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Guiding Principles 
 

– Fostering a distinctive, vibrant, aesthetically pleasing network of 

open space and public realm that offers landscaped environments 

to work, live and play while ensuring sustainable use of natural 

resources including water, energy and plantings. 

– Landscape irrigation shall be built on Estidama guidelines to 

produce an irrigation design and management strategy which 

promotes low water demand through efficient irrigation 

networks. 

– Irrigation infrastructure development/improvement to meet 

ADM’s landscape irrigation water requirements up to the year 

2030, in line with the UPC Abu Dhabi Plan 2030, Abu Dhabi City 

Landscape Master Plan, Estidama Guidelines, EAD’s Environmental 

Strategy 2030, and ADSSC TSE-Master Plan. 

– Optimize use of Recycled Water (TSE) and minimize /eliminate 

use of desalinated and ground water. 

 

Introduction 
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Introduction 
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• In line with the ADM’s vision to be recognized as an efficient world class 

Municipal System ensuring sustainable development and enhancing the 

quality of life Criteria for the Emirate of Abu Dhabi, PRFD-MIAS has 

launched the IMP in February 2013. 

• The overall objective of the 

project is to develop a plan for 

improvement and the 

development of the present PRFD 

irrigation infrastructure to meet 

irrigation water requirements up 

to the year 2030.  

Pocket Park in Abu Dhabi Island 
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Project Area Map and Characteristics 
 

About 11,000 km2 of land under the 

jurisdiction of ADM  

9,252 km of irrigation pipelines, 32mm and 

above 

146 reservoirs 

4 levels of networks 

6,384 km ( Island 1,232 Mainland 5,152)of 

irrigation pipelines, 63mm and above 
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Background 
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ISSUES REQUIRED ACTIONS 

Infrastructure Expansion   

Losses from leaks, inefficiencies 

Asset Management 

Planning/Network connections 

Increased  demands to meet future 
development requirements 

Forecasting capital expenditure  

Enhance Infrastructure capacity to 
maximize TSE and minimize fresh 
water 

Locate and repair leaks and 
rehabilitate old sections 

Prepare and implement an Asset 
Management Framework 

Build Hydraulic Model and use as a 
powerful planning tool 

Balance supply and demand 
Integrate ADSSC & ADM efforts 

Prepare Investment Program and 
Phased projects 
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Goals  
& 

Objectives 
 

Goals and Objectives 
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• Minimise / eliminate use of potable water 

• Minimise /eliminate wastage and leaks. 

• Test solutions using hydraulic model 

• Identify & eliminate existing shortcomings in TSE 

system 

• Incorporate an Irrig Asset Management Framework 

• Protect the environment and the public. 

• Optimise use of Recycled Water (TSE) 

• Develop proposals, with time frame and budgets, 

for enhancement/ development of the PRFD assets. 
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Expected Outcomes 
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Level 1 

• Comprehensive Plan for Development & Improvement of 
Irrigation Systems 

• Prioritisation Plan based on short, medium and long term 
Objectives. 

Level 2 

• Action, Phasing & Implementation Plans including Quick 
Wins 

• Investment Plan, including Investment Programming & 
Funding. 

• Review and Monitor Processes. 

Level 3 

• Irrigation Asset Management Framework 

• Standards & Guidelines 



9 

Ongoing Activities up to 2030 
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2014 2017 2013 

Long-term Program (2017 – 2030) 
Extending infrastructure to cope with future developments: 
ADM Landscape Master Plan/ UPC Plan 2030 

Medium-term Program 

 (2015 – 2017)  
    Enhancing infrastructure to 

minimize /eliminate use of 
potable water 

Irrigation Master Plan 

Quick Wins  
 (2014-2015)  
Fixing problems 

2030 
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• Establish existing situation in terms of irrigation assets, 

water demands and system operation 

• Establish a complete water balance i.e. sources vs. demands 

• Build a complete hydraulic model representing actual and 

future situation 

• Run the model and identify any limitations and propose 

remedial measures to cater for  the current and future 

demands 

Scope 
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• Develop future strategy for use of TSE 

• Incorporate Irrigation Asset Management Framework 

• Implementation and capital expenditure programme 

• Review and update manuals, technical specification and 

standard drawings 

Scope 
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PROJECT ASPECTS TO DATE 
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PHASE 1 - INCEPTION 
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• Identify all stakeholders and make initial contacts 

• Appreciate the Mapping Project scope 

• Initial review of data available with stakeholders 

• Firm up project methodology 

Inception-Objectives 
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THE ENGAGEMENT CYCLE 

Inception-Stakeholders Engagement 
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ADSSC 

EXTERNAL 

ADDC 

EAD 

RSB 

UPC 

DoT 

QCC 

ADFCA 

Developers 

Others 

DMA 

INTERNAL 

PRFD Consultants 

PRFD O&M Contractors 

PRFD AIMS 

PRFD SCADA Section 

ADM TPD/SDD 

IRI 

Other Divisions in ADM 

Inception-Stakeholders 



17 

 

• PRFD remains by far the largest customer of ADSSC. There is 
a need for close coordinate between both parties 

