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EXECUTIVE SUMMARY

Under the Water Management Improvement Project (WMIP), a project namely “Scheme Information
Management System (SiMS)” was developed by IWM during 2008-2014 for BWDB. The general and
physical features along with available design parameters of structures, embankments and drainage
channels of all completed schemes was entered in SiMS’s Schemes Inventory Database model. The

software was developed as a Standalone desktop application without web functionalities.

Upholding the motto of “Digital Bangladesh”, BWDB took initiative to upgrade that SiMS to make it web-
based and integrated with GIS and smart devices for BWDB officials to manage and monitor the
schemes/projects more efficiently for the whole country. Initially, South-Eastern Zone (SEZ), Chittagong
was chosen for the pilot area before implementing the application for all BWDB Zones. Once the
application will be successfully implemented in SEZ, SiMS-Smart will be replicated to the rest of the
BWDB Zones following the upgradation of SiMS Database. This National level implementation can be
implemented Zone by Zone and phase by phase basis.

Technologies adopted for this project are integration of IP-Camera, Mobile Apps and advanced GIS and
web technologies for remote information access and visual monitoring. The developed System is named
as “SiMS-Smart”, referred as Scheme Information Management System with Smart Technologies. The
development of SiMS-Smart considered South-Eastern Zone of BWDB as the pilot project area.

The feature database embodied under this project are the embankment, hydraulic structures, canals and
protective works of the completed and on-going schemes within the Chittagong South Eastern Zone. Both
spatial and non-spatial data were collected, compiled and stored in prescribed format in Oracle database.
ArcGIS Server has been deployed for GIS map service. The web application was developed using ASP.NET,
JavaScript APIs and other necessary tools. For remote and real-time monitoring, alongside the IP-Camera,
Skype has been integrated with SiMS-Smart to make the system more accessible, versatile and cost

effective.

Data availability, access and collection process was found to be the most difficult part of this project.
However, after the deployment of SiMS-Smart, BWDB relevant officials can populate the database as and

when available.

If the developed system is implemented, BWDB will be capable of (a) archiving design and project related
documents and maps in digital data storage, (b) visualizing project entities (embankment, structures,
canals, protective works etc.) in GIS maps with satellite image background, (c) archiving and visualizing
time based physical conditions along with photographs and videos, (d) searching and querying on project
entities, (e) quantity and cost estimate of earthworks, structures, excavation etc., (f) budget demand
allocation, work selection, work package preparation, preparation of procurement plan and DPP, (g)
progress monitoring of on-going activities through online update and visualization in tables, charts, short
reports, (h) real-time visual monitoring through integrated Skype and IP-Camera, (i) visualizing Water

Management Organization (WMO) information for each scheme/project, (j) managing BWDB asset
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information (Land, Vehicle and Key assets), (k) assessing the threat of forecasted flood based on nearest
connected FFWC gauges, (l) data collecting and viewing of scheme information through Smart Devices,
and (m) real-time monitoring of water levels for auto gauges, especially during the high flood and cyclone

storm surges.

To establish the SiMS-Smart for scheme management under a digital platform for Bangladesh it is
recommended to (a) replicate the SiMS-Smart in rest of the BWDB zones, (b) establish a permanent unit
in BWDB office to adapt SiMS-Smart in scheme/project management, (c) convert all available data of
BWDB relevant to SiMS-Smart into SiMS-Smart database, (d) incorporate geographic coordinate system
alongside the existing chainage system in embankment, structure and other work locations to make
compatible with GIS and online maps, (e) need more and regular inclusive training to BWDB officials on
the use of SiMS-Smart, (f) Identify the improvement areas of developed SiMS-Smart through the use of
the system at different levels of BWDB officials, (g) periodically update the database and GIS maps for
schemes/projects, in case of unavailable data in detail, field survey and assessment could be done, (h)
ensure access and share of the data maintaining the confidentiality. BWDB officials could be assigned
with exclusive responsibilities for this purpose for maintaining the service.
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Acronyms and Abbreviations

ADP Annual Development Program

AIMS Asset Information & Management System
API Application Programming Interface
ArcGIS GIS software System Distributed by ESRI
ASP Active Server Page

BTM Bangladesh Transverse Mercator

BWDB Bangladesh Water Development Board
CcCoM Compiled Object Module

DCMI Dublin Core Metadata Initiatives

DPP Development of Project Proforma

DSS Decision Support System

ESRI Environmental System Research Institute
FCD Flood Control Drainage

FFWC Flood Forecasting and Warning Centre
FFWS Flood Forecasting Warning System

FGD Federal Geographic Data

FGDC Federal Geographic Data Committee
GIS Geographical Information Systems

GUI Graphical User Interface

GoB Government of Bangladesh

GPS Global Positioning System

HTTP Hyper Text Transfer Protocol

1S Internet Information System

IMED Implementation Monitoring and Evaluation Division
IP Internet Protocol

JS Java Script

LA Land Acquisition

0&M Operation and Maintenance

RBP River Bank Protection
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RDBMS : Relational Database Management System
PA : Project Aid
RPA : Revised Project Aid
SDE : Spatial Data Engine
SEZ : South-Eastern Zone
SiMS : Scheme Information and Management System
SIM : Subscriber Information Manager
socC : Subscriber Information Container
SOM : Server Object Model
SQL : Structured Query Language
TOR : Terms of Reference
TAPP : Technical Assistant Project Proforma
WMIP : Water Management Improvement Project
WMA : Water Management Association
WMF : Water Management Federation
WMG : Water Management Group
WMO : Water Management Organization
www : World Wide Web
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1 INTRODUCTION

1.1 BACKGROUND

Under the Water Management Improvement Project (WMIP), a “Scheme Information Management
System (SiMS)” has been developed through a Consultancy Package of ‘Scheme Database Inventory and
Mapping’ by IWM during 2008-2014 under a consultancy contract under WMIP (contract package no.
BWDB: S/4) for BWDB. IWM processed and compiled 630 numbers of completed schemes of BWDB
spreading over 8 (eight) BWDB zones. The general and physical features along with available design
parameters of structures, embankments and drainage channels of all completed schemes has been
entered in SiMS’s Schemes Inventory Database model.

In recent years, the information technology has been enhanced further by incorporating better remote
access using web and smart devices for management of information. The web technologies incorporated
interactive digital mappings which made the information more visual related to real life geographic
locations. To keep the developments of BWDB, updated with enhanced ICT facilities, the existing Scheme
Information Management System (SiMS) needed to be updated. The update is required both in software
and databases, and it required to extend its capacity for management of some assets of BWDB. Also,
ongoing projects are felt to be incorporated into the system considering its implementation management

and operation procedures.

In this connection BWDB assigned IWM to develop a Web-based SiMS for managing and maintaining the
BWDB Schemes and projects spread out all over the South-Eastern Zone (SEZ), Chittagong as pilot area
under a contract titled “Upgrading, Updating of Existing SiMS and Development of SiMS-Web, SiMS
Google & SiMS App for Smart Phone Project”. As per the scope of works in the contract, IWM has
updated existing SiMS and developed several modules in web platform and also incorprated latest GIS
technologies in web environment backed by a central database. The assigment was started in May 16,
2016 for one year and later on it has been extended for eight months. During this period, alongside the
development activities, IWM have made sevral consultation meetings and submitted inception and
interim report which are followed by this Draft Final Report.

1.2 OBIECTIVES OF THE ASSIGNMENT

Internet access is expanding with higher bandwidths throughout Bangladesh to support the fulfillment of
the national goal of ‘Digital Bangladesh’. Like most developed countries, it has been changing the way of
communication, business and information exchange rapidly day by bay. Considering the technological
advancement of Information arena, BWDB aimed to upgrade the existing Scheme Information
Management System (SiMS) application to a web and GIS platform for making information available to

every level of users from decision makers to the general users.

The overall objective of this assighment was to develop a Web-based SiMS for managing and
maintaining the BWDB Schemes and projects spread out all over the country.
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Initially the assignment of SiMS-Smart development was the South-Eastern Zone with the existing and
field survey data. Once the SiMS-Smart will be fully operational and meets the purpose it had been
planned to be expanded to remaining BWDB Zones with their respective project/scheme level
information/data. To integrate project/scheme level data for remaining Zones, it is expected to generate
bulk volume of data therefore could be managed if carried out phase by phase. If any further refinement

or any new module development could be conducted in the next phase.

The SiMS-Smart comprises of both on-going and completed schemes/projects regardless of their size and
type. This SiMS-Smart will support BWDB officials in planning, budgeting, estimating and monitoring the
rehabilitation and improvement works for all types of BWDB’s schemes and projects. A provision of

BWDB Asset Inventory Management is also integrated as a part of the SiMS-Smart.
In addition, as a background map, free online satellite map services has been introduced in SiMS-Smart.

The mobile apps will assist BWDB to enhance their data collection performance as well as to monitor the

real-time data capturing status.
The specific objectives of SiMS-Smart are:

i.  Transforming the full system into a web-based GIS application with a view to ensuring
accessibility of information for the intended target groups.

ii. Integration of project components (structures, embankment, canals and protective works) in
order to collect and disseminate relevant information powered by smart device (mobiles,
tablets etc.) technologies.

ii.  Developing the Asset Information and Management System (AIMS) using data of a small

sample area in a sub-module. This could be scaled up under follow up projects.
iv. Build capacity of BWDB through training and technology transfer.

V. Long-term maintenance support to GIS Cell of BWDB through a yearly maintenance program.

Detailed scope of works aiming to the objectives as per ToR has been presented in Appendix A.
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1.3 THE PROJECT AREA

The project encompasses the BWDB’s completed and ongoing projects located within South-Eastern Zone
(SEZ), Chittagong covering an area of 21,700 Sq. Km. The SEZ consists of Chittagong O&M Circle and
Cox’s Bazar WD Circle; several O&M Divisions offices are operated under these two Circle offices. The
O&M offices and location map of SEZ, Chittagong are presented in Table 1-1 and in Figure 1-1. The study
area covered by 62 numbers of completed FC, FCD, and FCD/I Schemes and 48 numbers of River Bank

Protection Projects are presented. A list of completed Schemes/Projects are given in Appendix-C.

Table 1-1: BWDB Field offices in SEZ, Chittagong

Zone Circle O&M Division

Chittagong O&M Division-1

Chittagong O&M Circle Chittagong O&M Division-2

South-Eastern Zone,

Chittagong Rangamati O&M Division

Cox's Bazar O&M Division

Cox's Bazar WD Circle

Bandarban O&M Division

Within the study area there are 13 (thirteen) numbers of ongoing projects under ADP Program in Fiscal

Year 2016-17 & 2017-18, a list of those on-going projects is presented in Table 1-2.

Table 1-2: List of On-going scheme/project in FY 2016-17 & FY 2017-18 in the study area

SI No. Project Name Type BWDB O&M
Division/Circle/Zone

1 Water Management Project (WMIP)

Bank Protection Work along the Left and
Right bank at Different location of

Ri Bank Chitt Division-I
2 Karnafuli River, Boalkhali & Raikhali Khal ver ?n ttagong Division
under Boalkhali & Rawjan Upazila, Protection &l
Chittagong

Rehabilitation of BWDB infrastructures
Damaged by Natural Disaster in the

3 Coastal Area of Polder No. 64/1A, 64/18 | Rehapilitation

Chittagong Division-I|

& 64/1C at Banshkhali Upazila in Work
Chittagong District

4 Rehabilitation of Damaged Polders under | Rehabilitation Cox’s Bazar O&M
the District of Cox’s Bazar Work Circle
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SI No. Project Name Type BWDB O&M
Division/Circle/Zone
Maliara-Bakkhain-Bhandergaon FCDI Chittagong O&M
5 . FCD o
Project Division-|
River Bank Protection Work on both bank
6 of Sangu and Chandkhali River in River Bank Chittagong O&M
Chandanaish & Satkania Upazila of Protection Division-I
Chittagong District.
Rehabilitation of BWDB infrastructures
for erosion Protection Drainage and
Irrigation improvement in the Coastal Rehabilitation Chittagong O&M
/ Area of Polder No. 61/1 (Sitakunda). 61/2 | \work Circle
(Mirersarai) & 72 (Sandwip) in Chittagong
District
Rehabilitation of Coastal Polder N.-62
Rehabilitation Chittagong O&M
8 (Patenga), 63/1A (Anowara) & 63/1B et _ tagong
(Anowara & Patiya) in Chittagong District | Work Circle
Mirsarai Bangladesh Economic Zone Area
(BEZA) Flood Control, Road Cum D Chittagong O&M
? Embankment Protection & Drainage ¢ Division-I
Project in Chittagong District.
Bank Protectlon.w.ork on the .rlght bank of River Bank Cox's Bazar O&M
10 the Matamuhuri river near Alikadam Sena ] )
Nibash, Bandarban Protection Circle
Re-Construction of Embankment with
1 Protective work in polder no. 68 of Rehabilitation Cox’s Bazar O&M
Shahaparia dwip (Sea-dyke) in Upazila- Work Circle
Teknaf & District- Cox’ Bazar
Bakkhali River Flood Control, Drainage
’ ’ Cox’s B O&M
12 Irrigation & Dredging Project (1% Phase) in | FCDI OX S azar
Cox’s Bazar District Division
Protection of the both bank of Halda
13 River by Bank Protective Work at River Bank Chittagong O&M
different locations in Hathazari & Rauzan | protection Division-I
Upazila in Chittagong District
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Figure 1-1: Study Area Map
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1.4 SCOPE OF SERVICES

As per the ToR of this project, the scope of services was defined in eight major activities. A brief

description of the scopes are given below:

1.4.1  UPDATING OF SCHEME DATABASE INVENTORY AND MAPPING

This activity consists of two sub activities: (a) updating of scheme database inventory, and (b) updating of
scheme geo-spatial database (GIS mapping).

(a) UPDATING OF SCHEME DATABASE INVENTORY

The existing SiMS database covered only completed BWDB schemes, but the current work covers BWDB
completed and ongoing schemes/projects for South-Eastern Zone, Chittagong. The data which are not
available in SiMS and in BWDB field offices were collected through field survey to update the Scheme
database.

(b) UPDATING OF SCHEME GEO-SPATIAL DATABASE

This task included updating of spatial database in existing SiMS by inclusion of remaining schemes and
ongoing projects data for the project area (South-Eastern Zone). The updating of Scheme Level spatial
database included the identification and collection of spatial data from available sources in BWDB field
offices. These collected spatial data were processed and uploaded into Geo-spatial database.

The scheme information, which are not available from BWDB field offices and or other sources were
generated by digitizing from available high-resolution satellite imageries as well as from field survey.

1.4.2  UPDATING OF WATER MANAGEMENT GROUP/ ASSOCIATION/ FOUNDATION DATABASE

This task included adding new data and updating of existing information of Water Management Group/
Association/ Foundation and building GIS layer for covering all the BWDB schemes and projects within
the study area.

1.4.3  PRIMARY DATA COLLECTION BY PHYSICAL FEATURE SURVEY

The scheme data which were not available both in existing SiMS and BWDB field offices were required to

collect through field survey. Data collection considered following features and information:

a) Embankment's adjoining channel bank-lines have been surveyed where the embankment is
under threat of immediate erosion (foreshore distance less than 50m). For other areas, river
banks have been digitized from recent satellite imagery as much as possible. For un-identified
portion, primary survey was conducted;

b) Alignment of drainage channels including their connectivity with the hydraulic structures. About
500 m drainage channels including up- and down-stream connectivity with hydraulic structure
was surveyed and the rest of the channel length were identified from recent satellite imagery;
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c) Location and dimension of all hydraulic structures in the project/scheme area;
d) Photographic view of all hydraulic structures.

e) Video of hydraulic structures with adjacent area were incorporated from another BWDB's on-
going project (Review of Physical Condition and Functionality of Existing Hydraulic Structures of
BWDB).

1.4.4  DEVELOPMENT OF A WEB GIS-BASED APPLICATION FOR SIMS AS SIMS-WEB

The activities under this item was to convert the modules of existing SiMS into SiMS-Web application.
From now on, the developed system application is termed as SiMS-Smart. SiMS-Smart is a GIS enabled

interactive web application accessible from anywhere in the world through internet access.
1.4.5 DEVELOPMENT OF AN APPLICATION IN GOOGLE EARTH PLATFORM AS SIMS-GOOLGE

Google has deprecated and discontinued its service to develop application based on its APIs as
mentioned in the contract. Hence, after reviews in inception phase by the technical committee this work
item was revised that the Sims-Smart application will load google map/ESRI maps/open street maps as a
background without any subscription. This will facilitate the visualization of map and satellite views at
different zoom and scale levels dynamically.

14.6 DEVELOPMENT OF AN ANDROID-BASED SMART PHONE APPLICATION AS SIMS-MOBILE

Mobile technology extends the capability of GIS beyond the office and allows organizations to make more
accurate, real-time strategic planning and decisions incorporating in both field and office environments.
Android based solutions will provide supports through the immediate access to up-to-date, real-time
information, regardless of location, that help to achieve more informed decisions in the relevant fields.

This can be utilized for various types of data collection including text, location, audio and video etc.

This task includes development of several mobile apps for smartphone or handheld smart devices for

field level data collection, data update to the main database server using user privileges.
1.4.7 PROGRESS MONITORING MODULE

The SiMS-Smart was planned to consider and incorporate the modules for physical works and financial
activities, progress and completion schedules of BWDB’s O&M works of completed and ongoing projects.
The SiMS-Smart have the facilities to generate progress reports using BWDB standard formats in different
time periods such as weekly, fortnightly, monthly, quarterly, half yearly and yearly etc. for O&M works

and to generate Project Progress according to the IMED formats for BWDB’s ongoing projects.
1.4.8 REAL TIME PROJECT MONITORING WITH IP CAMERAS

One of the main tasks of this assignment was to install IP (Internet Protocol) Camera at several selected
BWDB'’s ongoing projects. This is an excellent tool to remotely monitor project activity and quick and easy

to use. Provision of storage using NVR or local storage were also included. As per ToR, on pilot basis, Six

Final Report 7




Upgrading, Updating of Existing SiMS and Development of SiMS-Web, SiMS Google & SiMS App for Smart Phone
1 [ |

(6) IP Camera would be placed on six selected locations at South-Eastern Zone - Chittagong, Sirajganj
Hard Point, Chandpur Town Protection, Pani Bhaban at Dhaka, Gopalganj and Narshingdi District.

According to the decision made by the Inception Meeting was to install one IP Camera at Halda Extension
Project and the remaining five (5) numbers would be installed at the selected locations by the Chief

Engineer, South-Eastern Zone, Chittagong.

Based on the above decision in Inception meeting, the Chief Engineer, SEZ, Chittagong advised to the
Executive Engineer of respective Divisions under SEZ to select suitable locations in their divisions to install
Six (6) IP camera. Following table shows the final site of installation locations of IP Camera in different
field divisions in SEZ.

:: Location O & M Division Installation Status
1 Pump Station of Halda Extension Project at Sattarghat | Chittagong O&M Division-I Installed
under Hathazari Sub-Division
2 Pump Station of Ichamati Unit of KIP at Rangunia Rangamati O&M Division Installed
3 Palakata Rubber Dam under Cox’s Bazar Sub-Division Cox’s Bazar O&M Division Installed
4 Buggujra Rubber Dam under Cox’s Bazar Sub-Division Cox’s Bazar O&M Division Installed
5 Pekua Rubber Dam under Bandarban Sub-Division Cox’ Bazar O&M Division Installed
6 Dormitory at Nilakkhirchar under the project “BEZA | Chittagong O&M Division-II Installed
Flood Control Road-cum-Embankment protection &
Drainage", Mirsharai Upazila under Sitakunda Sub-
Division

1.49 FLOOD FORECASTING AND WARNING AT SCHEME LEVEL

This task considered the development of a Flood Forecasting and Warning sub-module to interface with
Flood Forecasting Warning System (FFWS). Flood Forecasting and Warning Center (FFWC) of BWDB are
disseminating the flood forecasting warning information through their website in Bangladesh.

As per technical committee decision, this task was revised to develop a mechanism to relate the scheme
protection level (such as embankment crest elevation, top elevation of the hydraulic structure etc.) to the
nearest connected FFWC observed/forecasted water level, so that the BWDB field officials will be able to
make precautionary arrangement to protect their assets and similarly the scheme inhabitants can save

their assets and lives.

As per decision by the Workshop and Awareness Training on SiMS-Smart held on 18™ November 2017 at
the office of the Chief Engineer, South-Eastern Zone, Chittagong, BWDB to include auto gauge station
locations in SiMS-Smart for getting immediate water level information dynamically through SiMS-Smart

application.
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1.4.10 DEVELOPMENT OF AN ASSET INFORMATION AND MANAGEMENT SYSTEM

The BWDB has various kinds of assets for different types of work. Each year a significant amount of
money is spent to procure and maintain the assets. This huge task is accomplished at present in an old
fashioned and traditional approach which results in a lot of complexities and inconveniences in the
perspective of proper management. The scope of this module was revised in the inception and interim

report. The scopes were confined to develop modules for a sample area for:

e BWDB Land asset module
e Vehicle Management module
e Key asset management module

Remaining four sub-modules (included in ToR) and scaling up of the first three sub-modules covering all
the schemes could be developed in next phase under a separate contract.
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1.5 COMPLIANCE WITH CONTRACT

IWM has successfully performed the activities under this project mentioned in Terms of References
(TOR). The compliance of TOR along with the assumptions and reasoning are presented in the following
Table 1-3.

Table 1-3: Compliance with Contract

Decision of
S| . Deliverable and Inception & Compliance of
Activities as per TOR .
No. Status Technical Consultants
Committee Meeting
1 Updating of Scheme SIMS Database has As per TOR of the Described in section-
Database Inventory and | been enhanced and ]
Mapping: updated with the Project 3.2 on page 35,
1) Scheme Database updated section-3.5 on page-
Inventory information/data 50 & section-3.6.9 on
2) Scheme Geo-Spatial
page-99
database
3) Updating of Water
Management Group/
Association/
Foundation Database
2 Primary data collection Primary data As per TOR of the Described in section-
by Physical Feature collection by physical | Project 3.2.1 on page-36

Survey feature survey has
been done for
populating SIMS

database

3 Development of a Web SiMS-Web has been As per TOR of the Described in section-
GIS-based Application for | developed and Project 3.6 on page-60

SiMS as SiMS-Web upgraded with the
modules, which are
available in existing
SIMS standalone
application. From now
on, this application is

termed as Sims-Smart.
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Decision of
S| . Deliverable and Inception & Compliance of
Activities as per TOR
No. Status Technical Consultants
Committee Meeting

4 Development of an As the APIs of Google | In place of Google Described in section-
Application in Google Earth have been Earth Interface 3.6.2 on page-67 and
Earth platform as SiMS- deprecated by the similar online map section-3.7 on page-
Goolge Google Earth interfaces with 116

Authority in the end functionalities such
of December 2016, an | as Open Street maps
interface of ESRI or Google Map or
online Maps with ESRI Online Maps
similar functionalities | can be used, which
and tools have been was mentioned in
included in place of the Inception Report
Google Earth of the project.
Interface.

