assessment Tag Al Tawass Factory Tag Al Tawass Factory

Structural Evaluation King Fahad Medical City Dar Engineering

Structural Evaluation Faculty of Computing and IT at Rafha Babel Maintenance, Operation, and Trading Co.

Structural Evaluation Social Security Office Al Jazirah Engineers & Consultant

Structural Evaluation Ministry of Housing Residential Apartments AL Argan

Structural Evaluation Kuwaiti Diplomatic Residence Saudi Consulting Services

Structural Evaluation Najran Hospital Housing Dar Engineering

Structural Evaluation Central Building Baif Arab University for Security Sciences Al Rob'a Al Aly Company 

Structural Evaluation Structural assessment of the second basement Shaghaf Engineering Consulting

Structural Evaluation Structural study of the parking building at S Al-Bakeen Arabic Contracting Co.

Structural Evaluation Al Othaim Strip mall Gulf Architects Contracting 

Structural Evaluation King Abdulaziz University housing complex (6) 106 buildings ASAR Design for Engineering Consultants

Structural Evaluation Dakhna Parking Nassar Al-Aknan Engineering Consulting Company

Structural Evaluation Al Khobar Public Library Gulf Architects Contracting 

Structural Evaluation Zahran Mall Ouj Real Estate Development and Investment Company

Structural Evaluation Jazan Courts Complex Ministry of Justice

Probing & Grouting Rehabilitation, renovation & construction projects Shamael Al Khaleej Contracting

Geophysics Olaya Avenue Project Jarir Real Estate Development

Hydrology Studies Hydrological study for a mall building in Eastern Region JAS Engineering Consulting
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