 
• Irrigation Master Plan will take into consideration the future 

availability of Recycled Water and the existing and planned 
infrastructure by ADSSC 

  
• Irrigation Master Plan will firm up the Recycled Water 

demands by PRFD system and will identify any enhancements 
required to the distribution systems to fully utilize the 
Recycled Water within the limits of TSE Master Plan 

Integration with ADSSC TSE Master Plan 

Inception 
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PHASE 2 – DATA COLLECTION 
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• To store all the collected information in a common data base, 
the Mapping Project Geo-database 

• Integrate ADSSC’s TSE Master Plan information, any 
development plans and other related information 

• Assess information gaps and prepare scope and specifications 
for enabling works 

  

Data Collection-Objectives 
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Data Collection 

Evapotranspiration Contours 
developed 
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• Establish preliminary water balance:  Preliminary water 

consumption of PRFD (High Level) established by source 

(TSE, ADDC, wells), O&M Contract and Use (Landscape, 

Farms, Green Belt / Forest).  

 

• Enabling works: Site survey of possible location of new 

instruments done (113 locations surveyed). 63 locations 

selected, 56 in Island, 7 in Mainland. Specifications and costs 

assessed  
 
 

       

Data Collection 
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Phase 3 - System Verification 
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System Verification – Objectives 

• Verification of mapping data and GIS data base 

• Field verification through O&M Consultants / Contractors 

• Determination of current irrigation water usage 

• TSE quality inspection and conductivity testing 

• Verified total water balance 
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System Verification 

• Verified the service areas supplied by reservoir, direct feeds from TSE 

distribution network, ADDC and wells 

• Assigned the service area ID  

• Assigned the coefficients for theoretical water demand 
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System Verification – Existing Network 

• Verified the connectivity and characteristics by cross-checking the 

mapped assets with the O&M Consultants / Contractors 

• Identified the direct feeds to TSE network 

• Verified the function (Major distribution, Local distribution, etc.) 

• Assigned the date of construction by cross-checking the as-built drawings 

• All changes are being incorporated into the geo-database 
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System Verification – Reservoirs/Pump Stations 

• Verified the characteristics and conditions of main assets (reservoirs, 

pumps, motors, control valves, motorized valves, flow meters) 

• Verified and collected missing data of pipework and location of assets. 

Created schematic drawings for each pump station. Data being 

incorporated into the geo-database 

• Assigned the date of construction by cross-checking the as-built drawings 

and work orders records 

• Performed salinity test in reservoirs 
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System Verification – ADDC flow meters 

• Cross-checked the information from AIMS, O&M Consultants / 

Contractors and ADDC 

• Verified the location, serial No,  and conditions of flow meters for 

irrigation 

• Verified area supplied by each flow meter 

• Assigned the service area ID  

• Assigned the ADDC Account ID  

• Updated the water balance accordingly 
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System Verification – Updated Water Balance 

• Assigned current and theoretical demands to each service area 

• Created the water balance per type of water, contract and type of 

landscape  

• Assessed the efficiency of irrigation for each service area 

• Assessed the maximum leakage in the upstream network 

• Assessed the desired water requirements and level of service 

• Compared the water demands against Estidama Guidelines 
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System Verification – Quick Wins 

• Schedule the irrigation on climatic data and type of plants 

• Install new instruments (enabling works) for monitoring the upstream 

network. It will allow accurate benchmarking of irrigation efficiency, 

leakage assessment and water balance 

• Implement Reservoir Filling Philosophy defining a desired filling flow into 

the reservoirs to avoid low pressures and surges in the upstream network 

• Assess the performance of the downstream networks (irrigation audit). 

Use the audit to fix the problems and create a baseline irrigation 

schedule 
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Irrigation Geo-database 
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Network breakdown and ownership 

Transmission (ADSSC) - 177,649 m 

Main Distribution (PRFD) - 25,710 m 

146 reservoir (62 Island and 84 Mainland) with PS 

Secondary Distribution (PRFD 920,543 m)  

Local Distribution (PRFD 8,128 km) 
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UPDATE IRRIGATION MANUAL 
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General 

• A rebuilt “Irrigation Manual” that 

incorporates and upgrades the 

previous manuals, technical 

specifications and standard 

drawings, and includes an O&M 

manual. 

 

• The Irrigation Manual will be the 

foundation for future design, 

construction, operation and 

maintenance of irrigation 

systems. 

Irrigation Manual 
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Structure 

Irrigation Manual 
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Phase 4-Hydraulic Model 
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• Model construction using verified asset data 

• Calibration against measured flows/pressures  

• Initial leakage assessment 

• Surge checks for critical areas 

• Recommendations 

Hydraulic Model-Objectives 
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HYDRAULIC MODEL 

MODEL 

BUILDING 
& 

CALIBRATION 
FEEDBACK 

SCADA 

O & M 
DB 

GIS 

LOGGERS 

GDB 

AIMS 

CAD  

FIELD MATCHING   

INFOWATER  

GDB 

DRAWINGS 

Hydraulic Model Build Process 

Hydraulic Model 
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• To build and validate a hydraulic model that represents the existing 

and future irrigation network. 