5 Development of an SiMS-Smart developed | As per TOR of the Mentioned in
Android-based smart with Android-based Project section-3.8 on page-
phone application as smart phone Apps for 116 and section-
SiMS-Mobile hand-held smart 3.12.3 on page 133.

device-based
Scheme/Project level
data collection from
field. SiIMS-Smart also
includes Android
based mobile apps for
vehicle tracking
application.

6 Progress Monitoring Modules of Progress As per TOR of the Mentioned in
Module Monitoring for O&M Project and section-3.6.8 on

and Ongoing projects | according to the page-90 for O&M

have been developed | Technical Works monitoring,

with SiMS-Smart. Committee decision | section-3.6.13 page-

for selection of 110 for ongoing

And also, six (6) specification of IP project monitoring.

numbers of IP Camera Camera.

has been used for In section-3.9 on
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Decision of
S| . Deliverable and Inception & Compliance of
No. Activities as per TOR Status Technical Consultants
Committee Meeting

Real-Time Project page-118 mentioned

Monitoring for the real-time project

selected project sites monitoring using IP

Camera.

7 Flood Forecasting and A module has been This module has Described in section-
Warning at Scheme Sub- | developed with SiMS- | been developed 3.10 on page-123
System Smart for Flood with the direction

Forecasting and and decision of
Warning Services at Technical
Scheme Level on Committee of the
Scheme’s physical project (see
features. This module | appendix-B)
pick the current FFWC

observed and forecast

water level data from

nearest FFWC river

gauge stations and

will be able to relate

with the design crest

heights of physical

features

(Embankment &

Hydraulic Structure)

and present the water

level data in this

module by accessing

FFWC data from FFWC

web server database

through a Web

Service.

8 Development of an Asset | An Asset Information During Inception, Detail description of
Information and Module has been Consultants this module
Management System developed with SiMS- | proposed a small development is given

Smart Application representative area | in section-3.2.4 on
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Decision of
S| . Deliverable and Inception & Compliance of
Activities as per TOR
No. Status Technical Consultants
Committee Meeting
having Key Asset Sub- | would be taken for page-38 for Asset
Module, Land Assets data collection, and
Cadastral/Land development. in section-3.12 on
Information Sub- page-125
Module and
Instrument & Vehicle
Sub-Module.
The Land module has
been developed for a
representative area of
Polder 62 which will
be replicated for other
area in next phases of
the project
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1.6 ADJUSTMENT IN SCOPE OF WORKS

During the inception phase and subsequent stages of work several issues evolved due to some changes in

the contract items, which have been made on rational basis. Those are presented in Table 1-4.

Table 1-4: Adjustments in scope of works

SI No. Issues Adjustment Remarks

1 Deprecated of Google Earth APl | In place of Google Earth Option for choosing
by the Authority of Google Interface and APls, SiMS-Smart | ESRI online maps and
Earth by the end of December developed with ESRI Online APIs is appropriate for
2016. No API support will be maps and APls, which has the SiMS-Smart
provided by Google Earth after | similar functionalities and APIs | Application as this
the date of deprecation by and as SiMS-Smart developed interface and APIs are
Google Earth Server. with ArcGIS Web Technology. the same software

origin which will be
more stable in this
respect.

2 Flood Forecasting and Warning | A module has been developed | Decision was made by
Services. SiMS-Smart with SiMS-Smart for Flood the Technical
application not have the Forecasting and Warning Committee on 1%
capability of mathematical Services at Scheme Level on August 2016 at office
modelling of forecasting the Scheme’s physical features. of the Director,
flood. SiMS-Smart uses and This module picks the current Planning-l, BWDB. (see
presents the results of FFWC’s FFWC observed and forecast Appendix-B)
flood model results of observed | water level data from nearest
and forecast water levels of FFWC river gauge stations and
FFWC river gauge stations will be able to relate with the
nearest to the design crest heights of physical
Schemes/Projects. features (Embankment &

Hydraulic Structure) and preset
the water level data in this
module by access FFWC data
from FFWC web server
database through a Web
Service.

3 Using dynamic segmentation on | Due to the absent of dynamic Use of Windows OS
web application can be used to | segmentation in Linux based instead of Linux OS
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SI No.

Issues

Adjustment

Remarks

presents segment-wise
conditions, status, works etc. on
linear features of Embankment
and Riverbank Protection
features. Linux based ArcGIS
Server has no capability,
whereas Windows based ArcGIS
Server has this capability in

Roads & Highways Extension.

web development platform,
ArcGIS Server for MS Windows
Platform has been chosen. All
the modules development has
been developed with web
programming, tools and APIs
using MS Windows platform.
So, the SiMS-Smart Servers
have been built on Windows
OS platform and the software
has been developed under MS

Windows platform.

(mentioned in ToR
under section-5 ) has
been decided by
Technical Committee.
Decision was made by
the Technical
Committee on 1%
August 2016 at office
of the Director,
Planning-l, BWDB. (see
Appendix-B)

The minutes and letters consisting the adjustments, decisions and concerns are presented in
Appendix —B.
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1.7 COMPLIANCE WITH THE FEEDBACK ON DRAFT FINAL REPORT (DFR)

After the submission of Draft Final Report in January 2018, a review meeting was held on the Draft Final
Report (DFR) on 22" February 2018 at the conference room of Director General of BWDB office. The

meeting was chaired by the Additional Direction General (Planning). The respected BWDB engineers and

high officials, project technical committee members were present the meeting. The following

observations and feedback were made by the audience and evaluator of the draft report. Accordingly,

the consultant team has adapted the recommendations and feedback with the developed SiMS-Smart

Software Application which is shown in Table 1-5.

Table 1-5: Compliance with the feedback on Draft Final Report

SI No. Issue Adjustment Remarks
1 A review meeting should be arranged with | The recommendations and A review meeting with the
the Technical Committee to finalize the suggestions have been Technical Committee was
adapted in the developed held on 26th February
System. . - .
SiMS-Smart Application. 2018 at the Office of the
Director Planning-Il.
2 A demonstration of SiMS-Smart will be IWM is agreed in this respect. | BWDB will take necessary
presented for the Engineers of Design, steps and IWM will
. . hnical
Planning and Hydrology departments of E;g‘:gifqu"ed technica
BWDB during the Service Period.
3 The Mobile Apps under the project should | Detail description of
be described in the Final Report. developed Mobiles are giver
in Section 3.8 in page 116
4 The data of Chittagong Zone should be Data of Chittagong Zone as
used as samples in the Final Report. have been used as samples in
the Final Report
5 A detail description of Implementation of | An Implementation Plan has
SiMS-Smart should be included in the Final | Peen given in Section 5, Page
145.
Report.
6 The required amendment of the page 8 & | Required amendment has
9 in the DFR should be done in the Final been done in these two
Report. pages as shown in page 7 &
9.
7 Reference links should be provided in Option for Reference Link has
Query/Search of Document Archive been added in Search/Query
of Document Archive Module
Module. . . .
in section 3.6.11 in page 106.
8 The existing levels along with design levels | Existing levels along with the
of Embankment should be incorporated. design levels of Embankment
are implement in the
Quantity Estimates Module is
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1 [ |
shown in Section 3.6.5 in
page 80
9 The possibility of integrating Viber, imo At present the public APl of If available of those public
apps can be considered along with Skype. Viber, imo are not available APIs within the service
except the Skype for period, the developer will
integrating this facility. then integrate the facility
with SiMS-Smart
Application.
10 The final report should be submitted The suggestions and
incorporating the suggestions and 'recomr'nendf':\tions are given
recommendations described in the DFR In Section 6 in page 155
meeting.
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1.8 COMPLIANCE WITH THE RECOMMENDATIONS OF WORKSHOP/TRAINING AT CHIEF ENGINEER OFFICE,

SOUTH-EASTERN ZONE, CHITTAGONG

An Awareness and Training Workshop was held on 18" November 2017 at the office of Chief Engineer,

South-Eastern Zone, Chittagong. The following observations and recommendations in Table 1-6 were

from the workshops.

Table 1-6: Compliance with the Recommendations of Workshop/Training

SINo. | Issue Adjustment Remarks

1 The Automatic Water Level Gauge Stations | A module of Hydrology has been
of Hydrology, BWDB should be included developed for integrating auto
with SiMS-Smart for getting real time river | gauge stations for observing the
water levels. real time river water level as

shown in Figure 3-76 under
section 3.11.

2 The information of the number plots, land | Land Asset module has been
quantities, gazette, status of registration, implemented with necessary
khatian, dag number etc. of the land plots | change requested which is shown
won by BWDB should be presented in a in Figure 3-80 and Figure 3-81
tabular form in the Assets module of SiMS- | under section 3.12.2.

Smart.

3 The Chief Engineer of SEZ realized the - BWDB management
importance and need for a separate study will decide for a
project on Land Assets to be formulated separate project in
for South-Eastern Zone, Chittagong. this regard.

4 The locational information of latitude and | Already stored and presented in
longitude for Embankment, Infrastructure | different modules as shown in
and Riverbank Protection etc. should be Figure 3-20.
stored in SiMS-Smart database.

5 Should mention River Side and Country Already included in the O&M
Side for quantity estimates in O&M module as shown in Figure 3-37
module. and Figure 3-38.

6 A work flow diagram for each modules of Already has been included a Work
SiMS-Smart and what next module should | Flow Diagram in each Module of
be executed need to be included in SiMS- SiMS-Smart.

Smart.

7 The Chief Engineer of SEZ and the Project The IWM consultant has visited This can be
Director of the project requested the the IMED and consult with them implemented
consultants to discuss with IMED about and for the possible integration of | through G2G
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SINo. | Issue Adjustment Remarks
the integration of same module in SiMS- project monitoring part of IMED discussion.
Smart to integrated with IMED Project program with SiMS-Smart. Both
Monitoring Module as SiMS-Smart has the | parties gave presentations on their
similar Project Monitoring module, which respective systems and has been
has been developed according to the concluded that the Integration of
guidelines of Planning Commission, systems is possible. The IMED
Bangladesh. people informed that the
integration can be done following
the completion of their training
program and project level data
entry. This could take longer
period which is beyond our project
period.
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1.9 COMPLIANCE WITH THE DECISION OF TECHNICAL COMMITTEE

A meeting with Technical Committee was held on 9" December 2017 chaired by the Superintending

Engineer, office of the Chief Planning, BWDB, Dhaka. The minutes of meeting of this meeting is attached.

Several suggestions and recommendations were made by the technical committee. Accordingly, the

SiMS-Smart has been adjusted. The compliance of these recommendations is given in the following Table

1-7
Table 1-7: Compliance with decision of Technical Committee

SI No. Issues Adjustment Remarks

1 To include a link of FFWC in the Already included FFWC link in SiMS-
SiMS-Smart Dashboard Smart Application, shown in 3.6.2 under

section 3.6.2.

2 An option should be added for An option has already given for
uploading Historical Satellite uploading satellite images, shown in
Images. Figure 3-26 under section 3.6.2.

3 The facility of saving a segment of a | This facility of saving a portion of a video
video captured by IP camera is is with the IP camera utility in SIMS-
necessary for users Smart.

4 A tooltip can be developed for Tooltip facility has already been
showing the hydraulic structure in incorporated for hydraulic structure in
Web GIS module Web GIS module, shown in Figure 3-26

under section 3.6.2.

5 A recommendation of sharing Recommendation made (See Ch-6).
Satellite Images from Department
of Bangladesh Haor & Wetlands
Development (DBHWD) in the Final
Report

6 The future tasks of this project “What Next” /”Way Forward” is
should be mentioned in the final mentioned in the Conclusion and
report of this project as “What Recommendations Section as illustrated
Next”/”Way Forward” in See Ch-6

7 To make clear clolor representation | Already has been done to make clear
in all windows along with FFWC. representation of color in different

windows of all module in SiMS-Smart
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SI No. Issues Adjustment Remarks
application.
8 To include dynamic segmentation Dynamic segmentation utility has been
in O&M operation. A tooltip implemented which is shown in Figure
showing location of Hydraulic 3-53 under section 3.6.8.
Structure should be included.
9 For Scheme/Project coding, the BWDB codes of project/Scheme/system
BWDB codes should be matched. have been added with the
Project/Scheme inventory.
10 To make visible the color Already has been done and shown in
representation in Query/Search Figure 3-29 under section 3.6.3.
page.
11 The components of ongoing cluster | Have been considered as specified by the
Project/Umbrella Project in South Technical Committee in SiMS-Smart and
Eastern Zone, Chittagong should be | has been implemented in SMS-Smart.
treated as Ongoing projects.
12 Forms of Progress Report should be | BWDB O&M work Progress Report form Any modification
collected from BWDB. have been collected and implemented in | or update or any
SiMS-Smart application. new form could
be implemented
in service period.
13 Before finalization of Database, the | The database has been finalized with the
database should be updated with available latest data from field.
the latest data from field.
14 Any Logo except BWDB should be This instruction has been implemented in
removed from report. ‘Developed all dynamic reports produced by SiMS-
by IWM’ can be put in a small font Smart application.
if required.
15 For WMO, should discuss with ICT Already discussed and measured the
cell and the respective wing of finalization of WMO module
BWDB
16 Should discuss the Design section Already discussed with BWDB Design
Circle-1l and developed SiMS-Smart
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SI No. Issues Adjustment Remarks
of BWDB for system development. accordingly. For details see section 3.1.4.

17 For work Selection an option of Already has been incorporated in section
CCTF should be added with O&M 3.6.7.
and ADP.

18 An option for preparing Compliance | A PCR compliance report is being
Report for remarks of IMED on PCR. | developed and will be finalized before

hosting the system.

19 An Option should be available for Already has been done shown in Figure
uploading scanned document in 3-62 under section 3.6.11.

SiMS-Smart

20 Document Archiving should have Already done is shown in Figure 3-62
for Scheme/Project. under section 3.6.11.

21 The officers selected by BWDB Already provided the training to the
should be given knowledge about selected 5 (five) officers from BWDB on
the system by the consultants 21-22.11.2017 at IWM training center
before the (See Ch-4). A list of trainees who received
Awareness/Dissemination training the training is also given in Appendix B.
in the field.

22 A workshop/ Dissemination training | An "Awareness, Training and workshop"
should be arranged in field levels. has been arranged on 18" November

2017 at the Chief Engineer Office, South-
Eastern Zone, BWDB Chittagong (See Ch-
4). The attendance list is given in the
Appendix B of this report.

23 It should have the assurance of Already mentioned in the TOR of the
providing any services by the project. IWM will provide any support
consultants for six (6) months services concerned with the operation of
duration after submission of the SiMS-Smart.
final report.
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1.10 DELIVERABLES

Output and deliverables from this assignment are given below:
a) Updated Scheme Inventory Database on both completed and ongoing projects of BWDB under the
jurisdiction of South Eastern Zone.
e This includes the project relevant information about physical infrastructure with design
parameters, which is already available in existing stand-alone SiMS.
e The Physical Infrastructure shall include Hydraulic Structures, Canal/Khal/Channel,
Embankment and River Bank Protection Works.
b) A GIS based Web-portal for Accessing Scheme Information through internet.
c) A progress monitoring tool for both completed and on-going projects. This includes the IP camera
based Real-Time progress monitoring of the on-going projects.
d) SiMS-Smart with facilities of visualizing scheme information with satellite image or maps (Google
maps, images or opens street maps) as background.
e) A mobile application for scheme data collection and view.

f)  An Asset Information and Management Systems having the following sub-modules:

a. Key Assets Information.
b. Cadastral Management.
c. Instrument and Vehicle Management.
g) User's Manual including System Operation and Administrative management of SiMS-Smart.
h) Database Technical References.
i) A comprehensive training on SiMS-Smart operations for maximum 20 numbers of BWDB officials.

j)  Source codes of all applications.
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2 REVIEW OF EXISTING SYSTEMS AND DEVELOPMENT

The existing SiMS database has been developed under the project “Scheme Database Inventory and
Mapping” under Water Management Improvement Project (WMIP) of BWDB in 2014. This database
contains the inventory of BWDB completed FCD/I projects/Schemes around the country as shown in
Table 2-1, total number of Completed FCD/I Schemes are 630 in the country in different BWDB Zones.

Table 2-1: Completed Schemes in Different O&M Zone of BWDB

BWDB Completed Schemes Total Schemes

1 Central Zone, Dhaka 112
2 North-Eastern Zone,Comilla 125
3 Mid-Western Zone, Faridpur 51
4 Southern Western Zone, Khulna 71
5 Southern Zone, Barisal 86
6 North Western Zone, Rajshahi 44
7 Northern Zone, Rangpur 61
8 South Eastern Zone, Chittagong 80

Total 630

Source: Final Report of Scheme Inventory and Mapping Project, Under WMIP, 2014

2.1 EXISTING SIMS DATABASE

The existing SiIMS database includes the detail information of scheme, design parameters and location
information of embankments, hydraulic structures and canals of BWDB Completed FCD/I Schemes. The
database also includes O&M Operations, Monitoring of O&M Works, DPP formulation, DPP project
Package and Procurement Plan, Monitoring of Ongoing Project Progress, WMO Inventory, Scheme

Performance of Agriculture, Socio-Economic and major disaster data in the scheme level.

A unique identifier coding convention has been established for BWDB completed Schemes/projects
corresponding to each BWDB Zone, Circle and Division level jurisdictions. The physical features under
each Scheme/Project had also been defined by unique codes corresponding to its Scheme/Project and
BWDB Division Office Levels. The updated database of SiMS for the current assignment utilized this

coding convention for database development.

2.2 EXISTING SIMS APPLICATION

The existing SiMS Application has been in operation from April 2014, which runs on standalone Microsoft

Windows (XP) platform. There are two versions of application which are for BWDB Head Quarter and
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BWDB Field offices uses. The database engine for Head-Quarter version is Oracle 11g and database for
the Field version is MS SQL Server Database 2008.

The existing SiMS consists of the following Modules:

e Scheme Inventory Database Module is to maintain all information about individual schemes
including all infrastructures with design and as built drawings.

e GIS/ Mapping Module is to store and maintain developed maps, facilities to edit/update maps
and adding new features including spatial query and analysis facilities.

e O&M Module is to store data related to O&M of BWDB schemes, schedule of rates, and help
O&M budgeting and produce automated estimates for O&M of each project.

e Monitoring Module is to store and maintain O&M implementation data of each year for
individual schemes and monitor the target, progress and completion schedule of scheme.

e Search/ Query Module is to facilitate to issue preset as well as user defined query for
information retrieval.

e Reports Module is to generate various types of report based on BWDB requirements.

e Metadata Module is to provide a web-enabled meta-data system which will present availability
and status of data/information in SiMS with limited access to strategic information for top policy
/decision makers.

e Document Archive is to store and maintain all projects related documents like feasibility reports,
related publications, appraisal reports etc.

e WMO Information Module is to store and maintain Water Management Organization elated data
such as their organization, status, membership, constitution, and framework.

e Scheme Performance Module is to evaluate the environmental, socio-economic and technical
performance of schemes based on pre-defined set of performance indicators.

SiMS has the provision of data import and export facilities in encrypted and decrypted forms. SiMS has
the capability to keep track of any database session of data updated in the system. The data
communication is done through the dissemination of exported encrypted data through portable storage
devices. Data entry activities are mainly done at division office levels. Updated data in encrypted form
are sent to the concerned Circle office and subsequently the Circle office sends the data to the Zonal

office. The zonal office then finally verifies the data and posts it to the central database.

Moreover, the existing SiMS had been developed using Visual Basic Programming Codes, ESRI ArcGIS
Software Component Library (COM) and ActiveX Control which are not applicable for current days Web
technology.
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2.3 IDENTIFICATION OF SCOPES AND GAPS

The existing SiMS application and Database have been reviewed and assessed for its functional
capabilities and data requirements, against objectives and requirements of SiMS-Smart; and accordingly,

the scopes and gaps have been identified. Those are described below.

In the existing SiMS application, data dissemination protocol was performed with the file transfer from
one field office to another which was one of the major problems in existing SiMS. The reason behind is
that the SiMS was developed for Standalone Desktop platform which did not support Internet and central

database access from remote over the net.

The existing SiMS has been built only for the completed FCD/I Schemes. But it requires to cover all types
(FCD/1 and River Bank Protection) of BWDB completed and ongoing projects/schemes.

Hence, SiMS-Smart Database has considered a central database having information of both completed
and on-going projects comprising hydraulic structures, embankments, canals, protective works and other
related information accessible from the internet, obviously through a security procedure. As per the
contract, information of BWDB key assets, vehicles and lands are also incorporated in the database.

In respect of accessibility and functional capabilities, the SiMS-Smart has adopted internet-based
application development utilizing the Geo-Spatial tools for online interactive visualization. Further,
mobile based data collection/view, relating the embankment safety with flood levels were absent in
existing SiMS. These came out as new options and functions in SiMS-Smart. Table 2-2 illustrates the
comparison between existing SiMS and SiMS-Smart which depicts the identified scopes and gaps that

have been upgraded and update in SiMS-Smart.

Table 2-2: Identified Gaps in functional capabilities in existing SiMS

SI. . i~ Existing SiMS- Remarks
Functional Capability/Tools/Modules
No SiMS Smart

Scheme Inventory Database Module

Schemes/Projects list collected from

1 Inventory of Completed Schemes \ \/ L . . .
existing SiMS and field offices
. . List of ongoing projects collected from
2 Inventory of Ongoing Projects \ . .
field offices
Inventory of Embankments, Canal Available list of physical features
3 and Structures of Completed \ v collected from existing SiMS, BWDB
Schemes Design Circles and Field Offices

Available list of physical features
Inventory of Embankments, Canal o .
4 . . \ collected from existing SiMS, BWDB
and Structures of Ongoing Projects ) ) ) )
Design Circles and Field Offices

5 Inventory of Completed RBP N v RBP project inventory was merged with
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Sl. . - Existing SiMS- Remarks
Functional Capability/Tools/Modules .
No SiMS Smart
Projects (incomplete) Scheme/project list
. . RBP project list collected from BWDB
6 Inventory of Ongoing RBP Projects \ . . . .
Design Circle and Field offices
\ (for few Photograph for all structures have been
7 Photograph of Hydraulic Structure \ .
projects) collected from field survey
Video of catchments area for Video for all structures have been
8 Hydraulic Structure v collected from field survey
GIS Mapping
Geodatabase for Physical features \/ (shapefile) J Enterprise Edition Geodatabase
? of completed Schemes Partial developed in Oracle Database System
10 Geodatabase for Physical features J Enterprise Edition Geodatabase
of ongoing projects developed in Oracle Database System
\ Integrating with vendor based free
) \ (Web | online Maps/Satellite Images as
11 GIS Mapping
(standalone) base | background of web based GIS module
Maps)
O&M Module
12 O&M Budget \/ \
13 Quantity Estimate for O&M Works \/ \
Authorization can be done by approved
14 O&M Work Authorization/Selection N, ~ authority (EE, SE, CE, Board) through
online
) Required schedule of rate database
15 Cost-Estimates for O&M Works \ \ L
connectivity
Monitoring Module
16 Procurement Plan for O&M Projects \ S
17 Progress Monitoring for O&M J J BWDB report forms
project
Ongoing Project Monitoring
. According to guidelines of Planning
18 DPP Preparation \ .
Commission, Bangladesh
19 DPP Project Procurement and Plan N Using DPP Guidelines
20 Progress Monitoring of Ongoing J Progress Report can use IMED/BWDB
Projects forms
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Sl. . - Existing SiMS- Remarks
Functional Capability/Tools/Modules .
No SiMS Smart
21 Real-Time Progress Monitoring v Using IP Camera & Skype
General Tools
Query/Search module has been enabled
22 | Query Search Module v v for spatial and non-spatial searches
23 Scheme Performance Module \/ \
Respective reports will be available with
24 Report Module \ v
each module
Dublin Core & FGD elements has been
25 Metadata Module \ \/ .
utilized
26 Document Archive \ \
WMO module has been linked with
27 WMO Information Module \/ \
Scheme features
. ) Nearest FFWC Station will be
28 Flood Forecasting and Warning v .
considered for Scheme level Structures
Asset Information management
) Only for representative selected Area
29 Asset Information and Management \/
has been developed
Platform& Technology
30 Web Technology v Windows based (IIS) Server used
Enabled for all types of handheld
31 Smart Phone Apps \ devices for data collection and Web
application is responsive
. . Web based GIS using ArcGIS Server and
32 GIS Mapping Capability \/ \
web technology
33 Data Dissemination Protocol Offline Online | Through WWW protocol

Development plan of SiMS-Smart modules has been done based on the above identified scopes to fill the

gaps aiming the fulfillment of the contract.
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3 SIMS-SMART DEVELOPMENT ACTIVITIES

3.1 REQUIREMENTS ANALYSIS
3.1.1  INITIAL CONSULTATION

An initial consultation meeting was conducted with the Project Director and concerned officials in BWDB
immediately after signing of the contract. The team appraised the objectives, scopes, details of
assighnment and possible deliverables of the project, and requested to provide all required
support/information/suggestions during the execution of the project. Several issues were identified and
settled in this meeting (Figure 3-1) which are described below.

Study Area

It was decided that the Study Area will cover the updated demarcation of South-Eastern Zone,
Chittagong, it consists of Chittagong O&M Circle and Cox’s Bazar WD Circle and this two circles
contain five O&M Divisions namely, Chittagong O&M Division-1, Chittagong O&M Division-2,
Rangamati O&M Division, Cox's Bazar O&M Division and Bandarban O&M Division is shown in

Figure 1-1.

Figure 3-1: Initial Consultation Meeting with BWDB Head Office

Flood Forecasting and Warning Services (FFWS)

There are eight numbers of water level gauge stations located on different rivers in this Zone, which
are active and being used for water level monitoring; no forecast data are being produced by FFWC.
During discussion with Technical committee, it has been decided that observed water level of the

above station shall be utilized to relate with the nearest BWDB Schemes/Projects.
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Deprecation of Google-Earth API
As the Google Earth APIs has been declared deprecated by the Google Earth authority and no support

are providing after the end of 2016, it was decided that alternate solution could be utilized similar to
the Google Erath. Hence, ESRI/Open Street/Google Map could be used as background in SiMS-Smart.

Asset management Module
It was decided that the Asset Information Management Modules would be developed for a small
representative area in the Study Area.

3.1.2  FIELD VISIT AND CONSULTATION WITH FIELD OFFICIALS

During Interim period, several consultation meetings were held with Chief Engineer Office in South-

Eastern Zone, Chittagong and BWDB Divisional Offices.

During the visit of Chief Engineer office, respective Divisional offices of South-Eastern Zone, Chittagong,
IWM team discussed with the Chief Engineer and BWDB Executive Engineers about SiMS-Smart System
development and requested them for assistances for getting As-Built drawings, design parameters, maps
etc. from respective BWDB offices and field visits as well.

Figure 3-2: Consultation Meeting with Chief Engineer, SEZ, Chittagong on 5th October 2016

The team also visited Chittagong Division-I and Division-II offices from 2™ October 2016 to 5™ October
2016. The field officials provided required supports and assistances to collect relevant data, maps, As-
Built drawings, documents and manuscripts as available in their offices.
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Figure 3-3: Consultation Meeting with Chittagong Division-l on 4th October 2016

The IWM team also visited Cox’s Bazar WD Circle Office from 5™ October 2016 to 8" October 2016 and

arranged a meeting with field Engineers and described the proposed SiMS-Smart system and collected

Figure 3-4: Consultation Meeting at Cox's Bazar WD Circle, on 6-7th October 2016

their views and available data on Scheme/Project features, maps, documents, as build drawings etc.

3.1.3  CONSULTATION MEETING WITH TECHNICAL COMMITTEE

A consultation meeting was held with the Project Technical Committee on 1* August 2016 at the office of
the Director Planning-l, BWDB Chaired by Mr. Enayet Ullah, SE, BWDB and Convener of the Technical
Committee of this project. The following decisions have been made for developing SiMS-Smart System:

a) The observed/forecast water level of the nearest FFWC Gauge Station to the Scheme/Project
would be considered and the design height of Embankment and Structure with nearest distance
should be present on the Screen.

b) ‘ESRI Roads and Highways Extension’ would be required to present the condition of Embankment
and protective work on map using dynamic Segmentation. ‘ESRI Roads and Highways Extension’
is available in ArcGIS server for Windows but not available in Linux operating System. Python,
Java and HTM5 and ASP.Net could be used for SiMS-Smart system development.
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c) Finally, the Technical Committee decided the Specification of ArcGIS Software and Server
Computers, which to be procured from the budget of this project.

It is to be noted that the procurement of ‘ESRI Roads and Highways Extension’ along with another ArcGIS
extension -‘Data Interoperability’ were dropped later because of no budget was allocated in contract for

these item.
All the above decisions were published in a minute which is attached in the Appendix-B.
3.1.4 CONSULTATION MEETING WITH BWDB DESIGN CIRCLE-II

A consultation meeting with Superintending Engineer (SE) of BWD Design Circle-Il was done about the
use of Schedule of rate items in SiMS-Smart. Although, the previous SIMS application utilized the
standard format of BWDB schedule of rate items (Figure 3-5). SiMS-Smart implemented this standard
BWDB format of schedule of rate items. The SE of Design Circle-1l agreed to upload their schedule of rates
into SiMS-Smart application as routine update using their format. SiMS-Smart has an uploading facility of

Schedule of rates and items.

Figure 3-5: Consultation Meeting with Design Circle-Il
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3.2 DATA COLLECTION AND DATA PROCESSING

At the initial stage of the project, IWM team has identified the required data and their possible sources

for different types Schemes and Projects for SiMS-Smart development. These datasets have been

collected from primary field survey and secondary sources (Table 3-1).

Overall data requirements (both primary and secondary) for different modules of SiMS-Smart have been

identified and classified into major groups for preparing SiMS database, which are:

1. Scheme inventory and each Scheme/Project detail information (Completed and Ongoing)
2. Information of Hydraulic Structure
3. Design parameter of different structures, embankment and bank protection
4. Spatial data of all completed and ongoing schemes/projects including Protective Works
5. Spatial alignments of different features like road, river etc.
6. Condition of Hydraulic Structure, Embankments and Protective Works
7. Land assets data information for a pilot area
8. Other Key Assets data information
Table 3-1: Identified Datasets and their Sources

SL No. Type of Data Details of Data Data Sources

1 Completed Schemes Inventory All FCD/I completed Existing SiMS database
Data Schemes/project data and BWDB Field Offices

2 BWDB Ongoing Projects in the FCD/1 and RBP Projects BWDB Field Office
Project Area

3 Salient features of Completed Location, area, completion Existing SiMS database
Schemes and Project period, cost, irrigation and & BWDB Field Offices

agriculture etc.

4 Design Parameters of Physical As-build design parameters BWDB design Circle-4
Features (Embankment, Canal, and existing SiMS
Hydraulic Structure and database and few of
Protection Work) them have been

collected from
respective field offices

5 Spatial Location of Hydraulic Geographic Coordinates of Primary Field Survey
Structure Latitude and Longitude in

WSG84 coordinate system

6 Present Condition of Hydraulic Condition data of Hydraulic Primary Field Survey

Structures Structures with Video and
Photographs
7 GIS Datasets of Completed and Shapefiles/Geodatabase of Existing SiMS GIS
Ongoing Scheme/Project Schemes/Project Area database and available
(completed and Ongoing) GIS data of IWM
database
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SL No. Type of Data Details of Data Data Sources
8 Spatial Data of Physical Features | Location alignments of Existing SiMS GIS

(Embankment, Canal and
Protection Work)

physical features

Database, available GIS
data of IWM and Field
offices

Schedule of rates

Item description rates

BWDB Design Circle

10

WMO

Objectives and power of
WMO, Organogram, Status,
constitution, membership and
Activities etc.

Field Office, Project
Office (not received)

11

Agriculture, Socio-economic and
environmental data

Crop Production, Crop
Coverage, Crop Yield, Crop
Calendar, Land Use, Farm
Input, Population, Poverty and
wage rate, employment, rural
services and major disaster
etc.

Respective Field
Office/Project Office

12

Asset Management

BWDB's different type of
Asset such as Land Assets, Key
Assets and Vehicle and
Equipment.

South-Eastern Zone-
Chittagong (Received)

321

Primary data of Hydraulic Structures of each completed and ongoing schemes/projects in the study
area have been collected through Physical Feature Survey using GPS technology along with specific
attribute information, present conditions, functional effectiveness (functional/non-functional),

overall impacts, and recommendations. This data collection was done using a predefined survey

PRIMARY DATA COLLECTION

Hydraulic Structure

form. A Hydraulic Structure Survey Form is given in Appendix-D.

Several survey teams were engaged to collect the real scenario of surroundings areas and conditions
of Embankment/Polder, Hydraulic Structure on Embankment and Riverbank protection (RBP)
/Protection works. The survey teams have checked and examined the overall conditions on sites and
prepared reports on current conditions and probable recommendations for maintenance or
rehabilitation works. The captured videos and photographs of surveyed features were also collected.

All these surveyed outputs/results have been processed and imported into the SiMS-Smart database.

Condition of Embankment and Protection Works

Several data collection forms have been utilized which are presented in Appendix-D.
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3.2.2  SECONDARY DATA COLLECTION
e Existing SiMS database

The available Spatial and non-Spatial data of completed scheme/project have been collected from
existing SiMS database, and updated them into updated SiMS-Smart database. These data include
inventory of completed schemes and their general information, details design parameters of physical
features such as Embankment, Canal, Hydraulic Structures and Protective Works. This also include
the available Spatial data of Schemes/Projects and locations of physical features. All these existing
Spatial datasets have been reviewed and updated into the SiMS-Smart Geodatabase formats.

o Design Data

During the data collection of this project, IWM team has collected design parameters of completed
and ongoing scheme/project from BWDB Design Circle-4. These include the design or as-built
parameters of Hydraulic Structures, Protective Works and Embankments of the Study Area. The
statistics of collected design parameters of physical features from BWDB Design Circle-4 are given in
the following Table 3-2:

Table 3-2: Statistics of collected design parameters of Physical Features

No. Type of Design Parameters Number of Features
Collected

1 Drainage/Irrigation Canal 23

2 Embankment 54

3 Embankment with Protection Work 9

4 Riverbank Protection/Protection Work 208

5 Hydraulic Structure 35

To get the access to the design data it took lots of time and several communications. The data access
and availability is difficult and time consuming. The SiMS-Smart has been developed using the
available data. It is verbally agreed that, after the deployment of SiMS-Smart the data will be
populated by the concerned BWDB officials.

3.2.3  SPATIAL DATA COLLECTION AND PROCESSING

Development of spatial data as GIS datasets mainly proceeded based on archived high resolution recent
(2015 -2016) satellite imagery such as QuickBird, RapidEye as well as Google-Earth etc. Resolution of
these imageries were less than 0.6 m. These images have been geo-rectified with available ground

control points (GCPs).

According to the collected hardcopy of sketched scheme maps from respective BWDB Divisions, different

GIS data layers have been digitized from selected imageries. In that way, alignments of embankment,
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canal, river, road, railway etc. were prepared by each individual scheme. Canal, River, Irrigation canal etc.
were digitized by visual interpretation and identifying the water line, or using reference of other sources.
The connectivity with hydraulic structures were carefully considered while digitizing the features. Every
hydraulic structure location was collected during Physical Feature Survey, and GIS data layer of schemes'
structures were prepared using those surveyed position and were verified with satellite imageries to
eliminate error. These data were produced in ESRI shapefile format with prescribed attributes in
Geodatabase. The Scheme and respective feature codes of GIS layers were used to relate with non-

Spatial datasets in SiMS-Smart database in Oracle.

The secondary data sets, outside of a scheme, such as periphery rivers, drainage canals, roads, railway as
well as general administrative units and BWDB jurisdiction boundaries were collected from available

secondary data sources.

Project/Scheme Boundary layer is the jurisdictions of a project/scheme area. The project or scheme
boundaries were identified according to the features extends on the available hardcopy map. In some
cases where actual boundary could not be identified, an arbitrary polygon boundary was drawn which
holds all the project features.

Attribution: The attribute information has been created for each feature. All the fields have been

defined as same type as in the respective fields in SiMS-Smart database.
Following are the brief information of all spatial data layers in Table 3-3.

Table 3-3: Statistics of Processed Spatial Data

No. of Hydraulic Structure
Sl. No. of Embankment/ | Canal
Type of Scheme i .
No. scheme Polder in km. in km. River Bridge/
Drainage | Irrigation L. Special
Training Culvert
1 |Completed 62 625 795 522 112 4 12 1
Schemes
2 Completed River 10
Bank Protection
3 Ongoing
Scheme/Project 13
(Under ADP)
4 Ongoing RBP 24
3.24 LAND ASSET DATA INFORMATION OF A PILOT AREA

A representative area has been selected during field visit for which land information was available.
Mr. Abdur Rahim, Assistant Director (Land & Revenue), Chittagong O&M circle, BWDB was assigned by
the Chief Engineer, SE Zone for providing required assistance to IWM team for data collection of land
assets during the project. The Polder 62 area has been selected under Chittagong O&M Division-Il as a

pilot area for preparation of land database for SiMS-Smart. Summary of Land Acquisition information
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based on CS/RS and BS mouzas were provided by division office from their archives and corresponding

mouza sheets have been collected from Department of Land Records (DLRS), Dhaka. It is mentioned here

that the Gazette notification of Land Acquisition was declared under a LA Case procedure. Before 1990,

all plots under LA cases were denoted by CS/PS/RS mouzas and after 1990 this was followed by BS

(Bangladesh Survey) mouza.

LA case information for concerned pilot area has been digitized from raw sheets and a coded database

was prepared for further link to spatial mouza layers. Following figures Figure 3-6, Figure 3-7, Figure 3-8

and Figure 3-9 illustrate some sample snapshots of collected LA case data information.

Figure 3-6: Sample of LA case - showing plots in

BS mouza
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Figure 3-7: Sample of LA case, Gazette Notification
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Figure 3-8: Sample of LA Case - Plot Schedule Figure 3-9: Sample of LA Case - Possession
Certificate of Plots

The Collected mouza sheets were scanned and subsequently were geo-corrected using satellite imagery
as shown in following Figure 3-10 and Figure 3-11. Portion of mouza plots area (shown as light green
polygon color with black line) along the Area of Interest (AOI) of pilot area is shown in Figure 3-12 have
been digitized and attributed through ArcGIS service to make a GIS layer in SiMS-Smart application.

Final Report 40 umm

Water Environment & Climate



Upgrading, Updating of Existing SiMS and Development of SiMS-Web, SiMS Google & SiMS App for Smart Phone
I |

_ b4

Figure 3-10: Sample of BS Mouza sheet under Polder  Figure 3-11: Geo-rectification of Mouza sheet

62 as Pilot Area using Satellite Images

w

T

)3

Figure 3-12: Sample Digitized Plot with Plot-ID along the AOI of Pilot Area

10 (Ten) numbers of BS (Bangladesh Survey) mouza cover the whole Polder 62 area. The summary

statistics of processing works are shown in Table 3-4.
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Table 3-4: Summary Statistics of Mouza Sheets of Polder 62.
" Thana/ BS L Number of sheets Which | Processed
Sl District X Mouza associated with
Upazila Number Sheet No
Polder 62
1 Chittagong | Bandar Maddha 001 1,4&5 Yes
Halisahar
2 Chittagong | Bandar Dakkhin 023 1&2 Yes
Halisahar
3 Chittagong | Bandar Uttar 024 3,4&6 Yes
Patenga
4 Chittagong | Bandar Dakkhin 025 1,2,3&4 Yes
Patenga
5 Chittagong | Doobol Uttar Kattali | 001 28&3 Yes
Muring
6 Chittagong | Doobol Dakkhin 002 28&3 Yes
Muring Kattali
7 Chittagong | Doobol Uttar 009 1,5 7&12 | Yes
Muring Halisahar
8 Chittagong | Sitakunda Latifpur 064 2 No
9 Chittagong | Sitakunda Dakkhin 063 All (1 &2) No
Silimpur
10 Chittagong Sitakunda Uttar 062 All(1,2,3& | No
Silimpur 4)
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3.3 DEVELOPMENT ENVIRONMENT

At the beginning of the development, considering the contract and previous experiences, the system
development platform, software development tools and technologies and database platform have been
selected. These were discussed in initial consultation meeting, technical committee meetings, inception
meeting, interim presentation and other formal and non-formal communications with relevant project

officials. Accordingly, followings development environment was used:

e Operating System: Microsoft Windows

e  GIS System: ESRI ArcGIS Server and Desktop

e Database: Oracle

e Server side programming: Visual Studio, ASP.NET (C#)

e C(Client side programming: JavaScript, JavaScript API for ArcGIS web service

e Mobile Development: Android and iOS

Moreover, Hi-chart, Angular JS, bootstrap etc. open source tools have used for charting and formatting

the application pages as and when required. Cordova has been used to develop mobile applications.
3.4 SYSTEM ARCHITECTURE, COMPONENTS AND MODULES

The SiMS-Smart has been developed with n-tire client server-based Web application in which, the
presentation, the application processing and the data management are logically separate processes. In
this model, processing is distributed between the client and the server, and business logic is captured in a
middle tier. SiMS-Smart performs following three tasks are described in Table 3-5, which correspond to
three tiers, or layers, of the n-tier model.

Table 3-5: Basic 3-Layer Architecture of SiMS-Smart

Task Tire Description
Web based User Tire-1 This layer provides web-based graphical user interfaces
interface and (Presentation (GUI) to web browser, so that users can interact with SiMS-
Navigation Layer) Smart for browsing Scheme maps, SiMS data query, view,

input data, and visualize the results of requests, it also
manages the manipulation and formatting of data once the

client receives it back from server.

Business logic Tier-2 Business logic, which involves the rules that govern SiMS-
(Application Smart application, connects the user in tier 1 with the data
Layer) in tier 3. The functions that the rules govern closely mimic

everyday business tasks, and can be a single task or a series
of tasks. The codes in this tier have been developed with
security measures for privileged and trusted users to

interact with the web functionalities.
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Task Tire Description
Data services Tier-3 (Data Data services are provided by a structured (Geodatabase
Management and non-Spatial database in Oracle) data store, which
Layer) manages and provides access to the data container and
provide data services to the application layer.

3.4.1  ESRI ARCGIS SERVER ARCHITECTURE

SiMS-Smart Application uses ArcGIS Server for managing Spatial features data in Geodatabase and
publishing Feature Service and Map Service to SiMS-Smart Application. The ESRI ArcGIS Server
implements a three-tier architecture as shown in Figure 3-13. The web server component of the ArcGIS
Server architecture provides the functionality of the application server described in the generic multi-tier
web GIS architecture. The web server hosts the web services and applications that are developed. It
receives requests from clients and relays appropriate tasks to the GIS server.

The ArcGIS Server System Architecture

Clients

Web Browsers Desktap Clients
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ArcGIS Deskiap,
ArcGIS Engine)

Mobile Devices
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Figure 3-13: ESRI ArcGIS Server Architecture

The GIS server in this architecture is equivalent to the map server in the generic architecture. The GIS
server hosts GIS resources of Scheme spatial data in the forms of Geo-database and exposes them as

services to client applications. The GIS server itself is composed of two distinct parts: the server object
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manager (SOM) and server object containers (SOCs). As the name implies, the SOM manages the
services running on the server. When a client application requests the use of a particular service, it's the
SOM that actually provides one for the client to use i.e. the SOM connects to one or more SOCs. The SOC
machine hosts services that the SOM manages.

The database server (Oracle) contains Spatial data resources in SDE Schema that are published as services
on the GIS server. These resources are Schemes boundaries, Physical features of Canals, Embankments,

Hydraulic Structures, Protection Works and other relevant features in geo-database forms.
3.4.2 BAsIC COMPONENTS OF SIMS-SMART SYSTEM ARCHITECTURE

A high-level SiMS-Smart System Architecture is shown in Figure 3-14. The brief overview of basic

components of SiMS-Smart Application architecture are given below:

Client: Typically, the client or the user side of the SiMS-Smart refers to the web browser on the user’s
machine, mobile phone and tablet users and the user interacts the modules and tools of SiMS-Smart from
this end.

Server: SiMS-Smart architecture consists of 4 (Four) server components: Web server, Application server,
GIS Server (ArcGIS Server) and Database Server (Oracle Database).

Web Server: The web server responds to requests sent from the web browser via HTTP. The SiMS-Smart
site that is published on the Internet must have a web server program running in the background in
Internet Information Service (lIS). The web server can act as a proxy strengthening the system security

and balancing the load between application servers in a clustered environment.

Application Server: Application server is SiMS-Smart software. SiMS-Smart application developed with
web API, Web GIS API, Mobile Aps API etc. in several Modules and Tools in a distributed environment.
SiMS-Smart application server acts as a middleware that establishes, maintains and terminates the
connection between the web server and the GIS/map server. It also manages the concurrent requests

and balances the load among GIS Server and Database Server.

GIS Server: GIS server (ArcGIS) is the brain of web GIS functionalities of SiMS-Smart. It provides GIS
functions that include spatial analysis, spatial and attribute queries, geo-coding, geo-processing, and

generates & delivers dynamic maps to the client based on user requests.