• Model build complete, split into upstream, downstream Island and 

downstream mainland and then merged together.  

• Validation has started using SCADA data downloaded for flow, 

pressure and depths. 

Hydraulic Model 
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Hydraulic Model 

• SCADA Data download and conversion to DAT file 
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Hydraulic Model 

• SCADA Data connect to InfoWater Model 
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Hydraulic Model 

• Initial findings concur with O&M problem areas.  

Corniche area low pressures 
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Phase 5-Options Evaluation 
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Options Evaluation - Objectives 

• To identify ways of maintaining TSE quality and ensuring health and 

safety 

• To compare type of planting and their water demands 

• To compare irrigation methods and their usefulness 

• To consider benefits of telemetry, instrumentation and automation in 

the context of the Automation Project 

• To identify options for improving the irrigation network and test on 

model 
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Options Evaluation – Improvement of the network 

• Proposed Quick wins to maximize the use of TSE 

• Assessing the future TSE water demands and production, as per draft 

Capital Plan 2030 

• Locating the developers demands for future scenarios (up to 2030) 

• Connecting the future demand points to the PRFD/ADSSC networks. 

Assessing options to satisfy the demands 

• Once connected, the future demands will be incorporated into the 

hydraulic model and the different scenarios will be analyzed 

• CapPlan risk engine will be used to assess replacement of existing pipes 

according to future scenarios 
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Options Evaluation – Quick Wins 

QUICK WINS 
 
Assess immediate short to mid-term schemes to reduce potable water 
supply to irrigation practice: 

• Identify Quick-wins measures/works to enhance the existing irrigation 

network. 
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Options Evaluation – Quick Wins – Future Usage Island 

Potable Supply Area  

TSE Supply Area 

Mixed Supply Area 

       Potable Supply Reservoir 

       TSE Supply Reservoir 

       Mixed Supply Reservoir 

Before After 

Water Type m3/day  % 

TSE 114,963 95 

Desalinated 5526 5 

TOTAL 120,489 100 

Water Type m3/day  % 

TSE 82,965 69 

Mixed (45%, 55%) 17,145 14 

Desalinated 20,379 17 

Groundwater 0 0 

TOTAL 120,489 100 



47 

Options Evaluation – Asset Management Framework 

• Setting Objectives 

Best practice asset management calls for … 
A clearly defined Planning Objective which can be used as a 
reference point for all asset management decisions. 
 
Proposed Objective: 

To meet current and future level of service targets set by PRFD at 
least cost over the long term, where 
“level of service targets” are set for a basket of service indicators  
“costs” include operational and capital costs incurred by PRFD 
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Options Evaluation – Asset Management Framework 

• A Suite of Metrics to Monitor Performance… 
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Contractual  KPIs Business  KPIs 

Performance Monitoring  

Information 

Management Information 

Data 

A
u

d
it
 

Performance 

Monitoring 

Information 

Management 

Information 

Data 

Options Evaluation – Asset Management Framework 

• KPI Hierarchy … 

Key 
Performance 

Indicators 
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Project Progress Update 
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Project Progress 

Task Not Started 

Task On Going 

Task Under Review 

Task Finished 

Inception 
100% 

Data Collection 
100% 

System 
Verification 

100% 

Hydraulic 
Modelling 

82.4% 

Options 
Evaluation 

87.2% 

Recommendati
ons 

39.7% 

Master Plan 
Update 

0% 

Review 
Manuals & 
Technical 

Specifications 
100% 

Review 
Standard 
Drawings 

100% 

Update 
Irrigations 
Drawings 

0% 
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WAY FORWARD 
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PHASE 6 – RECOMMENDATIONS 
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• Final recommendations and cost estimates 

• Time scale for implementation and capital expenditure 

programme 

• Integration of proposed new capital works into the AMP 

• Master Plan Report 

Recommendations-Objectives 
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PHASE 7 – MASTER PLAN 
UPDATE 
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• Collect outstanding/new information from Relevant 

Projects 

• Update and recalibrate hydraulic model accordingly 

• Update AMP accordingly 

• Updated Master Plan Report 

Master Plan Update-Objectives 
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57 

THANK YOU 
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Hyperlink Slides 
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Transmission: Pipeline that connects the source of TSE (WWTP) with major pump 
stations (IPS1, IPS2, IPS3, CIPS), i.e. Mafraq to IPS1. Essentially are the pipelines owned 
by ADSSC. 
Main distribution: Pipeline that connects major pump stations with other major pump 
stations (for its later distribution to irrigation reservoirs), i.e. emergency line from IPS1 
to IPS2. 
Secondary distribution: Pipeline that connects major pump stations with irrigation 
reservoirs and direct feeds, i.e. Island upstream network from IPS2 to R43. 
Local distribution: Pipeline that connects irrigation reservoirs and direct feeds with 
solenoid valves, i.e. R43 to solenoids. Essentially is the downstream network from 
irrigation reservoirs. 

Network breakdown description 