The GIS server can generate output for feature information as a result of a spatial query, such as feature

selection or geo-processing, that are sent to the client application for further user interaction.

Database Server: SiMS-Smart uses Oracle Database Server which has twofold data types: i) one is Non-
Spatial SiMS data stored in Oracle schema which manages different types of Scheme level non-Spatial
data, and ii) another is Spatial Data in Spatial Data Engine (SDE) Schema which manages Scheme Level
Spatial data. A client application gains access to the database through query statements on database

from application server.
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Functional Approach of SiMS-Smart Application
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Figure 3-14: System Architecture of SiMS-Smart
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3.4.3 MODULES OF SIMS-SMART APPLICATION

According to the TOR of the Project, SiMS-Smart has been developed in several numbers of Modules. The
concept and workflow of many of the modules have been taken from the existing SiMS standalone
application, and translated and upgraded them in to web GIS platform. Apart from the above modules,
several new modules have been developed in SiMS-Smart application. A high-level architecture of SiMS-
Smart Module is shown in Figure 3-15. In this architecture, Database Server (including Geodatabase)
plays a vital role to produce SiMS data (both spatial and non-spatial) access to the Application Server. The
Spatial data are fetched from ArcGIS Server with a published GIS services to the Application server. The
user’s requests originate from client side are accessed through Web-Server to the Application Server and
the Application picks require data from database server. In case of GIS maps, application server access
spatial data and maps from ArcGIS server through published GIS services. Descriptions of major modules

are given below:

1) Scheme/Project Inventory Module: This module stores and manages BWDB Scheme/Projects level
spatial and non-spatial data. It also includes the design parameters, as-built data, current conditions,
pictures and videos etc. of Scheme/Project level physical features such as Embankment, Canal,

Hydraulic Structures, Protection works both in spatial and non-spatial data forms.

2) SiMS-Web Module: This module visualizes and manages web-based GIS map access through
published GIS services and provide links with relevant non-spatial data of Schemes and Scheme level
physical features on the web GIS environment. Dashboards, Menus and Sub-Menus of SiMS-Smart
Application are organized in this module, so that this module is the opening point of SiMS-Smart

Application to use.

3) Query/Search Module: In this module, several types Queries such as Spatial, non-spatial and dynamic
queries are performed over SiMS Non-spatial and Spatial Database.

4) O&M Module: This module stores and manages the relevant data of O&M works. Requirements of
O&M module are O&M Quantity Estimates using pre-work survey and design parameters of
Embankment and Canal, Cost estimates for re-sectioning, retired embankment, new embankment,
re-excavation, excavation, New or reconstruction of Hydraulic Structure, New or repair work for
protection work and other works using rates of schedule and non-schedule items, preparation of
work budgets including O&M or ADP projects. Work authorization and selection of works should be

selected in this stage whether the works would be included in O&M program or in ADP.

5) O&M Monitoring Module: In this module, Work package or lot can be developed using authorized
works from O&M Module for procurement of O&M works, preparation of procurement plan,

procurement process, work award and progress monitoring of O&M works.
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6) DPP Formulation: In this module, creation and formulation of a new DPP providing DPP summary
information, financing mode, duration of projects, project locations and location wise budget, year
wise budget information and data can be entered. This module has also two sub-modules such as i)
Work Component Selection against various predefined Economic Heads, Economic codes and sub-

codes, and ii) Work Package/Lot Development for Procurement of DPP project.

System Architecture of SiMS-Smart
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Figure 3-15: Architecture of SiMS-Smart Modules

7) ADP Project Monitoring: Following the approval of DPP, the DPP project will be included under ADP
program. Subsequently the procurement processes are assumed to be done. This module enables
users to monitor the progress by setting up different targets of both financial and physical progress
during various time spans to be achieved within the project tenure. The real achievements of both

financial and actual works can be entered through this module.

8) Real-Time Project Monitoring: The Real-Time Project progress would be monitored by deployed IP

camera on the selected project sites. The authorized top management of BWDB and Ministry could
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monitor the real-time progress of the project through smart Mobile Phone or Tablet devices or SiMS-
Smart in web. For the sites where no IP Camera is available, the integrated "Skype" facilities in SiMS-

Smart application could be used.

9) Mobile Phone Apps Module: Using this module, the Scheme level data collection from the field could

be performed.

10) Flood Forecasting and Warning Service (FFWS): Using this module, User could visualize the
observed/forecast river water levels of the nearest FFWC River Gauge Stations and could relate the
water levels to the design height parameters of selected Scheme’s physical features such as
Embankments, Dykes, Protection Works and Hydraulic Structures.

11) WMO Module: In this module users could get the information of WMO groups, federations, WMO
members of a particular Scheme/Project for WMO status, registration, responsibilities for different
physical features, meetings, members information etc.

12) Document Archive Module: This module stores and manages any published project or scheme
reports, manuscripts, design drawings, journals, maps and any other valuable documents in any
digital file formats in SiMS-Smart database. The module also could retrieve the stored document
from the server using some key information such as name of the document, year or date of

published, author, published by and type of document etc.

13) Asset Information Module: This module stores and manages the inventory of Land, Equipment,

Vehicle and other Key Assets in SiMS-Smart database.
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3.5 SIMS-SMART DATABASE DEVELOPMENT

Development of SiMS-Smart Database were categorized into two sets of databases which was Geo-
Database Development and non-Spatial Database Development. Both these databases are stored in
Oracle Database Management System. Geo-Database has been developed with the Scheme Level Spatial
features datasets using ArcGIS Editor and ArcGIS Server and stored them into Oracle Database System.
The non-spatial database has been developed with design parameters and related information of Scheme
level physical features and data. SiMS-Smart database also included a number of tables and database
objects to be used by SiMS-Smart Application. The following flowchart in Figure 3-16 outlines the steps of
SiMS-Smart database creation, configuration and development in Oracle Database. Furthermore, BWDB

Asset data have also been included in SiMS-Smart database.

Installation of
Oracle & Sl
D »| Database Service
) (ESIMSDB)
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X ¢ ¢ Scheme Data
Configure S Spatial Create Scheme Data Collected from
SDE Schema . p . SIMSUSER Collection through [4— available
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in SDE Oracle Schema

Figure 3-16: Steps for SiMS-Smart Database Creation, Configuration and Development

Further, the foremost and pre-condition of developing a database should have a unique number of
coding system on which different database tables or entities will be built. Such coding system will play a
vital role to manage, organize and operate the database seamlessly. In this regards a unique numbering
system has been developed for SiMS-Smart database development. The existing SiMS was also developed
with such type of coding convention, which was utilized in the current development and has been
upgraded according to the change in additional Zone inclusion and reorganization of BWDB field offices
up to May 2017. Following sub-section describes this upgraded coding system which was utilized for

SiMS-Smart database Development.
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3.5.1  SCHEME NUMBER SYSTEM

A unique numbering system has been developed for SiMS-Smart database, which has been used as the
basic reference for recording, updating and selecting Schemes and related features in the database.

Following sub-articles describe this coding convention in detail.
1) Need for a Number Coding System
There are several issues for introducing number coding system:

Standard Coding convention for BWDB field unit offices such as Zone, Circle and Division.

a
b. Standard Coding convention for BWDB completed and ongoing projects.
c. Increase Integrity and consistency of SiMS database.

d

Use of BWDB Coding System in all levels of BWDB management activities for consistencies.

Project inventory and related data contains the following:

a. BWDB field unit office codes - are the basis of organizing completed and ongoing project
Inventory database.

b. Scheme/Project Inventory - has been developed by a unique coding convention.

c. Inventory of physical features under each project - are organized by unique feature code.

d. O&M and ADP works, budgets, allocations, progress monitoring and reporting information.

A unique Number Coding is required to define each project and its related physical features in the

database in order to collect, record and identify them in the databases.
2) Coding Convention for BWDB Field Unit Office

Coding of BWDB field Unit office is based on the hierarchy of BWDB field office levels by Zone, Circle and

Divisions. Following rules have been established for BWDB Unit offices:

Rule 1: Division Codes will be 5 characters in length

Rule 2: Numeric characters 0 to 9 are used

Rule 3: 1st and 2nd character positions are for Zone office.

Rule 4: 3rd character position is fixed for Circle office serial number

Rule 5: 4th and 5th character positions are fixed for Division office serial number

Position 1 2 3 4 5

Character z z C D D

Where,

i First two characters ZZ are replaced by Zone Number
ii.  The 3™ characters of C are replaced by Circle Number under a particular Zone
ii. The4"™and5™ position characters of DD are replaced by Division Number under a Circle.
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Using the above coding convention, all field offices of Zone, Circle and Divisions are numbered in the

database, these codes are shown in the following Table 3-6.

Table 3-6: List of BWDB Field Offices with Codes

Zone Circle Division
No Zone Name Circle Name Division Name
Code Code Code
1 21000 | Northern Zone - 21100 Rangpur O&M 21110 Rangpur O&M Division
Rangpur Circle-l 21120 Gaibandha O&M Division
21130 Kurigram O&M Division
21140 Lalmonirhat O&M Division
21200 Rangpur O&M 21210 Dalia O&M Division
Circle-ll 21220 Nilphamari O&M Division
21230 Saidpur O&M Division
21300 Thakurgaon 21310 Thakurgaon O&M Division
O&M Circle 21320 Dinajpur O&M Division
21330 Panchagarh O&M Division
2 22000 | North-Western 22100 Pabna O&M 22110 Pabna O&M Division
Zone - Rajshahi Circle 22120 Bera O&M Division
22200 Bogra O&M 22210 Bogra O&M Division
Circle 22220 Sirajganj O&M Division
22230 Sirajganj BRE (SPI) O&M Division
22240 Joypurhat O&M Division
22300 Rajshahi O&M 22310 Natore O&M Division
Circle 22320 Rajshahi O&M Division
22330 Naogaon O&M Division
22340 Nawabganj O&M Division
3 23000 | Western Zone- 23100 Kushtia O&M 23110 Kushtia O&M Division
Faridpur Circle 23120 Chuadanga O&M Division
23130 Jhenaidah O&M Division
23140 Amla W.D. Division
23150 Magura O&M Division
23200 Faridpur O&M 23210 Faridpur O&M Division
Circle 23220 Rajbari O&M Division
23230 Gopalganj O&M Division
23240 Madaripur O&M Division
23250 Shariatpur O&M Division
4 24000 | South-Western 24100 Khulna O&M 24110 Khulna O&M Division-II
Zone-Khulna Circle 24120 Satkhira O&M Division-I
24130 Satkhira O&M Division-II
24140 Bagerhat O&M Division
24200 Jessore O&M 24210 Jessore O&M Division
Circle 24220 Khulna O&M Division-|
24230 Narail O&M Division
5 25000 | Southern Zone - 25100 Bhola O&M 25110 Bhola O&M Division-I
Barisal Circle 25120 Bhola O&M Division-II
25200 Barisal O& M 25210 Barisal O&M Division
Circle 25240 Pirojpur O&M Division
25260 Jhalokati WD Division
25300 Patuakhali O&M | 25310 Patuakhali O&M Division
Circle 25320 Barguna O&M Division
Final Report 52 “mm

————
————————
=
S

_
Water Environment & Climate




Upgrading, Updating of Existing SiMS and Development of SiMS-Web, SiMS Google & SiMS App for Smart Phone

1 [
Zone Circle Division
No Zone Name Circle Name Division Name
Code Code Code
25330 Patuakhali WD Division
6 26000 | South-Eastern 26100 Chittagong O&M | 26110 Chittagong O&M Division-I
Zone - Circle 26120 Chittagong O&M Division-l|
Chittagong 26130 Rangamati O& M Division
26200 Cox's Bazar WD 26210 Cox's Bazar O&M Division
Circle 26220 Bandarban O & M Division
7 27000 | Eastern Zone - 27100 Comilla O&M 27110 Comilla O&M Division
Comilla Circle 27120 Brahmanbaria WD Division
27130 Gumti O&M Division
27200 Chandpur O&M 27210 M.D.P. O&M Division
Circle 27220 Chandpur O&M Division
27300 Feni O&M Circle | 27310 Feni O&M Division

27320 Noakhali O&M Division

27330 Lakshmipur O&M Division

27340 Noakhali WD Division

8 28000 | Central Zone - 28100 Mymensingh 28110 Mymensingh O&M Division
Dhaka O&M Circle 28120 Tangail O&M Division
28130 Netrakona O&M Division

28140 Jamalpur O&M Division

28150 Kishoreganj WD Division

28160 Tangail WD Division

28200 Dhaka O&M 28210 Dhaka O&M Division-|

Circle 28220 Dhaka O&M Division-ll

28230 Narshingdi O&M Division

28240 Manikganj WD Division

9 29000 | North-Eastern 29100 Sylhet O&M 29110 Sylhet O&M Division
Zone - Sylhet Circle 29120 Sunamganj O&M Division
29200 Moulvibazar 29210 Moulvibazar O&M Division
O&M Circle 29220 Habiganj O&M Division

3) Coding Convention for BWDB Schemes/ Projects (Completed and Ongoing)

BWDB executes different types of projects such as O&M works for completed Schemes from non-
development revenue fund, rehabilitation and capital investment projects under Annual Development
Programme (ADP) from development fund. The inventory of all types of projects and schemes
(completed and ongoing) have been organized and included in the present updated SiMS-Smart database
providing a unique code number to every scheme and project. The individual Scheme/Project has been
defined with a unique code number based on Division under which the project is being operated.

Following rules were considered for establishing unique to each Scheme/Project:

Rule 1: Each Scheme/project was coded with 7 numeric characters in length.
Rule 2: Numeric Characters of 0 to 9 were used.

Rule 3: 1st and 2nd Character positions were taken from BWDB Zone Code.
Rule 4: 3rd Character position taken from Circle Code.

Rule 5: 4th and 5th Character positions were used for Division Code.

Rule 6: 6th and 7th Character position were used for Scheme serial number within a Division.
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[ [ |
Position 1 2 3 4 5 6 7
Code z z C D D S S

Where,

e 77 =Zone Code

e C = Circle Code
e DD =Division Code
e SS  =Serial Number of Scheme/Project/Sub-project/part of a project in each division.

4) Coding Convention for Physical Features of Scheme/Project

There are four types of Scheme/Project Physical features such as Embankment, Canal, Hydraulic

Structure and Protection Works under a particular Scheme have been uniquely coded by following rules.
e Embankment

An Embankment code consists of two parts, Scheme/Project Code is on left side and an Embankment

code are on right side by a separator of “/” Character.

Scheme Code / | Embankment Code

Embankments are coded with E1, E2, E3... etc.
e (Canal

A Canal code consists of two parts, Scheme Code is on left side and a Canal code is on right side by a

separator of “/” Character.

Scheme Code / | Canal Code

Canals are coded with C1, C2, C3.. etc.
e Hydraulic Structure

Similarly, Hydraulic Structure code consists of two parts, Scheme Code is on left side and the

Structure Code is on the right side by a separator of “/” Character.

Scheme Code / | Structure Code

Structure are coded with S1, S2, S3 .. or STRO001, STR0002.. or R1, R2, R3.. etc.

e Protection work

Similarly, Protection work code consists of two parts, Scheme Code is on left side and the Structure

Code is on the right side by a separator of “/” Character.

Scheme Code / | Protection Code

RBP are coded with RBP1, RBP2, RBP3 ... etc.
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3.5.2  GEO-DATABASE DEVELOPMENT

The spatial database defines the data which are spatially lying on the earth surface. The term spatial in
other word ‘geo’ means the data which are on the earth surface. In this project, ESRI Enterprise Geo-
database has been developed to store schemes/projects and related physical features such as Hydraulic
Structure, Embankment, Canal and Protection works, BWDB Field unit office such as Zone, Circle and

Division in the database.

Geo-database is a central data repository of spatial data storage and management and can be used in
desktop, server, or mobile environments and allows user to store GIS data in a central location for easy
access with due permission. An Enterprise Geo-Database has been developed in Oracle SDE (Spatial Data
Engine) Schema which contains the collection of Spatial Datasets and under each dataset, one or more
Feature Class or Feature layers were organized. An internal architecture of SDE Geo-Database is shown in
Figure 3-17.

SDE Schema

- ArcGIS
Schemes/Project Layer/
Schemes Physical Feature Layer/
Feature Class

Spatial Index tables
> d

erver

Topology tables
A£Gl

E j ‘E%li ‘
Geometric Network table

Miscellaneous Tables ’

(log files, Searching, Spatial
Processing and Temp)

ArcGl
Non-Spatial
Data Tables )
Geodatabase System Schema

GDB_Tables
ArcSDE Tables

Figure 3-17: Architecture of Spatial Data Engine

During Geo-Database design - conceptual, logical and physical model phases were assessed and a

physical model was utilized for populating the Geo-database.
The following steps were considered to develop the Geo-database:

e  Conceptual Design

v

Identification of Scheme/project level Information/data

» ldentification of key information and layer of Scheme and Physical features

Specification of Spatial Reference System, WGS84 spatial reference coordinate system was
considered

A\

»  Specification of scale range and spatial representation
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Conceptual data model identifies the highest-level relationships between the different spatial entities of

a Scheme/project. Features of conceptual data model were considered:

»  Spatial feature entities and the relationships among them.
>  No attribute was considered at this level.
»  No constraint was considered.

e  Logical Design
According the data requirements, spatial data processing have been performed individually for each

scheme to comply with project goal. For logical design following steps were considered.

» Database structuring for each feature dataset and Feature Layer/Feature Class
» ldentification of Subtypes fields

» ldentification of Relationships among feature class in each Feature Datasets

»  Definition of Spatial Reference System in this case it was WGS84 System

e  Physical Design

The physical design describes how spatial data are organized in Geo-Database objects such as schema,
Feature Datasets, Feature Class, Tables, Domains, Relationship of different Feature Class/Layers, and

storage management as Table Spaces in Oracle.

In Oracle database management System, a database schema was created using ArcGIS desktop through
ArcGIS for Server. The relevant database objects and dictionary were generated in the schema to manage
the geodatabase objects such as feature datasets, feature class, Tables, Domain Tables for subtypes, user
privileges, roles etc. A user defined Table Spaces (a logical storage area in Oracle) is being created in
Oracle Database System.

The Spatial Feature Class/ Feature Layers of Scheme’s physical features were imported into respective
Feature Datasets in geodatabase schema. The subtypes were defined in the geo-database level and
Relationships Class was defined among different Feature Class under each Feature datasets. Following
steps were followed for physical design of geodatabase:

Creation of Geo-Database Schema as SDE

Configuration of SDE Schema with respective privileges in Oracle

Connect SDE Geo-Database Schema in ArcGIS Desktop

Creation of Feature Dataset using ArcCatalog in ArcGIS Desktop

Creation of Feature Class/Layers or Tables in respective Feature Datasets using ArcCatalog
Add and define field/Column specification is each Feature layers

Defined of Subtype field from Domain Tables in Geodatabase

Establishment of Relationships Class with Feature Class in each Feature Datasets

vV V. V V VYV V V V VY

Populating Domain tables for Subtype values
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>

Importing Spatial Data into respective Feature Class in each Feature Datasets.

Following the completion of Spatial data creation and processed, spatial data have been imported into
SDE Geo-Database in Oracle. The following datasets as shown in Table 3-7 have been imported into Geo-

Database. The E-R diagram of Geodatabase is shown in Figure 3-18.

Table 3-7: Feature Class/Layer in Geodatabase

. Scheme Type
1 BWDB Schemes/Projects SCHEMES Polygon DIVISION
Scheme Status
2 Embankment EMBANKMENT Line SCHEMES Embankment Type
3 Canal CANAL Line SCHEMES Canal Type
4 Hydraulic Structure HYDSTRUCTURE Point SCHEMES Structure Type
5 River Bank Protection RBP Line SCHEMES
6 BWDB Division DIVISION Polygon CIRCLE
7 BWDB Circle CIRCLE Polygon ZONE
8 BWDB Zone ZONE Polygon
9 Major River Network RIVER_ MAJOR Polygon - -
10 Narrow River Network RIVER_ NARROW Line
1 Upazila Administrative UPAZILA Polygon ) )
Area
12 Upazila Administrative .
UPAZILA _BND Line
Boundary
13 Upazila Administrative .
UPAZILA_HQ Point
Headquarter
14 Road Network Road Line - -
15 Bridge and Culvers BRIDGE Point - -
16 Important Locations LOCATION Point - -
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BWDB ZONE

OBJECTID*

SHAPE*
UNITCODE --o—l BWDB CIRCLE EMBANKME
ZONENAME cReE-zon OBJECTID* OBJECTID* OBJECTID
SHAPE* SHAPE* e SCHEMECODE
DIVISION_CIRCE
UNITCODE - UNITCODE EMBCODE
3 ZONECODE L DIVISIONNAME VB OVISION STARTKM
CIRCLENAME CIRCLECODE g ENDKM
S E] EMBTYPE —— S—oe TYPEID
CODE ¥o OBJECTID E H
r— DIVCODE DESCRIPTION
DESCRIPTION SCHEMECODE .
[CANAL_SCHEME
SCHEMENAME
SCHEMETYPE CANAL
SUBTYPE: SCHEMESTATUS STATUS OBJECTID
77777777 - T SubType CANAL_DIV e —
CODE DIVCODE >0- SCHEMECODE
RBP_SCHEME HYDSTR_SCHEM
DESCRIPTION ONNEEE
RBPWORK HYDSTR_DIV/
STARTKM
OBJECTID
ENDKM
SCHEMECODE 30—
-
RBPCODE . B =
CANALTYPE —+#— S—os TYPEID
RIVERNAME B
o< DIVCODE DESCRIPTION
RIVERBANK
I HYDSTRUCTURE
o< owoone _ o
L o< SCHEMECODE
STRCODE
STRNAME
STRTYPE So— 55— TYPEID
o DIVCODE DESCRIPTION

Figure 3-18: E-R Diagram of SiMS Geo-Database
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3.5.3  NON-SPATIAL DATABASE DEVELOPMENT

This section outlines the tasks to design, development and implement SiMS-Smart Database for BWDB
completed and ongoing Schemes and Projects with their detail physical feature’s design and condition
data of Canal, Embankment, Hydraulic Structures and Protection Works. The tasks were included for
review and assessment of the existing SiMS database and find out the gaps, upgradation and

enhancement of SiMS database in relation to the inclusion of BWDB ongoing projects data.

The database also includes O&M Works, Quantity and Cost Estimates, Schedule of Rates, Ongoing Project
Works, DPP Information, O&M and DPP project Procurement, BWDB O&M and Ongoing Project
Monitoring, WMO information and Scheme/Project performance on Agriculture, Socio-Economic and
Water Resources data for implementing the Web-based SiMS Application.

The basic Schemes and related data have been collected from primary field survey and secondary
available sources and uploaded into the database as the skeleton of SiMS-Smart database, on the other
hand, the remaining datasets will be filed up or generated by BWDB users while operating the system.

While performing the database design structuring, following steps were followed:

e Conceptual Design

In conceptual design, different entities (similar data objects) have identified and their relationships-
how they relate each other were established. The conceptual design of SiMS-Smart database was
determined following the review of existing SiMS database and the review of new entities which

were added into the SiMS-Smart database particularly for the ongoing BWDB project data sets.

e Logical Design

The logical data model structures the physical design and implementation of the database. It contains
the representation of the entities, the attributes, the relationships, and the unique identifiers of each

datasets/tables represents in the database.

e  Physical Design

Following Features of the physical data model were considered:

e Specification of all tables and columns in each entity or table.

e Foreign keys to identify relationships between tables.

o Allowed de-normalization and normalization of entities based on the SiMS-Smart database
requirements considered the business logic of the BWDB for operating the database.

o Developed the physical data model based on Oracle Database System

Following steps of physical data model were followed:

e Conversion of entities into tables.
e Establish relationships through Primary and Foreign Keys (referential integrity of entities).
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e Conversion of attributes into columns.
e Creation of Physical data model based on physical constraints / requirements.
e Creation of User Schema in Oracle as the container of all the database objects
e Schema is the Owner of Database object in Oracle

An Entity Relationship (E-R) Diagram of SiMS-Smart database has been included in Database Reference
Manual.

A standard coding convention for BWDB O&M offices of Zone, Circle and Division and BWDB Schemes
and Projects was introduced in the existing SiMS on which the database was built. The enhanced
upgraded SiMS-Smart database utilized this coding convention for managing and organizing the
project/scheme wise physical features under each BWDB field offices jurisdiction.

3.6  GIS-BASED APPLICATION DEVELOPMENT FOR SIMS

This section outlines the enhancement, conversion, and development of modules available in the existing

SiMS standalone application into SiMS-Smart Application.
3.6.1 SCHEME/PROJECT INVENTORY DATABASE MODULE

A Scheme inventory database module already exists in the existing SiMS. The content of this inventory
included BWDB completed Schemes, Scheme’s physical features such as Embankments, Canals, Hydraulic
Structures with their locations, as-built design parameters in the database. In the present assignment, it
has been enhanced and upgraded by inclusion of BWDB ongoing projects and their respective physical
features, location of Protective works, present conditions of Hydraulic Structures, Embankment and
Protection works.

A user friendly Graphical User Interface (GUI) in web environment has been developed for selecting,
adding, updating and deleting features in the database in web environment.

The content of the major data items/parameters of each Scheme/Project and their physical features are
shown in the following Table 3-8.

Table 3-8: Contents of Major Items in Upgraded SiMS-Smart Database Inventory

SI No Data Item Description

A Scheme/Project General Information
Scheme/Project Code Scheme/Project Unique Identifier
Scheme/Project Name Name of Project/Scheme
BWDB Division BWDB Division in where the project is located
Project Type Type of the Project (FCD/FCDI/RBP/FC/| etc.)
Project Status Status of Project (Complete/Ongoing)
Project Cost Project Cost in BDT
Project Area Project Area (Ha)
Beneficial Area Project Beneficial Area (Ha)
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SI No Data Item Description
Year of Construction Year of Construction of Project
Year of Completion Year of Completion
Donor Funding Source of Construction of Project/Scheme
Upazila Name of Upazila(s) where the project/Scheme is situated
District Name of District(s) where the project/Scheme is situated
B Physical Features of Scheme/Project
Embankment length Length of Embankment in Km
Length of Irrigation Channel Length of Irrigation Channel in Km
Length of Drainage Canal Length of Drainage Canal in Km
Number of Hydraulic Structures Number of Hydraulic Structure in different types
Length of Protective Work Length of protective work in Meter
C Embankment General Information
Embankment Code Embankment Unique Identifier
Scheme Code Scheme Unique Identifier
Embankment Type Embankment Type (Embankment, Sea Dyke, Interior Dyke,
Irrigation Dyke)
Embankment Start Location Start Chainage of Embankment
Embankment End Location End Chainage of Embankment
D Embankment Design Parameters

Start & End Elevation of Embankment Start and End Elevation in MPWD

Start and End Top width Embankment Top width at start and end chainage in Meter
Side Slope River and Country Side slopes
Berm parameters Berm parameters include Berm Width, Berm Elevation and

Berm Slopes for River and Country Sides

Revetment Type Type of Protection work, if it is a protection work

Revetment Length Length of Protection work, if it is a protection work
E Canal General Information

Canal Code Canal Unique Identifier

Scheme Code Scheme Unique Identifier

Canal Type Canal Type (Embankment, Sea Dyke, Interior Dyke, Irrigation

Dyke)

Canal Start Location Start Chainage of Canal

Canal End Location End Chainage of Canal
F Canal Design Parameters

Canal Start and End Bed Level Canal Start and End Bed level in m PWD

Canal Start and End Bed Width Canal Start and End Bed width in Meter
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SI No Data Item Description

Canal Left and Right Bank Width Width of Left and Right Bank of Canal

Canal Inner Slopes (Right and Left Side) Canal Inner Right and Left Side Slopes

Canal Berm Parameters Berm parameters include Berm Width, Berm Elevation and
Berm Slopes for left and right Inner Sides

Canal Outer Slopes Canal Left and Right Outer Slopes

Canal Bank Elevation Canal Right and Left Bank Elevation

Canal Start and End Location Canal Start and End Chainage in meter

G Hydraulic Structure General Information

Structure Code Structure Unique Identifier

Scheme Code Under which Schemes the Structure is located

Structure Name Structure Name

Structure Type Structure Type

Start and Completion Year of Start and End Year of Construction of the Structure

Construction

BWDB Division Under which BWDB Division the Structure is located

Structure Location Structure Location (Location's Local Name, Mouza, Union,
Upatzila etc.

Geographic Coordinate Geographic Coordinate of Latitude and Longitude in (DD) in
WGS84 System

Chainage on Embankment Chainage Km of Embankment on which the Structure is
located

Embankment Name Embankment Name

Chainage on Canal Chainage Km of Canal on which the Structure is located

Canal Name Canal Name

H Hydraulic Structure Design Parameters

Vent Number Number of Vent

Vent Size Vent Size (Height, Width or Dia)

Invert Level/Sill Level Invert Level in mPWD

Sofit Level Sofit Level in mPWD

Deck Level Deck Level in m PWD

R/S and C/S Gate Type River and Country Side Gate Type

Floor Length Floor Length in meter

U/S and D/S Apron Level Up- and Down-Stream Apron Level in m PWD

U/S and D/S Cutoff Wall Depth Up- and Down-Stream Cutoff Wall Depth in meter

Average Ground Level Average Ground Level

C/S and R/S Design Highest Water Level | C/S and R/S Design Highest Water Level in m PWD

Design Water Level/ Full Supply Level Design Water Level in m PWD
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Scheme inventory can be generated in SiMS-Smart by BWDB field office such as Zone, Circle and Division,
as well as administrative areas such as Division, District and Upazila. Further, the inventory can be drilled
down up to structure level in any scheme. The screenshot of scheme inventory generation is presented in
Figure 3-19.

SiMS Smart - Scheme Information Management System of BWDB

T

Zone | 26000 (Southeastern Zone - Chittagong) v Circle | 26100 (Chittagong O&M Circle) x Division | 26110 (Chittagong O&M Division-1)
Schemes List m
Scheme Code 2611001 Pick a Scheme v Search Clear
Scheme Name  Halda Extension Iirigation Project
Project Type | Irrigation - BWDB Division | 26110 (Chittagong O&M Division-I)
Chittagong.
Donor T mick District Pic District &
Upazila
DA Hathazari
Upazila
Period:
Year Start 1986 To 2005
Project Area(in ha) General Information
ProjectArea 7530 = Embankment Length(Km) 165 = No. of Closure =
Net Benifited Area 1570 = Canal Length, Dr. (Km) 45 = No. of Groyne =
Canal Length, Irr. (Km) 16,43 = No. of Spur =
Project Cost Pro. Work Emb. Length (meter) = No. of Hardpoint =
Cost(BD. TKLacs) 4 = RBP Length (Km) s No. of Irrigation Inlet 5 5
Wheat(M.Ton) : No. of Regulator z No. of Irri. Structure | 59 =
No. of Pipe Sluice 5, = No. of Tubewell =
Remarks No. of Nav. Lock z No.of Pump =
No. of Weir = No. of Pump House =
No. of WCS = No. of Road Structure | 57 =
No. of Fishpass = Road Length (Km) =
No. of SDO = No. of Building =
No. of Barrage z No.of Shed =
No. of Rubber Dam

Figure 3-19: Scheme/Project Inventory

Furthermore, the detail of general information of Scheme/Project and list of Physical Features like
Embankment, Canal, Hydraulic Structure, Protection Works can be found by selecting a Scheme/Project
from Scheme tabular lists. The detail information and design parameters of each physical feature of
particular Scheme/Project can also be found by selecting any feature from respective tabular lists are
shown in Figure 3-20, Figure 3-21, Figure 3-22 and Figure 3-23 respectively.
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Embankment Data Entry

Scheme Data Entry/Edit > Embankment Data Entry
Scheme Code 2611001
Embankment Code
2611001/E1 Design
Embankment |, | ciel Canal Dyke Start Top Width . I End Top Width (m) , 2l
Name (m) =
Embankment Type | Irrigation Dyke |z Start Elevation 7.06 I End Elevation (m) ¢ 4 B
(m) =
Location
C/S Slope(1: 2 I ) R/S Slope(1: ¢ )
Start Location End Location
Chainage(km) Chainage(km) Revet Type ~| Revet Length (m) S
. s D) Latitude . (D) Berm Status: [YERG [EOELD ®
Longitude A (DD) Longitude |a; (DD) C/s Berm (m) - k2 R/S Berm (m) -
= PWD o PWD
District Upazila A c/s Be_l'n'l a5 | ™ R/S Be_rm H [
Pic Elevatation Elevatation
District C/5 Slope Bellow Berm N R/S Slope Bellow Berm N
e s s 5
 EmED
~
Start End c/s
Start Start Top Top C/S |R/S [Berm
Scheme [Embank t |Embank t Embankment|Chainage |End Elv. End Elv. |Width Width|C/S R/S |Berm |[Berm|Berm|Elev.
Code Code Name Type (Km) Chainage(Km)|(mPWD) (mPWD)|(m) (m) |Slope Slope|Status|(m) [(m) |[(mP\
2611001 [2611001/E/Test|DummyEmbankment| 7.366 17.107 4.1 4.1 4.3 4.3 B 3 NO
2611001(2611001/E1 |Low Level Canal |[Irrigation [1] 0.406 7.06 6.46 4 4 2 1.5 |CS 2.5 4.5
Dyke Dyke
2611001 12AR110ND1/F1 I nw | aval Canal Trrinatinn Nulealn anA g 21 c aa L a? a a 2 1K < 2 a4 e
< >

Figure 3-20: General Information of Embankment
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Scheme Data Entry/Edit > Canal Data Entry
Scheme Code 2611001 Canal 2611001/C001 Design
Code
Bed Width at Begining ;5 s o Bed Width at End (m) ;s fal
Canal Name Low Level Canal (m) —
Canal Type | Irrigation Canal = Bed Ele.v?tlon at | ;33 i2/ Bed Elevation atEnd (m) ;¢ i
— 1 Begining (m)
Start Location End Location Surface Type :; Bed Slope(1: &)
Chainage(Km) 4.06 Chainage(Km) 5.21 —
Inner Slope(1: ;= ) Outer Slope(1: ; =+ )
:h“ {Local Mirrer Khal :"“)(Lml Alampur
) ase Crest Width Left (m) , ) Crest Width Right (m) 2
Eatinde 377363 (3] (O9) tatitude | . .. 1. (OD) Bank Elevation (mPWD) s oo &) Full Sup;;ly Leve)l 18
mPWD
Longitude |, 51607 f[of | (OB) lematude |, 512054 | (PP
Design Flow (cubic s ;4 &
m/sec)
Distice Pic District Berm Status: YT o Talt Sace
& Upazila
Left Berm (m) 5] Right Berm (m) lay
Upazila -
Left Berm s mMPWI Right Berm s mPWI
Elevatation - Elevatation
< Sil< >
Left Slope Bellow - ) Right Slope Bellow . )
Berm 1: Berm 1:
j
Bed )
Bed Bed |Bed Elv. Elv. Left |Left |1
Start width  width|at at Side |Side |¢
Scheme Canal Canal Chainage|End Begining End |Begining End [Surface Bed (Inner|Outer|Berm |Berm |Berm|l
Code Canal Code Name Type (Km) Chainage(Km)|(m) (m) |(m) (m) |Type Slope|Slope|Slope |Status|Width|Elv. |¢
2611001(2611001/C001|Low Level [Irrigation(4.06 5.21 12.5 12.5 |2.38 2.61 |1.5 2 v
< >

Figure 3-21: General Information of Canal
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Zone Circle Division Scheme
26000 (Southeastern Zone - Chittagong) v 26100 (Chittagong O&M Circle) - 26110 (Chittagong O&M Division-1) v 2611001 (Halda Extension Irrigation Proj... o |
Scheme Type Scheme Status Sub Division Name Structure Name
1 Complete
st Division Scheme Structure Structure Code Details
1 Chittagong O&M Division-1 Halda Extension Irrigation Project Dholoi Khal Check Structure(M109) 2611001/STR0015 L
2 Chi &M Division-1 Halda Project Kumari Khal Khalifapara Check Structure 2611001/STR0033 Details
3 Chittagong O&M Division-1 Halda Extension Irrigation Project Bipula khal Check Structure 2611001/STR0034
4 Hydraulic Structures
5
6 DesignParameters  Condition  ImageVideo  Comments
7
8 Date of Survey® Zone Name* Circle Name* Division Name®
9 08/04/2016 Southeastern Zone - Chittagong Chittagong O&M Clrcle Chittagong O&M Divisioa-t
10 Sub Division Name* Scheme Name* Scheme Type* Scheme Status*
Mathazari OLM Sub-Oivision ' Complete
1n
Structure Code* Structure Name Structure Major Type Structure Type*
12 261100/STRO01S Dholoi Khal Check Structure(M109) Pick Structure Major Type 2] [ Pick Structure Type name =
13 Year of Construction Start Year of Construction End Easting (m) Northing (m) Chainage (Km)
14 1990 B, S eans S00820 & ¢
Chainage of Chainage Name Chainage Reference From
Vent Type
U/S FSL (mPWD) D/S FSL (mPWD) Sill Level (mPWD) Crost Level
District Thana/Upazila Union Name of Village
Pick a District o] | Pick a Thana/upazits v | Picka Unios + | Kathic Hot
i IR
Figure 3-22: General Information of Hydraulic Structure
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RBP Data Entry
Scheme Data Entry/Edit > RBP Data Entry
RBP Code 261100 2611006/RBPC Cover Material
River Name -, Above Water: C.C. Block/Geo-Bag
Width (m) :  Pic Item
River Bank - —]
C.C Block /Geo-Ba
Embankment Name | Sclect an Embankment |, | Embankment Code  —cp pojder 62 9 c.CBlock
Size (cmXcmXcm) or K
Bank Elevation g ¢ - R/S Slope (1: 5 |2 ) ( ) < ng:gxgg
(mPWD) e
Low Water Level s Bed Level (mPWD) = Geo-Textile (Code) ., ¢np-4p Pic Item
(mPWD)
: Khoa-Filter Sand-Filter
Location
Thikness Thikness
Start Location End Location Lo0mm —] 100mm J
Chainage  _ __ (m)  Chainage __. S | 40mm to 20mm=50%, Moduie | 10to 15
20mm to Smm=50% s
(m)
Place
(Local CEP Polder 62 T
Name) (Local
Name) Under Water: C.C. Block/Geo-Bag
Latitude .| (DD)
2 Latitude .| (DD) Width (m = i
Longitude .| (DD) 2 (m) x M
~ Longitude . (DD)
- C.CBlock /Geo-Bag . glock
Size (cmXcmXcm) or Kg  1p0.a0x60
Average Thickness (m) s
Low Abov *
Bank R/S |Water (Bed Wate
Scheme River [River|Start End Start End Embankment|Elevation Slope|Level Level Block
Code RBP Code N Bank [Chainage(m)|Chainage(m)|Length(m) Location|Location Code (mPWD) 1: (mPWD)|(mPWD) | Widtl
2611006(2611006/RBP01|Sea 3470 4550 1080 CEP CEP Polder 8.5 5
Polder 62 v
< >

Figure 3-23: General Information of Protective Work

3.6.2  WEBBASED GIS MODULE

A web-based GIS module has been developed with the extended and advanced capabilities of web GIS
functionalities with online published maps such as Open Street Maps and ESRI base Maps as background.
This module provides facilities for selection, scale change, off/on layers, zooming facilities, feature
identification, spatial queries etc.

GIS module loads GIS feature data, maps, image, tables through services from ArcGIS Server. ArcGIS
Server makes the GIS data available to web application with an Internet connection. This is accomplished
through web services, which allow a powerful server computer to receive and process requests for
information sent by users. In SiMS-Smart application the ArcGIS Server creates, manages and distributes
GIS Services to web application where the spatial data comes from the Enterprise Geo-Database stored in
Oracle SDE Schema. The non-spatial data can also be accessed from Oracle database in the web server.
The architecture of ArcGIS Server, Database Server and Web Server is shown in Figure 3-24.
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Database Server (Oracle Database)

Figure 3-24: Architecture of Database, ArcGIS server and Web Server

The spatial data in GIS services and the non-spatial data are tied and joined with the common key fields in
spatial and non-spatial datasets.

The Web GIS module has been configured using WGS84 Geographic Coordinated System in order to
integrate with online dynamic Open Street Maps/ESRI online Base maps/Google Maps as background.
Accordingly, the Scheme/Project related spatial datasets, maps and satellite imageries have been
prepared/converted in WGS84 Coordinate System to relate with background online maps consistently.

As per the TOR, SiMS-Smart would have been integrated with Google Earth. This integration of Google
Earth could not be developed due to the unavailability of Google Earth API which has been deprecated by

the Google authority (https://developers.googe.com/earth-engine/). In place of Google Earth Interface,

ESRI online Satellite Maps has been integrated in the Web GIS module as background. The valid license

users of ArcGIS software can use this facility which is similar to the Google maps.

This Web based GIS Module is the starting point to the SiMS-Smart Application in which all dashboards,
menus, sub-menus are systematically organized as shown in Figure 3-25. The users can interact or use

any modules or tools from this Interface.
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A tool has been
satellite images,

SiMS Smart - Scheme Information Management System of BWDB

Dashboard

Vehicle Tracking IP Camera Mobile APK

Figure 3-25: SiMS-Smart Dashboard and Menus

. . ‘\;?—,}/V
s | g |
D X ¥ o
L !

SiMS Application Progress Monitoring BWDB Asset Hydraulic Structure (Structure
Inventory Integration)

2. % @‘.@:ﬁ\ “ m
% (€L Gy &

&

7 <
o8 a s
J\ \ ) g o °&‘ m
O&M Module Document Archive Metadata Water Management Organization
(WMO)

L

developed with to visualize the recent changes of earth surface by adding historical

which could help BWDB to relate the recent changes of Scheme/Project maps and

features. A screen-shot of this functionality is shown in Figure 3-26.

Figure 3-26: Historical satellite images upload system and Hydraulic Structure Tooltip

x| >

Tooltip for
Hydraulic
Structure

| 182.160.115.60:81/Esims/Basic#

Layers:
FlLegend
) o Structure Info For: Poschim Dholoi Syphon (261 [
Boundary 1001/STR0016) Structure Code: 2611001/STR0016, Name: Poschim
[oivision Boundary Dholoi Syphon, Type: Syphone, Workable: Yes,
[Iistrict Bound: Required: Yes
ict Boundary
[Jupazial Boundary
BWDB Boundary
[JBwDs Oftice Boundary
[Zone Boundary
[circle Boundary
[bivision Boundary
[Fscheme Layer

Other Historic Satellite Image
[CRoads

CRivers
[Cconstituency

2611001/5TRO016

Poschim Dholol Syphon

Hydraulic Structure
STRTYPE

@ aquiduct

e Bridge

® Chock Structure

® Drainage Syphone

® Escapo

® irigation Outlet
® Fiposiuico
® Pump House
® Railway Bridge

® Rogulstor

‘Eanthstar Geographics, CNES/Arbus DS | Esri, HERE, Garm
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3.6.3  SEARCH/QUERY MODULE

A robust Web GIS based Search/Query module has been implemented in SiMS-Smart application. The
Search/Query module works both on spatial and non-spatial datasets in Web based GIS environment. The
Search/query module of existing SiMS has been extended by incorporating BWDB ongoing projects. Web
GIS based Search/Query module has developed based on the following Spatial and non-Spatial data
items:

BWDB Completed and Ongoing Schemes/Projects

Schemes/Projects under each BWDB Field units, such as ZONE, Circle and Division
Schemes/Projects locations by general administrative areas (Division, District and Upazila)
Scheme/Project Type

Scheme/Project Status (Complete/Ongoing)

Area (Actual and Beneficial)

Development Partners/Funding Source

© N o v kAW N e

Scheme/Project Name or (any part of name).
9. Start and Completion year of Scheme/Project Construction

The user can set any combination of the above features/items to issue a query in Web GIS environment.
The following Figure 3-27 shows the architectural diagram of Query/Search module and the Figure 3-28

shows the data flow diagram of this module.

Figure 3-28 shows the data flow for user entered Search Criteria on Schemes/Project attributes and
selection of BWDB field unit office such as Zone, Circle and Division or Selection of General Administrative
area of Division, District and Upazila for which the Query/Search are to be executed. The query results of
this module will display in tabular form and also in Report form for printing or export in various file

formats such PDF, Excel, Word etc.

Scheme
Report

Y

User Entered

Search ot Web Based Output Scheme/Project
Criteria d Gls Htput " Maps
(in Web GIS)

N Scheme
"| General Information

GIS Services
.| Design Parameters of

Physical Features

Condition of Physical
Features

Database Services ArcGIS
Server

SIMS
Database
(in Oracle)

SIMS
Geodatabase
(in Oracle)

Figure 3-27: System Component Diagram of Search/Query Module
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Data Flow Diagram of Search & Query Module

Input: BWDB Schemes/Project, Query Criteria
Process: Selection of Schemes based on User Query

Output: List of Schemes by Zone, Circle and Division with Scheme/Project Attributes in tabular and report forms

Serach/Query Module

Scheme Data

Query

User —————User input Parameters: )
P Builder

BWDB Unit Office Data

BWDA Unit Office

BWDB Office

BWDB Office Name

Generator

Report Module

Selection
(procedure)

Admin Area Name

Selected Officeg

General Admin Area Data

=
o)
S o :
. pen Scheme Map in
& Scheme/Projects
> Web GIS
3 (tabular form) Selected Scheme
(¢}
=1
c
Fm———mm—m e — -
|
|
[ GIS Module
|
} Feat lect Select Scheme
Admin Area Name | eatufe selec features
|
|
|
Embankment
| .
Selected | Query/SeIfectlon Information
BWDB Unit | of physical
Office I features
} Canal
| Information
|
Selected }
AdminArea
} Hydraulic
| Structure
I Information
|
|
} RBP
| Information

Figure 3-28: Data Flow Diagram of Search/Query Module
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The Search/Query Module in SiMS-Smart include General Search, Spatial Search and Custom Dynamic

Search operations.

General Search/Query is a robust search operation by BWDB Units (Zone, Circle and Division) or by
General Administrative Area (Admin. Division, District and Upazila) along with Scheme Type, Scheme
Status, Scheme Area (Gross/Beneficial Area), Donors, by key words of Scheme name, and Scheme Codes.

This type of Search/Query implementation is shown in Figure 3-29.

2
SIMS Smart - Scheme Information Management System of BWDB

~
Query and Search: 814 Results Found _

Zone | picka zone | Project Cost Drainage Irrigation ~

Net Cost Wheat Emb. Canal Canal

Search By BWDB Units

Circle | Pick a Circle v | Project Benifitial Year Year (BDTin (M. Length Length Length Regula
Sl Code  Scheme Name Type Division Area Area Start Complete Lacks) Ton) (Km) (Km) (Km) (No.)
uision | Pick a Division | 1 2414007 Gab-khali Project FCD  Bagerhat 5100 5100 1989 1994 15183 15183 6.35 6588 1
Q&M Division

] 2 2414001 Zow-Khali Sub-Project FCD Bagerhat 14430 14430 1993 1995 792.96 39.75 75 8
Search By Administrative Units 0&M Division

1 3 2414002 CEP Polder 36/1 FCD Bagerhat 40343 40343 1967 1972 201.32 95 270.31 18
Search By Type/Status/Donor ‘0&M Division

4 2414003 CEP Polder 35/3 FCD Bagerhat 6790 6790 1981 1986 550.21 40.35 T5.6 3
Type | pick a Scheme Type | 0&M Division
5 2414004 CEP Polder 34/1 FCD Bagerhat 2212 2212 1966 1968 18.88 10.48 30.88 3
Status | All | O&M Division
Don . 6 2414005 CEP Polder 35/1 FCD Bagerhat 13058 13058 1965 1969 218.89 62.72 251.26 14
or | PpickaDonor | 0&M Division
T 2414006 CEP Polder 34/3 FCD Bagerhat 3656 3656 1978 1981 137.43 16.55 13.05 3
O&M Division
m 8 2414008 Protection of Saline FCD Bagerhat 25950 25950 1994 2004 1 14.51 64.5 17 v
< >
Item | Pick an Area Item v |
Area(ha)> o |2 < 100000

Figure 3-29: General Search/Query Operation

Spatial Search is a robust operation in GIS map features Layer (Schemes, Embankment, Canal, Hydraulic
Structure and Protection Works) by their Type, Status, Feature Code, Feature Name, BWDB Division etc.
This Search implementation is shown in following Figure 3-30.

= : e N s g

Structure Info For: Charia Baluchari Khal Check F < ) : ; SIMS-Web: Spatial Query
Structure (2611001/STR0032): «¢— SN \ Hydraulic Structure

2611001/STR0032
SYSTEMCODE 2611001 &
STRCODE 2611001/5TR0032
@ Zoomto

Structure Info For: Check Structure: S&N Supply o X
Canal (2611001/STR0009): | 2611001/STR0O009

SYSTEMCODE 2611001 g
2611001/STR0032 ~ Check Structure
STRCODE 2611001/STRO009 | 2611001/STRO00S Check Structure
STRLOCATION v
@\ Zoom to

Figure 3-30: Spatial Search/Query in GIS
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Custom and Dynamic Search/Query is also a robust Search operation which has implemented on any

database Table, by any fields and column values dynamically is shown in the following Figure 3-31.

TBLSYSTEMS.
QuaryResult
UPAZILA @
DISTRICT Result: 176 found ~
FROJECTAREA SYSTEMCODE OLDSYSTEMCODE SYSTEMNAME  TYPE DIVNAME  DIVCODE UPAZILA DisTRICT
BEHAREA 2323005 248303 Polder2A(West  FOD Gopalgon] 23230 Kasiani Gopsigan]
YEARSTART
capsigan] os
YEARCOMPLETE e
FCOST
2323007 36400 MadarpurBeel  FCDI Gopalgonj 23230 Rajois Muksudpur and Kotalipara Madaripur and Gopalganj
FUHEAT .
Py, Foute Project s
Dnvision
p a5
=| == | Like sess Ll 2011002 22900 CEPPoider1012  FCD Khulha OEM 24110 Koyes, Paikgachha Knuina
I =
10000
> | >=/| 0 10040 2411003 23400 CEPPokder 16 FCD Khulna O8M 24110 Paikgachhs, Tala Khuina
10100 Division-11
<| <=| And 10525 2011012 25100 CEP Poider31 FCD Khula DSM 24110 Dacope Knuina
10384 Onizion-ll
o 2012001 22200 CEP Poider3 FCD Satih 24120 Debhata, Kal Satkhi
oaas © alder atichira ebhata, Keliganj atkhira
SELECT " FROM TBLSYSTEMS Ohisiond
PROJECTAREA »="10000" 2812002 22000 CEP Polderl FCD Satkhim 24120 Acsacuni,Debhats and Satkchirs Sadar Satkhira
oaM
Dhision-
2012005 22000 CEP Polders FCD Satihis 24120 Kaliganj, Shamnager Satihira
— o8
[0 | cen | .
2013002 22100 CEPPolder2 FCD Satihirs 24130 Assazumi Savkhira
Dnision-ll
2013005 22300 CEP Poiderd FCD Satchia 24130 Assasumi Satkhira
s
Onision-ll ©
< >

Figure 3-31: Custom Search/Query operation

3.6.4  DEVELOPMENT OF O&M MODULE

This module will be used to store O&M data of BWDB Completed Schemes such as Pre-work section data
of Embankment and Canal, Schedule of Rates, O&M Budget, O&M Work programs, Quantity Estimates of

Earthwork volumes, Slope areas for protection works, cost estimates etc.

This module will help BWDB for O&M work budgets and procedures for O&M estimates of each project.
A user-friendly web enabled GUI has been developed to add, delete, update and edit O&M related data.
The module has been developed with concepts and procedures which are available in the existing SiMS

application.

The Module stores data related to following four aspects with the ultimate purpose of preparing the

annual budget.

O&M requirement of BWDB Schemes
Schedule of Rates

Quantity Estimates for Embankment and Canal
Cost Estimates for Embankment and Canal

PwnNE

1) O&M Requirement of Scheme

The maintenance requirement of each scheme has to be assessed by field officials by preliminary
inspection and reporting, then by actual survey and measurement and finally by preparing the
drawings as applicable. Some of the salient data for maintenance requirement with respect to each

kind are:
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a. Required quantity of earthwork for re-sectioning of embankment.

b. Required quantity of earthwork for re-excavation of drainage channel and/or irrigation
canal.

c. Required quantity of concrete repair works.

d. Required quantity/number of protection materials in U/S and D/S of hydraulic structures,
slope protection of embankment and river bank protections.

e. Required quantity and number of mechanical parts of structures such gates, hoist etc.

2) Schedule of Rates

Schedule of Rates for all 0&M Circles will be available in the SiMS-Smart Application if Design Circle-I
upload the Schedule of rates for respective circles and years in the system. An uploading facility is
available in SiMS-Smart application. Design Circle Il of BWDB prepares, update and maintain Schedule

of Rates in two Volumes for all O&M Circles of BWDB in both soft copy and hard copy.

3) O&M Estimates

A format is available in the existing SiMS, which has been utilized in this module for preparing
estimate of each category of O&M works for Embankment, Structure, Canal and Protection Works. In

general, the following estimates can be prepared from this module.

Repair, re-sectioning and retirement of embankment.
Re-excavation of drainage channels and irrigation canals.

Repair of hydraulic structures with associated protective and mechanical works.

1
2
3
4. Repair of revetments at embankments and river banks.
5. Repair of operational buildings.

6

Revised estimate and schedule if any.

4) O&M Budget and Work Selection

In this section, O&M budget can be prepared according to the cost estimates of O&M works, and
thereby selection of O&M works (work authorization) can be done through this module. Moreover,
preparation of annual O&M budget for O& M works of each scheme/project under an O&M Circle and

Division can be done using this module.

Steps for O&M Work execution flow diagram is shown in following Figure 3-32. The following Figure
3-33 and Figure 3-34 illustrate the data flow diagram of Quantity (Earthwork) Estimates for
Embankment and Canal. Figure 3-35 illustrates the typical dataflow diagram for Cost Estimates of
Embankment wok and the same approach is applied for the cost estimates for Canal, Hydraulic
Structure, Protection Work and Other Miscellaneous works. Figure 3-36 illustrates the Dataflow
diagram of the selection of work components of Embankment, Canal, Hydraulic Structure, Protection

Works and Other miscellaneous works for O&M and ADP projects.
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Selection
Of Woks

|

Pre-Work
Survey
Data Collection

I

Preliminary/Revision

For Revision
& Adjustment

Y
A

Quantity Estimates
(Post Work)

Y

Preliminary or Revised

No

l

Not Approved
& Cancel

No

Is
Authorized/approved

——Revised O&M works
Cost Estimat 4
ost Estimates By Board/CE
/SE/EE
Yes
Y ¥
Budget Demand Define
for O&M Project
O&M Works Integrate one or more
work components
Define
Final Allocation 0&M Works
Packages/Lots
Is
Approved
by Procurement Plan
Board :
& Execution
Of O&M Work
Packages
Yes
Y
i 0&M
Work Package
O&M Budget Awa "d_ )
Allocation & Contract Signing
Y
Physical Progress .| Progress Monitoring
Financial Progress O&M work Package

Y

Completion of O&M
Works

Figure 3-32: BWDB O&M Work Execution

Final Report

75

=
———
—————
Y
BS————————

_
Water Environment & Climate



Upgrading, Updating of Existing SiMS and Development of SiMS-Web, SiMS Google & SiMS App for Smart Phone
1

Data Flow Diagram of Quantity Estimates for Embankment

Data ﬁlea\

Upload pre-
Data Importing work SEEdem
Embankment Pre- work and pursing data file
Data Table section data wall
List of Emabkments
Surveyed
Embankment Pre-work Pre-section data

Section data Manual Data Entry

by Chainage Corrected data by Section

Selection Review & Check
Query surveyed data Pre-Section Data X .

By plotting post pre- Edit/modify Report on

work sections Fla Pre-work data Quantity Estimates
Selected Embankment g
(From Chain-To Chainage)

Error Message

with Design Parameters if pre- and post

Error message™ =

Volumes & Areas with final

Select
Embankment
By User

Post-work Design
Parameters

ChartPlots
Section data

Pre- and post
section data
plot

Section

Cut & Fill Area

section data
not match

Refined

Pre- and post-section data

Post & pre section
data in Temporary

Table

Section info by chainage

Define
Segments of consecutive
Sections for volume
calculation

Store Cut-fill Areab

Cut & Fillareaby — sections
chainages

|

Defined segments

Computation
of
Volumes & turfing
Area for defined
Segment
of Sections

post cross section

Report

Generator

Cut-fill volumes & Areas

Store
Segment wise
volumes by sections

volumes by selected

segments

Figure 3-33: Data Flow Diagram of Quantity Estimate for Embankment
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Data Flow Diagram: Quantity Estimates for Canal

Canal
List of Irrigation Canals Data Table szgi—o:(;;kta
/Drainage Channels r
Surveyed
Embankment Pre-work
Section data
by Chainage

)

Per-section data

Review & Check
surveyed data
By plotting post pre-
work sections

Selection
Query

Data

Data Importing
and pursing
tool

< ~Corrected data

Edit/modify
Pre-work data

Selected Irrigation
Canal/drainage Channel
(From Chainage To End Chainage)

Flag
Error Message

Error message——=>{ if pre- and post

section data
not match
Refined
Post-work Despre- and post-section data
Parameters
Select Post & pre section
Irrigation Canal/ ChartPlots data in Temporary

Drainage Channel Section data Table

Define
Segments of

Upload pre-
work section
data file

Pre-section data

Manual Data
Entry by Section

Report on
Quantity Estimates

Volumes & Areas with final
post cross section

Report

Generator

By User /_/9 consecutive Sections
Pre- and post Section info by chainage for volume calculation Cut-fill volumes & Areas
section data
plot
Defined segments Store .
Cut & Fill Area Segment wise
Calculation by volumes by sections
Seaa volumes by selected
Computation segments
of
. Cut-fill Area by, Volumes & turfing
Cut&Fill Area Store sections Area for defined
Cut & Fillareaby —
chainages Segment
of Sections
Figure 3-34: Data Flow Diagram of Quantity Estimate for Canal
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|
Data Flow Diagram for Cost Estimate for Embankment
Embankment User defined work
Embankment Earthwork Volume & Input Current Date,

Table
Select Embankment
Segment,

choose work

Terfing Area Data

Embankment List

Emb. Earthwork Volume

& Turfing Area Data
Input Work Definition

Store Data
Work Definition

»——= by date by F/Y and

for each Segment
of Embankment

List of works

Selection of
Embankment
Ina Schme s Volume & Turfing =
. o o
Eﬁ;:msme;i?\lz;uz:e e Area Query Selection of =~
with ;"g% By Segment of Emb Volume and E
> Selected related data 5
Embankment List related data ] =
o Embankment S
Selected Embankment
Selection
of
Selected
Embankment Adding Schedule/non- Work Quanti Query
schedule Items with . t ., [=Workinfo Selection of
(re-sectioning/Repair/
Rates Work
New)
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schedule Schedule/non-schedule ~ Earthwork Quantity
Items Non-Schedule Items I th
For Selected Office & Year tems with rates
—_—T
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Estimated Cost
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Data Store of
Estimated Cost

__——= for each O&M work Items
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Calculate
Cost for each work Items
(Qty x Item Rate)

& sum up all cost items for,
each O&M works
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F/Y
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Schedule Items
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Quality of work item each O&M Works

Estimated Costs of.

Schemes/Prject

Fiscal Year
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Report

Generator Estimated costs—=>

Data
Non-Schedule

Non-schedule Items

Report
Cost Estimates of O&M
Works for a Selected
Segment of Embankment

Items Area)

Figure 3-35: Cost Estimates for Embankment
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Data Flow Diagram of Selected 0&M/ADP Work Components

Cost Estimates

Cost Estimates m

Defined

Estimate

=

Defined Cost Estimates Defined Cost Estimates Cost Estimates

Embankment Irrigation Dyke Defined Canal Hydraulic Defined RBP Defined Other

Works Works Works Structure Works Works Feature Works
Scheme
Invetory

O&M/ADP
Scheme List i Costs with Allocatiol
S e e i Cost Work Budget
Estimates Allocation
Data Process
User

adjustments with
allocated amount

n

O&M/ADP Works, Costs with particularsﬁ/

Place for
Select Scheme Scheme Not Approval
Approved To
EE/SE/CE/Board

\

Not
Approved
i Is
Allocated Budget Allocated Budget Allocated Allocated Budget AIIocatlon.for Allocated Budget Allocated Allocated A I
Budget for Outstanding for Selected pprova
for Selected for Selected for Selected ) Budget for Budget for for OXM/ADP
. Selected R Payment Due Hydraulic or /.
Embankment Irrigation Dyke Hydraulic K Selected RBP  Selected Other Work
Canal of Previous F/Y Structure orks
Works Works Structure Works Works Feature Works
Works Year Works

Figure 3-36: Work Component Selection for O&M and ADP Project Works
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3.6.5 QUANTITY ESTIMATE

To estimate earthwork quantity for embankment/dyke or canal, pre and post work survey data and
design parameters of that feature should be loaded into database. The screenshot of Cut/Fill estimate
module is presented in Figure 3-37.

Q Cost Estimate: Work Selection > / OBM Work Package > / Procurement Plan > /| Progres:
Zone | 26000 (Southeastern Zone - Chittagong) . Circle | 26200 (Coxs Bazar O & M Circle) = Division | 26210 (Coxs Bazar O&M Division)
Schemes  Quantity (Cut/Fill)
Embankment = Canal
e | Esser s e i
Crest Start 6 Berm No Add X-Section Browse.. | PolderS.cov Import x-section
Staeticnd Elev. Berm R/S
Code Name (km) (km) Type (mpwp) End 6 Wtk
2621014/E1 CEP Polder 69 (N/E) 0 15.5 Interior Slope R/S 3 (m) ©/S Sicwdy COaORE Dok (WS I CUIGENDVE A
Dyk: 0 2.5
L c/s 2 Berm R/S Survey Yesr [ 2016- = 55
Top  Stat 4.3 SloPe /s = e
Widthe | Lo :
n :
(m) 10 3.7 v
11 265
Centerline Distance (Metre): | Bl Eixc [BRY.
Crest Turf Width (m)  © Segment 3 B seoment | Cross Section of Embankment - CEP Polder 69 (N/E)
Start Km: 1, End Km: 1.5 Cross section at chainage 0+100 =
Oe/s ture Clr/s Ture 9 -
8
Chainage Cut Area  FillArea |Chainage Fill Area Mean Area Length Volume| A
04000 O 46.8 1+000 46.8 0 0 0
1+100 46.8 46.8 100 4680 6
0+100 © 46.8 a
04200 © 46.8 ) ‘1«200 46.8 46.8 100 4680 z
E— o = o cena £
4 [as
-2 RS
o
o o 20 0
Distance (m)
- Survay Section - Dasign Section
< >

Figure 3-37: Quantity Estimate (Cut/Fill) for Embankment

If data are loaded properly, Quantity Estimate window shows the associated data for each embankment
reach. The list of the embankment reaches is displayed on the top-left, design parameters on top-middle
and survey data on top-right of the screen showing in Figure 3-37. Using the preconstruction survey data
and design parameters, the cross-section chart of selected chainage at the bottom-left of Figure 3-37 is
drawn on the screen (enlarged view is given in Figure 3-38).
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Cross Section of Embankment - CEP Polder 63 (N/E)

Cross section at chainage 0+100

|lavatian (m.PW
s =
[a]
T &

a 25 5 75 1] 125 15 175 20 225

Distanca {m}

-% Survay Section -+ Dasign Section

Figure 3-38: Cross Section of Embankment at a specific chainage
This chart shows pre-work section (Green line) along with superimposed design section (Brown line)

according to design parameters.

Earthwork quantity from each section to successive section is calculated along with fill area, segment
length and volumes as shown in Figure 3-39 and stored in the database.

|Chainage Fill Area Mean Area Length ‘Jnlume| ~
|o+000 46.8 0 0 0 |
|o+100 46.8 46.8 100 4680 |
!n+2|:u:| 46.8 46.8 100 4630 ! y

Figure 3-39: List of calculated earth volume in-between two consecutive sections

Earthwork quantity for canal is estimated in the same way as embankment which is described above but

in a separate module. The snapshots of canal earthwork estimates are shown in Figure 3-40 and Figure
3-41.
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Quantity Estimate

Quantity Estimate Cost Estimate> Work Selection > O&M Work Package > Procurement Plan > ProgressMonitoring

Zone | 26000 (Southeastern Zone - Chittagong) |+ Circle | 26100 (Chittagong O&M Circle) - Division | 26110 (Chittagong OBM Division-I)

Schemes  Quantity (Cut/Fill)

Embankment Canal

Chainage Start 0
Code Name Start (km) End (km) (mPWD) gnd 1.9
Survey Chainsges Distance (méter) RL (MPWD) A
2611001 /C/Test DummyCanal o 1.9 Bed Elev. Start0.3 0 2.58
2611001/C001 LowLavel Canal O 4.06 (mPWD) End 0.34 Survey Yesr [ 201 || 13 2.54
2611001/C001 Low Level Canal 4.06 5.21 15 2.17
2611001/C001 Low Level Canal 5.21 (3 Inner Slope 1.5 18 2.07
2611001/C001  Low Level Canal 6 6.11 Bed Start 15 o D v
2611001/C002  MNorth Supply Canal 0 10.34 Width
orth Supply Cana (m) End 15 Centerfine Distance (Metre): Fix

2611001/C003  South Supply Canal 0 0.3 v v 18 v
seament (1. Cros secion f Canal - DummycCaea

Start Km: 1, End Km: 1.9 Cross section at chainage 1+500 =

2
Cut Fill A |Chainage Cut Area  Mean Area Length Volume A

Elavation (m.PWD)

[Chainage Area  Area 1+000 21.12 10.56 0 0
0+000 11.527 0 1+100 23.28 27.2 100 2720
0+100 12.466 0 v |1+200 35.46 34.37 100 3437 |v £ °
31
5 10 15 20 25 30

Distanea (m)

- Section = Dusige Sect

Figure 3-40: Quantity Estimate (Cut/Fill) Canal

Segment | 1 Al Segment +/-Volume

Start Km: 0, End Km: 1

Chainage Cut Area Mean Area Length Volu me| LY
o+000 17.62 8.81 o u} |
o+100 17.62 17.62 100 1762 |
o+300 17.62 17.62 200 3524 | W

Figure 3-41: Earthwork volume calculation for canal

Similar to embankment, all the results are stored in database permanently.
3.6.6  COST ESTIMATES

Individual forms are available for estimating cost of works of different type of physical features. Different
forms have been developed to estimate cost for following features:

e Embankment

e (Canal

e Dyke

e Hydraulic Structure

e Bank Protection Work
e Other Work
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In Embankment Cost Estimation form, cost can be estimated for different works of embankments. Prior

condition for cost estimation is that, earthwork volume should be calculated (described in Section 3.6.5) for

the segment on which work to be done. A screenshot for cost estimation of embankment is presented in

Figure 3-42. For cost estimation, defining new work, update and delete options are made available in this

module.

Cost Estimate for Embankment

Quantity Estimate > Cost Estimate =

Work Selection =

Zone | 26000 (Southeastern Zone - Chi... |.| Circle

Schemes l%ﬂa

Code Name
2621014/E1 CEP Polder 69 (N/E)

EMB.Code Name
2621014/E1 CEP Polder 69 (N/E)

2621014/E1 CEP Polder 69 (N/E)

2621014/E1 CEP Polder 69 (N/E)

Start
Type (km)
Interior 0
Dyke

Estd.Date
09/11/2016

15/11/2016

07/11/2018

O&M Work Package > / Procurement Plan > / ProgressMonitoring
| 26200 (Coxs Bazar O & M Circle) ‘.| Division | 26210 (Coxs Bazar O&M Division) |v\
EMB. Code: EMB. Name: CEP Polder 69 (N/E)
End (km) 2621014/E1
S Fiscal Year [2016-17 l=)
Estimate Date | 09/11/2016 l+| oor11/2016
Segment | | Start Km: 0 and End Km: 2.9
Work Name | Resectioning ‘-|
Start End
Segment Fiscal Year Km Km Work Work Description
2 2016-17 0 2.9 Resectioning Resectioning work of CEP Polder
69 (N/E) from Km 0 to Km 2.9 of
CEP Polder 69 (North East)
3 2016-17 1 1.5 Resectioning  Resectioning work of CEP Polder 69
(N/E) from Km 1 to Km 1.5 of CEP
Polder 69 (North East)
1 2018-19 0 2.9 Resectioning  Resectioning work of CEP Polder 69
(N/E) from Km O to Km 2.9 of CEP
Polder 69 (Morth East)

Figure 3-42: Defining work for cost estimation of embankment
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The cost of a work is the summation of cost of one or more sub-works. Costing of a sub-work has been

presented in Figure 3-43. Quantity of earthwork volume or slope area is imported automatically from

database which was stored during quantity estimate. This has been discussed in section 3.6.5.

@® Schedule ltem O Non-Schedule ltem

@ Earthwork Volume (O R/S Slope Area (O C/S Slope Area (O Others

Code -140- . "
1e-1ae10 EArEB T LeadiLift Protective Work
Main Earth work by manual labour: manual compacion, 0.0 to 2.0m. SiCcad @ (il
Description 3 5
Sub 0 mito 3 m height Quantit 3333315 Cost (in 4515083.93
Description Taka):
Unit: cum Rate M7 Schedule Rate Last Update: Clear All | eSS
(Taka): 17/08/2014
Is Pro Work Protect
Schedule Lead/Lift Is Lead Is Lift Lead Lift Oty Is ltem Protective Work ltem Cost (in Schedule
Code Description Sub Description Unit Rate SR Date Quantity  Yes/No YesiNo YesiNo Number Number Measure Protective Volume Work Item Size Taka) Type
16-140-10  Earth work 0 m to 3 m height. cum "7.77 17/08/2008 3833815 Yes YES HO 3 Earthwork HNo 13545251.78 Schedule
by manual Volume tem
labour:

manual
compaction,
0.0 to 3.0m.

Figure 3-43: Cost of sub-works with a work of embankment
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A separate module and interface has been developed for cost estimation of canal. Based on the quantity

estimates stored into the database, this module ca

and stores into the database. A snapshot of this

Iculates the cost of canal works segment by segment

module is shown in Figure 3-44. In this calculation,

scheduled item and non-scheduled items are considered separately. The estimation process followed

existing BWDB estimation procedures for both quan

tity and cost estimates.

Cost Estimate for Canal

| 26100 (Chittagong O&M Circle)

rocurement Plan > / ProgressMonitoring

. Division 26110 (Chittagong O&M Division-I)

Quantity Estimate > Work Selection > / O&M Work Package > /| P
Zone 26000 (Southeastern Zone - Chittagong) [, | circle
Sehemes
Code Name Type Start (km) End (km)
2611001/C/Test DummyCanal Irrigation and 0 1.9
Drainage
Canal
2611001/C001 Low Level Canal Irrigation Canal 0 4.06
2611001/C001 Low Level Canal Irrigation Canal 4.06 5.21
2611001/C001 Low Level Canal Irrigation Canal 5.21 6
2611001/C001 Low Level Canal Irrigation Canal 6 6.11
2611001/C002 North Supply Canal Irrigation Canal 0 10.34
2611001/C003 South Supply Canal Irrigation Canal 0 0.3
Canal Code Name Estd.Date Segment Fi
2611001/C/Test DummyCanal 09/11/2016 1 2

Canal Code: Canal Name: DummyCanal

2611001/C/Test
Fiscal Year 2016-17 v
Estimate Date 09/11/2016
Segment 1 +| Start Km: 1 and End Km: 1.9
Work Name Re-Excavation v
Start
iscal Year Km End Km Work Work Description
016-17 1 1.9 Re-Excavation Re-Excavation work of undefined from

Km to Km of Halda Extension
Irrigation Project

(® Schedule item () Non-Schedule Item

Schedule Item

Earth work by manual labour, embk./canal bank/road : 4m ht..

Code | ;¢ 110-20

Description

Sub
Description

0 to 4 m height.

(@ Earthwork Volume (O R/S Slope Area () C/S Slope Area (O Others

W Lead/Lift Protective Work

Item Name
Item Size

Item Volume (Cubic
m)

Cost (in | 2624386.5
Taka):

Quantity: 33850

16-110-20 Earth work by manual cum 79.89 17/08/2014 32850 NO NO
Iabour, embk./canal

bank/road : 4m ht..

Ote4m
height.

Unit: cum Rate 79.89 Schedule Rate Last Update:
Taka): 17/08/2014 ——
(et fos! RPN o- - [\adste | nc e |
Is Pro Work Protect
Schedule Sub Lead/Lift IsLead Is Lift Lead  Lift Qty Is Item Protective  Work Item Cost (in Schedule
Code Description Description Unit Rate SRDate  Quantity Yes/No Yes/No Yes/No Mumber Number Measure  Protective Volume  Work Item Size Taka) Type

NO

2624386.5 Schedule
Item

Earthwork No
Volume

Figure 3-44: Cost

Estimate for Canal
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The cost estimation of Dyke is done through a developed “Cost Estimate for Dyke” module which has a

similar visual interface like embankment cost estimate is shown in Figure 3-45.

Cost Estimate for Dyke

Quantity Estimate > Co stimate >

Zone

Work Selection =

[ 26000 (Southeastern Zone - Chittagong) | . | Circle

O&M Work Package >

Sehemes

Procurement Plan >

| 26100 (Chittagong O&M Circle)

ProgressMonitoring

|| Division

[ 26110 (Chittagong O&M Division-I) Io

Code Name
2611001/E1 Low Level Canal Dyke

2611001/E1 Low Level Canal Dyke
2611001/E1 Low Level Canal Dyke
2611001/E2 Low Level Canal Dyke
2611001/E2 Low Level Canal Dyke
2611001/E2 Low Level Canal Dyke
Report

Dyke Code Name

2611001/E1 Low Level Canal Dyke

Dyke Code: 2611001/E1 Dyke Name: Low Level Canal Dyke

|Y| 05/11/2016

y| Start Km: 0.1 and End Km: 0.5

Type Start (km) End (km)
Sl © eLs Fiscal Year 2016-17
Dyke
Irrigation 0.406 5.21 Estimate Date
Dyke
Irrigation 5.21 6 Segment 1
Dyke
Irrigation 0 0.406 Work Name New
Dyke
Irrigation 0.406 5.21
Dyke
Irrigation 5.21 6
Dyke
Start
Estd.Date Segment Fiscal Year Km End Km Work
09/11/2016 £l 2016-17 0.1 0.5 New

(o-ce [pise] v

Work Description

New work of Low Level Canal Dyke
from Km 0.1 to Km 0.5 of Halda
Extension Irrigation Project

(® Schedule Item (O Non-Schedule Item

(@ Earthwork Volume (O R/S Slope Area () C/S Slope Area () Others

S 1612020 Schecuio ft=m Protective Wark
Main 1 s ight: f " =
o Construction of embankment: 0 to 5m height: 85% compaction.. Quantit ;455 5 Cost (in  1530009.17
Description
Taka):
Sub 0 m to 5 m height with 85% compaction. Clear All —J m
Description
Unit: cum Rate 104.85 Schedule Rate Last Update:
(Taka): 17/08/2014
1s Pro Work Protective Protect
Schedule Lead/Lift IsLead IsLift Lead Lift Qty Is Item Work Work Cast (in Schedule
Description  Sub Description Unit Rate SR Date Quantity Yes/No Yes/MNo Yes/Mo MNumber MNumber Measure Protective Volume Item Item Size Taka) Type
16-120-30 Construction O m to 5 m height cum 104.85 17/08/2014 17455.5 NO NO NO Earthwork No 1830200.17 Schedule
of with 85% Volume Item
embankment: compaction.
0 to Sm
height; 85%
compaction..
Figure 3-45: Cost estimation of Dyke.
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Estimating cost of works of different types of Hydraulic Structures has been done with “Cost Estimate for

Hydraulic Structure” form is shown in Figure 3-46. If quantity of work is given for sub-works then cost will

be calculated automatically.

Cost Estimate for Hydraulic Structure

Quantity Estimate > | Cost Estimate

Zone 26000 (Southeastern Zone - Chittagong) |« |

Work Selection >

O&M Work: Package >

Procurement Plan >

Circle | 26200 (Coxs Bazar O & M Circle)

PragressMenitering

. Division

26210 (Coxs Bazar O&M Division) l=

Structure Code Estd.Date

2614017 /STROOMB /11/2016
2614017/STROD01 15/11/2016

Code Name
2614017 f/STRO0O01 Sluice No.5-1
2614017/STRO002 Sluice No.S-2
2614017/STRO003 Sluice No.S-3
2614017/STRO0ODS Sluice No.S-5
2614017/STROOOS Sluice No.S-8
2614017/STRO0O06 Sluice No.5-9

Name

Sluice No.S-1
Sluice Ne.S-1

Structure Type

Type
null
null

Fiscal Year

Estimate Date

Work Name

Fiscal Year Work

2016-17
2016-17

Repair

Reconstruction

| 2016-17

Structure Code: 2614017/STR0001, Structure Name: Sluice No.5-1 Type:

=) | zo16-17

| 09/11/2016

| Repair

X 0g/11/2016

Work Description

Repair of Sluice Mo.S-1 of CEP Polder 69 (North East)
Reconstruction of Sluice No.S-1 of CEP Polder 69 (North

East)

Code

16-230-20
Main
Description

Sub

Description

(®) Schedule Item  (0) Non-Schedule Item

Compaction of earth to remove voids by 7.00kg. iron rammmer.

By 7.00 kg. iron rammer to remove all voids from soil.

(®) Earthwork Volume () R/S Slope Area () C/S Slope Area () Others

Quantity: 55,5

Protective Work

Cost (i 50535;.55
Taka):

ST Oetete | Update | Add new |

Unit: cum Rate 37.17 hedule Rate Last Updat.
(Taka): 17/08/2014
Sub Unit Rate SR Date Quantity Is IsLead Is Lift Lead Lift Qty Is Pro Work i Cost (in
Code Description Lead/Lift Yes/No Yes/No MNumber Number Measure Protactiveltam Waork Work Taka)  Type
Yes/No Volume Item Item Size
16-230-20 Compaction of By 7.00 kg. cum 3717 15/07/2018215 NO NO NO o 30525155 S5chedule A
earth to remove iron rammer Ttem
voids by 7.00kg. to remove all
iron rammmer.  voids from
soil.
28-240-1@re-stressad upto 20.0m cum 36701.4215/07/200 NO NO NO o 1468056.8chedule
cemant conc.  span. Item
works in bridge
girdar: span<=
20m
EP-AAR  Cucbnrm demin . Pancbeetian — 4781 28 1=iNTiAnER A A (s " 20RAAN Bkl Y

Figure 3-46: Cost Estimate for Hydraulic Structure
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Cost estimation for Bank Protection Work has been done using “Cost Estimate for Protective Works” form

is shown in Figure 3-47 using underlying estimation module.

Cost Estimate for Protective Works

Zone 26000 (Southeastern Zone ... ||  Circle 26100 (Chittagong O8M Cir... ||  Divislon | 26110 (Chittagong O&M DIv... | |
Schemes laﬁa

RBP Code River Name River  Start End Protective Wrok Code: 2611023/RBP1, River Bank: Right, River

nK m (11} Name: Sangu River

2611023/RBP1 Sangu River Ro%?n 0™ 3off" A .

2611023/RBP10 Sangu River Right 0 500 Fiscal Year 2016-17 82 2016-17

2611023/RBP11 Sangu River Rignt 0 650

2611023/RBP12  Sangu River Rgt 0 0 :::':‘"’ 13/04/2017 v 1300472017

2611023/RBP13  Sangu River Right 0 350

2611023/RBP14 Sangu River Right 0 1000 Start Km- 0 and End Km: 300

2611023/RBP15  Chandkhali River Rigt 0 50

Work Name Repair N
pcaew
Estd.Date RBP Code River Name River Bank Fiscal Year Start(m§nd(m)Work Work Description
ana cnanaknall Kiver A
13/04/2017  2611023/RBP1Sangu River Right 2016-17 0 300 Repair Repairing of existing

Riverbank Protection on
the Right bank of the
River of Sangu River from
0 m to 300 m of the Project
of River Bank Protection
on Sangu and Chandkhali

River v
@ Schedule item O Non-Schedule Item Earthwork Volume O R/S Slope Area O C/S Slope Area
@ Others
Code 40-100-20 Schedule item
Main Supply & stacking: sand cement block (8:1):
Descriptior 20cmx30cmx30cm ltem | sandCementB
Name  jtom
Size
Sub block size 30cmx30cmx30cm.
Descriptior 30Cmx30emx3(
Item 135
Volume
Unit: Rate 104.68 Schedule Rate Last (Cubic m)
each (Taka): Update: 17/08/2014
Quan 5000 Cost 523400
(in
Taka):
ScheduleDescription Sub Unit Rate SR Date Quantity Is IsLead IsLift Lead Lift Qty Is Pro Cost (in Sched:
Code Description Lead/LiftYes/No Yes/No Pi Work Work Taka) Type
Yes/No Item Item item
40-100-20Supply  block size each  104.68 17/032016000  NO KO NO YES 13¥olumeang  20SRE06EIMEcmSchedul A
& 30cmx30cmx30cm. Cement ltem
stacking: Block
sand
cement
block
(8:1):
J0cmx30cmx30cm
Figure 3-47: Cost Estimate for Bank Protection
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Cost estimation for Other Works have been done though “Cost Estimate for Other Works” form is shown

in Figure 3-48 in the same way as Hydraulic Structure as described above.

Cost Estimate for Other Works

ProgressMonitoring

Quantity Estimate > Cos

Work Selection >

O&M Work Package >

Procurement Plan >

East)

Zone 26000 (Southeastern Zone - Chittagong) |, | Circle 26200 (Coxs Bazar O & M Circle) | » Division | 26210 (Coxs Bazar O&M Division) | =
Sowemes

Fiscal Year | 2016-17 |.| 2016-17 Feature | Culvert .
Estimate 09/11/... |«] 09/11/2016 Quantity - Unit g, Work Programme | New v|
Date D -

Report Estd.Date Fiscal Year Feature Quantity Unit  Work Work Description Clear Al

N P
09/11/2016 2016-17  Culvert 2 No. New ™™ New construction of Culvert under CEP Polder 69 (North

<

(@ Schedule Item (O Non-Schedule Item (@ Earthwork Volume (O R/S Slope Area () C/S Slope Area () Others
R o+ =0 Scheie tem
Main 7 i ; i Sy -
= viption Preparation of site; including removing soil upto 15cm depth Quantity: ., Cost (in 540055
e Taka):
Sub e praparation by manually ramoving sl miscalaneous objectional A clear a1 | [EEEEY [ Add e |
Description  materials from entire site and removing soil upto 15cm depth v
including uprooting stumps, jungle clearing, levelling dressing etc.
Unit: sqm Rate 30.35 Schedule Rate Last Upd
(Taka): 17/08/2014
Schedule Code Description Sub Description Unit Rate SR Date Quantity Is Lead/Lift Is Lead
Yes/No Yes/No
04-180 of site; includi Site ion by sqm 30.35 15/07/2016 1130 NO NO N
removing soil upto 15cm depth  manually removing all
miscellaneous objectional
materials from entire site
and removing soil upto 15cm
depth including uprooting
stumps, jungle clearing,
levelling dressing etc.
complete as per direction of
Engineer in charge.
28-220-20 RCC({1:1.5:3);25mm down with stone shingles. cum 11686,19 15/07/2016 7 NO NO N

Figure 3-48: Cost Estimate for Other Works

All the results of all estimates are stored in database permanently.
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[ | ] |

3.6.7 WORK AUTHORIZATION/SELECTION

After estimating the cost of a work, in Work Authorization stage, whether a work should be included in
O&M or ADP; this can be done using following form is shown in Figure 3-49. Budget for this work is

authorized during selection.

O & M Work Selection

Zone 26000 (Southeastern Zone - Chittagong) |y | Circle 26200 (Coxs Bazar O & M Circle) . Division 26210 (Coxs Bazar O&M Division)

Scheme 2621014 (CEP Polder 69 (North East)) + Feature Type Embankment .| Fiscal Year 2016-17 2016-17

Cost Estimate List

sl Estd.Date Code Name Start Km End Km Work Program Estd. Cost A
1 09/11/2016 2621014/E1 CEP Polder 69 (N/E) 0 2.9 Resectioning work of CEP Polder 69 2522533118.02
(N/E) from Km 0 to Km 2.9 of CEP
Polder 69 (North East)
2 15/11/2016 2621014/E1 CEP Polder 69 (N/E) 1 1.5 Resectioning work of CEP Polder 69 (N/E) 4210975
from Km 1 to Km 1.5 of CEP Polder 69
(North East) v

Selected Works (Embankment)

Code Name Segment Id From Km
2621014/E1 CEP Polder 69 (N/E) 2 ]
To Km Work Programme Work Description Earth Work Volume (cu. meter)
2.9 Resectioning Resectioning work of CEP Polder 69 (N/E) froi | 135720
Turfing Area (Sq.m) Estimated Amount (taka) Budget Allocation (taka) Estimate Date
2522533118 09/11/2016

District Upazila Project Head Type

O&M (REVENUE) *! Mapprove [

List of Selected Wroks

Earth Work A
Fiscal Segment Start End Volume Turfing Is
Sl Year Code Name Id Km Km Work Program (Cub.m) Area Estimated Cost Budget District Upazila Approved
1 2016-17 2621014/E1 CEP 2 0 2.9 Resectioning work of CEP 135720 2522533118.02 2522533118 Yes
Polder Polder 69 (N/E) from Km 0
69 (N/E) to Km 2.9 of CEP Polder 69
(North East) v

Figure 3-49: O&M Work Selection

3.6.8  DEVELOPMENT OF O&M MONITORING MODULE

This section outlines the O&M Works Monitoring process in SiMS-Smart application. O&M Monitoring
module consists of O&M Package/Lot Development, Preparation of Procurement Plans, Tendering
Process and O&M Work Monitoring.

The Monitoring Module stores and maintains O&M implementation data of each year for individual
schemes and monitor the target, progress and completion schedule of schemes. This module includes
O&M Work Package and Lot development, Procurement Plans and Tendering processes, and the Physical
and Financial progress monitoring during the project tenure. This module is capable of producing
different types of BWDB used standard progress monitoring reports on fort-nightly, monthly, quarterly,
half yearly etc. This module requires following O&M works related data to implement the module:
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1 |

Estimated cost of O&M works and Budget

O&M Work Package and Lot Development
Procurement Plans

Tendering Process and milestone deliverables
Actual cost of implementation offered by Contractor
Target time of O&M Works

Actual time of completion

O N @ v A~ W N R

Number and name of structure, length and reach of embankment, drainage
channels/irrigation channel, protection works repaired with cost under an individual
scheme

9. Physical and Financial progress of 0&M Works

10. Contractor Information etc.

The following Figure 3-50 illustrates SiMS-Smart interface of O& M Work Package or Lot development. It
requires to create a new O&M Work Package/Lot for one or more selected work components under O&M
budget for a selected Scheme/Project in a particular Fiscal Year. The O&M work components include
0&M works for new/re-sectioning of Embankment, excavation/re-excavation of canals, repair/new
protection works, and reconstruction/construction/repair works for Hydraulic Structure. Each work
package also includes the quantity of different of works, estimated cost and contracted amount after
awarding the package. This interface also includes the procurement methods, approval authority and

funding sources etc. Figure 3-54 shows the dataflow diagram for performing the package development.

The following Figure 3-51 illustrates the SiMS-Smart Interface of O&M Work Procurement Plan, which
includes different dates of procurement stages for tendering the process and start and completion of
project, project award dates with reference, Contractor Information are also can be entered in this web
interface. And, following Figure 3-55 shows the dataflow diagram of this O&M Work Procurement Plan.

Finally, Figure 3-52 shows how to input the Actual and Financial Progress of awarded O&M works in
SiMS-Smart interface. The physical work progress can be input by any dates or any date of intervals and
the same time financial expenditures can be input with same way. According the progression date inputs,
cumulative Actual and Financial progress can automatically be shown in the system. After completion,
the project, the progress will be updated by 100% both for actual and financial progress. The user could
generate several types of Progress Report by Weekly, Fort-nightly, Monthly, Quarterly, Half Yarely and
Annually. Accordingly, Figure 3-56 shows the dataflow diagram of O&M monitoring interface in SiMS-

Smart.
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[ | 1 |

OBM Work Package

Quan!

y Estimate > | Cost Estimate> | Work Selection >

Package = Procurement Plan = Prograss Monitaring

Zone | 26000 [Southeastern Zone - Chittagong) - | Corcle | 26200 (Coxs Bazar O & M Circle) | 5| Division 26210 [Coxs Bazar OBM Division) x|
Schemes
Fiscal Year | N
| 2016-17 A= Work Items Work Description
O&M Work Package
Dyke Canal Hydraulic Structure Protective Wark Others Rasactioning work: of CEP Poldar 63 ©
(M/E) from Km 0 to Km 2.9 of CEP
Emd Mame SEart Ken End Km ‘Work Progranme Package Code Polder 69 (North East):
kg tastl Er——— a 28 Rsasstan g rS——

o mp—— 7 13 S T Repairing of existing Riverbank

Protection on the null bank of the
River of Sea from 1000 m to 1200
m of the Project of CEP Polder 59

(Morth East):
w
Repair of Sluice No.5-1 of 2621014;
() With Lot Numer Authosties
(@) Without Lot Numer uansity Estnvated Costs (Taka) Budget (Taka) Cantract Amoust {Taka)
EmBankmEnt (k) 2 25mam1me EE TR e Procurcmant Mathed [ mavas B
Trmigation Dyke (km) a0 oo oo 0
Fending Agemcy [we N
Canalf sl (k] aw 2.0 am 2 - 4
Asproval Aunenmy
Structre (Ne) 108 2.0 2omea 834RD -
Lot IR | Lz
Prot. W (km) 2003 a0 senEnm 00 s
LOT-00 ~ Others .oy L 15260800 e Praface
Total LILIBAWE LA ——

R Dummy sample package m

[ iz tew words within 4000 characters

H

Buage: Dvie [canat
Estd Cost Tatal on el ol [Budget

fin Taka) tinTaka)  [faka) [faka) |Faka) [Faka) [Faka) |(eTaka) |omTaka) |7
2522633118 02 2522533118 o0 o 341 i

T
i

5 ;igi

Pacxage memea kma [im [k |mo. [k [knayime. pivem |tan Faia)
29 o o 1 200 o2

work of P
Fowar 69

(N ) troen
[#m 0 10 e

Figure 3-50: O&M Work Package
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== | [

ckage Procurement Plan

Quantity Estimate > Cost Estimates Work Selection > 0&M Work Package > P nent Plan = ProgressMonitoring
Zone 26000 (Southeastern Zone - Chi.. iL
Circle 26200 (Coxs Bazar O & M Circle) |E3 Report
Division | 26210 (Coxs Bazar O&M Division) |«
Fiscal Year Activity Schedule (Planned)
Scheme Q | 2016-17 - Activity Start Date  Duration (days) End Date
[ Advertise Prequalification 14/11/2016 1 || 15/11/2016
2621001 CEF Polder 65/A FCD A 0&M Work Package Advertise Tender 15/11/2016 7 kel || 2271172016
2621002 CEP Polder 65/A-1 FCD T enderOpening .
2621003  CEP Polder 65 FCD, REP T 22/11/2016 || 7 I || 29/11/2016
2621004 CEP Polder 66/1 FCD pleg_test1 Tender Evaluation 29/11/2016 10 i | s/12/2016
(Kurushkul) =
2621005  CEP Polder 66/2 FCD Appeveliciasa ol 0s/12/2018 | 7 | 1e/12/2018
2621006 CEP Polder 66/3 (Cox's FCD Notification To Award 16/12/2016 i &l | 1771272016
Bazar) —
2621007 CEP Polder 66/4(Chakaria) FCD Sign of Contract 17/12/2016 2 B || 1971242018
2621008 CEP Polder 57(Knila) FCD e (o o St s s la]
2621009 CEF Polder 67/4(Teknaf) FCD =
2621010 CEP Polder 67/B(Hnla) FCD Contract Completion Time 19/12/2016 130 = || 28/4/2017
2621011 CEP Polder 68 (Teknaf) FCD
2621012 CEP Polder 69 (Extension) FCD
( ) ¥ 1s Work Order Date Memo No.
2621013 CEP Polder 69(Phase-1) FCD
Awarded 19/12/2016 BWDE/CTG/COX-2017/RP-Cox-W-08
2621014  CEP Polder 69 (North FCD
East)
2621015 CEP Polder 70 (Matherbari) FCD, RBP (Contractor Company WM Contractors Remarks
name —_—
< 5 Testolan
Conatact parson Dr. Avdad
Address Dhaka
Start of End of Startof  Endof Start of End of Startof  Endof Startof  End of Startof  Endof Startof  Endof Time to
Advertise Advertise Invite Invite Tender Tender Tender Tender Approval To A 1 To Signing of  Signing of  Contract
Pckage Name pre-qualification pre-qualification Tender Tender Opening  Opening  Evaluation Evaluation Award Award ToAward ToAward Contract  Contract  Signeture
RP-Cox-W-08 14/11/2016  15/11/2016  15/11/2016 22/11/2016 22/11/2016 14/11/2016 29/11/2016 09/12/2016 09/12/2016 16/12/2016 16/12/2016 17/12/2016 17/12/2016 19/12/2016 35
pkg_testl 01/12/2016 03/12/2016 03/12/2016 10/12/2016 10/12/2016 01/12/2016 13/12/2016 16/12/2016 16/12/2016 18/12/2016 18/12/2016 19/12/2016 19/12/2016 20/12/2016 19
< >

Figure 3-51: O&M Package Procurement Plan
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Progress Monitoring for O&M Project

26000 (Southeastern Zone - Chittagong)

Cost Estimate>

Work Selection >

Circle

O&M Work Package >

26200 {Coxs Bazar O & M Circle) -

Procurement Plan >

Division

26210 (Coxs Bazar O&M Division)

Quantity Estimate >
Zone
Schemes Work Progress
Fiscal Year | 2016-17 >
O&M Work Package
pkg_test1
Interval s
SO -l Add Date
(day) =
From Date To Date
19/12/2016  20/12/2016
21/12/2016 28/12/2016
29/12/2016 10/01/2017
11/01/2017  12/01/2017
13/01/2017 14/01/2017
Report

Package Start Date: 19/12/2016 and Completeion Date: 28/04/2017, Workorder: BWDB/CTG/COX-2017/RP-Cox-W-08 Contractor
~ Information
Work Description Physical Feature
Name of Company:
Embankment (Km) 2.9 Hyd, Structure (No) 1 WM
Resectioning work of CEP Polder 69 A o
(M/E) from Km O to Km 2.9 of CEP Irrigaion Dyke (Km) 0 Othes. = Conatact person:
Polder 69 (North East); Or. Avdad
Canal (Km) 0 p—
Repairing of existing Riverbank =
Protection on the null bank of the River Prot. Work(Km) 200 Dhaka
Telephone:
Financial Details Work Item Size Quantity Volume
(Taka) Embankment Sand Cement Block  30Cmx30cmx30cm 1280 34.56
HydStructure Sand Cement Block 20Cmx20cmx20cm 1000 8
Contractor Amaunt 252541341 HydStructure Sand Cement Block 20Cmx20cmx20cm 1000 8
Estimated Amount 252253311
Budget Allocation 252541341
fom Date: |, . 01/20 ToDate: | /01720 | Mo |
Current Progress Cumilative Progress
Physical 12 Physical 30
Work(%) “ Work(%)
= Financial Financial
Financial (Taka) 2245000000 (Taka) 2525146000 i (%) 99.93
Total Cumilative A Amount Left (Taka) 267413
From Date To Date Feature Item Size Qty  Current Qty Qty
13/01/2017 14/01/2017 k Sand 30C 30cm 1280 1260 =
/01/ {01/, o = 80| I Work Status: () Ongoing _ (g) Complet=
Block Update Condition of Hydraulic Structure Update
Y1 Condition of Embankment
Work Financial Cum.Work Cum.Financial |Financial Amount 1s Complete ey
From Date  To Date Progress(%) Progress(Taka) Progress(%) Progress(Taka) |Progress(%) Left(Taka) (Yes/No)
15/12/2016 20/12/2016 0 10000000 [ 10000000 04| 2515413413 No|
21/12/2016 28/12/2016 1 250136000 3 260136000 10.3 2265277413 Noj
29/12/2016 10/01/2017 12 0 15 260136000 10.3| 2265277413 No
11/01/2017 12/01/2017 3 20010000 18 280146000 11.09 2245267413 No|
13/01/2017 14/01/2017 12 2245000000 30 2525146000 99.99 267413 Yes|

Figure 3-52: Progress Monitoring for O&M Project

Updated status of physical features of embankment following the completion of O&M works, the user

need to be update the status of the respective segments of embankment using Dynamic Status Tool. This

tool will be able to show the segment of Embankment according to the status such as ‘Good’, ‘Poor’ and

‘Bad’ highlighting in different colors on GIS map as shown in Figure 3-53. This tool is also capable of

storing the historical information of embankment status.
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] I ] |

Dynamic Status - Embankment

Division
26120 (Chittagong Ocl v

Embankment

Chainage From (km)
a

Update Date Segment |

Save Status Current Status

DigtalGlobe: Z ~ Poweredby Esri

Figure 3-53: Utility of Dynamic Segmentation for embankment
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Data Flow Diagram for O&M Work Package Development

Scheme
Selection

Scheme Input/Select
Invetory Fiscal Year

Scheme List

F/Y
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Add/Modify/Remove
O&M Work Package

(With/Without Lot)

Package Code

Add/Remove/ Package Code
Select With or Without
Lot Lot
_
Lot Number /
Package

Package
Development
With/without
Lot

Physical Features
Embankment/Irrigation Dyke/Canal/
Hydraulic Structure/RBP/Other Work

Approved Work Items with Quantity of

O&M Work Quantity,
Estimated Costs and Budget amount
of each approved work items
(Embankment/Irrigation Dyke/Canal/
Hydraulic Structure/RBP/Other Work)

Approval Authority
(EE/SE/CE/Board)

Selection of Procuring Method
(NCT/OTM/RFQ etc.)

Selection of Funding Agency
(GoB/WB/ADB/IDA etc.)

Package General Information

Selected Scheme

Financial data of each work items

Approval Authority

Procuring Method

Add to Package

Package General Information

Package

Package containing
Selected O&M Work
Items with
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7
O&M Package

Developed
O&M Work Package
For
Tendering

I
O&M Package
|

Approval
Procurement Procurement For
Plan < Plan Procurement
Plan
Procurement
P Package
rocess
| Award
|
|
Vi Package /
Award Package
Award
Steps for |
Tendering
Process Data Store
Awarded

Contractor
Information
Database

O&M Package
For Progress
Monitoring

Figure 3-54: Dataflow Diagram of O&M Work Package Development
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Data Flow Diagram for Procurement Plan for O&M Works

Scheme 0&M Package Input/SeIect
Invetory Inventory Fiscal Year
\¥F/Y
Scheme List
. Selected
O&M Package Lis O0&M Work Selected O&M Package—= T
Package Package
Scheme
Selection Scherf1e Ui Selled Selected Scheme 0&M Packag J
Selection Scheme

Advertise Pre-Qualification
StartDate, EndDate &
Duration

Advertise Tender
Start Date, End Date &
Duration

Advertise Tender
Start Date, End Date &
duration

Tender Evaluation
Start Date, End Date &
duration

Notification to
Award
Start Date, End

Package
Procurement
Plan

Date & duration

O&M Package

Approval to Award
Start Date, End Date &

duration
Sign of Contract Is
Start Date, End Date & Awarded
duration

Contract Completion
Start Date, End Date &
duration

Work Order Date & Time Procurement Plan

Awarded
Contractor Information

Report Final Procurement
Procurement Plan
Plan

Figure 3-55: Dataflow Diagram for Procurement Plan for O&M Works
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| | \
Data Flow Diagram for O& M Works Progress Monitoring
Awarded e  Work Description
Scheme _ Select 0&M Work e Description of Physical Features
Invetory Fiscal Year Packages e Finandial Details
e Date of start and completion
e  Contractor Information
Scheme List O&M Packagelist Scheme @
’ Selection
F/Y ;
Selected O&M d Ret{le(;/e
Work Package——=> GiElb ek
I For selected
Scheme W S e Scheme O&M Work Package
Scheme Selection Scheme
Selection \

Input

Progress

Physical & Financial Data
Start and Completion date

Physical Progress
by Date \
IS Physical progress by Date Progress
For payment ™~ Monitoring
Invoice
From Input . .
. X _—————Financial progress by Date
Contractor For ——=! " Financial Progress prog ¥ Process
ayment
Py 7 OEiE Record
Payment . .
Approved invoice .
Against Approved PP Cumulative
invoices progress
Generation Cumulative
of Progress
) Progress Cumulative_/ o bo'fh :
Reports on Cumulative s progress Physical & Financial
progress progress For different
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K—Completion Ongoin
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Project - Complete Comparing
Completion Yes (complete) Both Physical & cumulative progress
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Figure 3-56: Dataflow Diagram of O&M Works Monitoring
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3.6.9  DEVELOPMENT OF WMO INFORMATION MODULE

WMO module has been implemented in SiMS-Smart as it is available in the existing SiMS. The updated
WMO module in Web stores and maintains the Water Management Organization related information and
data such as WMO organization framework, Roles and responsibilities down to the Scheme features
levels, WMO status, membership, constitution etc. Information about WMO include:

1. Water Management Group (WMG) at village level

2. Water Management Association (WMA) at polder level

3. Water Management Federation (WMF) at project level

The WMO Module stores following data:

a. Objectives and power of WMO
b. Organization

c. Status

d. Membership

e. Constitution

bl

Framework

g. Roles and Responsibilities of members

h. Name of members under different levels of WMO

i. Details of Meetings and Resolution

j.  Different types reports can be generated from web based WMO Module

The following Figure 3-57, shows the high-level architecture of WMO module. WMO works under each
Schemes/Projects, which may have different types of organization such as WMO Group, WMO
Federation and WMO Association. The individual members of the above WMO organizations have been
assigned different types responsibilities of protection, conservation and security of Scheme physical
features. The WMO also includes the Constitution and regulation information, Meeting records and
resolutions, and relationship with BWDB Officials.
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Scheme/
Project

Physical Features

Embankment

Canal/Channel

A 4

Hydraulic
Structure

RiverBank
Protetion

A 4

Other Features

WMG
Constitution’
Framework

Roles &
Responsibilities,
Tasks

&
Jurisdictions

BWDB
Division Office

A 4

WMO Organization

WMO Federation

WMO Association

WMO Group

WMO Member

- WMO Meeting

Figure 3-57: Implementation of WMO Module

Scheduled

Meeting
Resolutions

Following Figure 3-58 shows how to input different type WMO attributes in SiMS database through SiMS-
Smart. The attributes of WMO have been categorized by Type and Number of WMO, WMF Information,

Area of Operation, Physical Features under WMO and each category include one or more attributes to be

entered using this interface. Figure 3-59 includes the information of WMO for each selected Scheme or

project, and Figure 3-60 shows the detail information of each member of WMO.
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Water Management Organization Informa

Circle
26100 (Chittagong O&M Circle)

Zone
| 26000 (Southeastern Zone - Chittag... |« |

‘® Type and Number of WMO
WMF Information

' Area of Operation
Physical Feature Under WMO

Save/Update

Zone Circle

Division
‘ 26110 (Chittagong O&M Division-I)

Scheme
.‘ | 2611001 (Halda Extension Irrigation... |

Name
Water Management Group(WMG)

Water Management Association (WMA)

Water Management Federation (WMF)

Existing Value New Value

Division

Scheme

[ 26000 (Southeastern Zone - Chittag... |+ | 26100 (Chittagong O&M Circle)

26110 (Chittagong O&M Division-I)

2611001 (Halda Extension Irrigation... |+

" Type and Number of WMO

'* WMF Information

' Area of Operation

. Physical Feature Under WMO

Save/Update

Circle
26100 (Chittagong O&M Circle)

Zone )
| 26000 (Southeastern Zone - Chittag... |-

'/ Type and Number of WMO
WMF Information

'* Area of Operation

' Physical Feature Under WMO

Save/Update

Zone Circle
| 26000 (Southeastern Zone - Chittag... |, | | 26100 (Chittagong O&M Circle)

26110 (Chittagong O&M Division-I)

Name Existing Value New Value
WMF Name 2 5
Registration No. 2.2 2.2
Registration Date 22/5/2017 22/5/2017
Division Scheme

2611001 {Halda Extension Irrigation... | |

Name Existing Value New Value
Number of Village 12
Number of Union 55
Number of Pourashava 56
Population 12
Number of Agriculture Household 10
Gross Area 24
Cultivable Area 22
Irrigable Area 10
Division Scheme

26110 (Chittagong O&M Division-I)

+| | 2611001 (Halda Extension Irrigation... |,|

Type and Number of WMO
WMF Information

Area of Operation

Physical Feature Under WMO

Save/Update

Name

Perepheral Embankment 5
Internal Embankment 12
Main Khal 15
Secondary Khal 12
Tertiary Khal 3
Drainage Khal 15
Main Inlet 20
Other Inlet 3
Outlet 12
wWCs 14
Bridge/Culvert 15

Existing Value

New Value

Figure 3-58: Water Management Organization
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Water Management Organization Information

Zone Circle Division Scheme
|' Pick a Zone v | | Pick a Circle | Pick a Division - | | Pick a Schemem v |
WMO Type WMO Code Name of WMO
[ pickawmo Type || [ save |
Code Name Scheme
001 Aso-001 2111001 - Water Control Structure at Sheikpara, Bara Rasuipur and Falia
10001 TEST NAME OF FEDERATION 2812011 - Jhony Khal Sub-Project
281211-A01 3 No.SCWMO TEST DATA 2812010 - Patha Khali-Konai Beel Project
555 TEST WMO FOR BWDBE 2812013 - Compartmentalization Pilot Project (CPP)
221 31654sfsdfsdfdf 2812011 - Jhony Khal Sub-Project
220 asdfasdfadsf 2611001 - Halda Extension Irrigation Project
2812012 TestWmo 2812013 - Compartmentalization Pilot Project (CPP)

Figure 3-59: Water Management Organization Information

Group Member Information

Zone Circle Division Scheme
| 26000 (Southeast... || | 26100 (Chittagon... || [ 26110 (Chittagon... |, | | 2611001 (HaldaE... ||
WMo Member Id Name Father's Name
|' 220 (asdfasdfadsf... |, | 1100 Name 1100 Father 1100
Mobile No Position Village Post Office
1772212541222 Pos wil po
Division District Upazila Union
| Pick a Division v | | Pick a District ¥ | | Pick a Upazila ¥ | unic

WMO code
17722125412222 220

Id Name Father's Name Position Village Post Office Union Upazila District Mobile No

1100 NMame 1100 Father 1100 Pos wil po unio 201535 2015

Figure 3-60: WMO Member Information
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3.6.10 SCHEME PERFORMANCE MODULE

A Scheme Performance module has been developed to evaluate the technical, agricultural, socio-
economic and environmental performance of scheme based on pre-defined set of key performance
indicators. The indicators have been defined according to the performance module of existing SiMS. The

key performance parameters of FCD/FCDI and Protective work project have been considered as follows:

A. Technical
a) Breach of Embankment
b) Area of Inundation
c) Area of Water Logging
B. Agriculture
a) Changing in cropping pattern, cropping intensity, crop yield and crop production
b) Change inland use pattern
c¢) Change in Irrigable Area
d) Change in Farm Requirement
e) Change in Farm Requirements
f) Cost-benefit ratio
C. Socio-Economic
a) Population Distribution by gender, by age group, by occupation and house holds
b) Income and Expenditure by house-holds, Poverty and Housing Condition, Land
Ownership by house-holds and Labour Wage Rates
c) Facilities: Drinking water and sanitation, Educational Institutes, NGOs and
Communications.
D. Water Resources
a) Condition of Physical Features (Embankment/Polder, Canal, Hydraulic Structure and
Protection Works etc.)
b) Damage in House/Occupancies, Agricultural Lands, Crops etc.

The performance target can be set against some parameters such as, Irrigable Area, Cropping
Insensitivity, Agricultural Production and Annual O&M Costs. After project investment, achievements of
selected indicator values need to be entered into this module, so that the performance of the selected
scheme/project can be evaluated by the achievements of selected Indicators towards the targets set out
before the project investments. The score (points) obtained by each Indicator values can be aggregated

by Scheme.

The existing SiMS developed the following Indicators shown in Table 3-9, and Table 3-10 Scoring system
for evaluating the performance of Scheme/Project. The web version of this module utilized the same

Indicator and scoring system.
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— —
Table 3-9: Weights of Performance Indicators
Indlilc:tor Performance Indicator Indicator V\GIZ;:t \;\-\I(:::It
1 Inundation due to breach of embankment ha 10
2 Damage to property/asset by floods/ Tk 10
cyclone
3 Damage to agricultural crops due to Tk 10
floods/cyclone
4 Increase/decrease of irrigable area ha 10
5 Increase/decrease of cropping intensity % 10
6 Increase/decrease of agricultural M. Ton 10
production
7 Increase/decrease of O&M Cost Taka 10
8 Attendance of Meeting by WUG % 10
Total: 80

Table 3-10: Distribution of Scores against each Indicator

Assessment of Weight by Point Scores:

Indicator 1: No inundation = 10, Total inundation= 0, Partial inundation =5
Indictor 2 & 3: No damage = 10, Complete damage= 0, Partial damage = 5
Indicator 4, 5, 6 & 7: Increase = 10, No increase or decrease= 8, Decrease = 0
Indicator 8: > 80% presence = 10, < 50% presences= 5, 50% - 80% presence = 8

(Source: Existing SiMS Application, 2014)
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1 [ |
Scheme/Project
. Socio- Water : Scheme
Agricultural . Environment .
Economic Resources Technical
A A A A
Before
Input
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/ Target
/ Values
h 4 Vi
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ORI Ach(i?el;llzp;Znts
Rehabilitation After—»

Work
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Indicators Values

]
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of
Indicator Values

Performance Results
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Performance

Report

Figure 3-61: Scheme/Project Performance Diagram

The above Figure 3-61 outlines the architecture of scheme performance module, to measure the
performance of each Scheme/Project requires various items of Agricultural, Socio-Economic, Water
resources, Environmental and Scheme Technical information set out as targets before any investment

works and after investment the achievements can be compared using several indicators values as

indicated in the above figure.
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3.6.11 DOCUMENT ARCHIVE MODULE

A Document Archive Module has been developed and integrated into the SiMS-Smart application. The
purpose of this module is to store and maintain all projects related documents such as feasibility reports
(Executive Summary), related publications, appraisal reports etc. Documents can be uploaded into the
system from user interface. The stored documents can be queried/retrieved and will be displayed within

web application. A web interface of Document Archive is shown in Figure 3-62.

Document Archive

Zone Circle Division Scheme
26000 (Southeastern Zone - Chitta.. |+ | | 26100 (Chittagong O&M Circle) v | | 26110 (Chittagong O&M Division-I) v | | 2611002 (CEP Polder 63/1A) v
Document Details Document List

Publish Publish

DRocun:tent LTEE Sl Type Title Month Year Description Reference URL/Links Action
epo v
2 1 Report Halda Jan 2016 Inception report for https://drive.google.com View
Title Inception Halda for scheme CEP Jopen?id=1z2ATSrVNjvIclaKKXd7p758049q9rrkq

Report Polder 63/A is published

Halda Inception Report
alda Inception Repol on January 2016

Publish Month

Jan

Publish Year
2016

Description

Inception report for Halda for scheme

GEP Palder 63/A is published on January
2016.

Reference URL/Links

https://drive.google.com
Jopen?id=1z2ATSrVNjvlclaKKXd7p75S8D4
9q9rrkg

Choose PDF file to upload
Browse... | No file selected.

Figure 3-62: Document Archive
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3.6.12 RePORT MODULE

A web-based Report Module has been developed in this SiMS-Smart Application. The module has been
enhanced and upgraded incorporating BWDB Ongoing Projects. The report module generates various
types of reports ranging from simple project listing to O&M, ADP Ongoing Projects, Project monitoring
Reports on O&M and Ongoing Projects (IMED formats), DPP project Creation, according to BWDB
requirements. Several reports are generated from respective modules and tools in the SiMS-Smart
application. A user-friendly GUI has been developed, through which the user can generate different types
of report based on the selection. A list of reports that can be generated through this module are:

i List of Completed and On-going Schemes
ii. Office-wise Scheme/Project List

iii. Earthwork Quantity Estimates for Canal and Embankment

iv. Cost Estimates of O&M Works for Embankment, Canal, Dyke, Protection Work and Hydraulic
Structures

V. Approved list of O&M and ADP Project works Selection

vi. Procurement Plans for O&M Works

vii. Procurement Plans for Ongoing Project under ADP

viii. O&M Work Progress (BWDB Format)

iX. Ongoing Project Work under ADP in IMED Format

X. Number of Completed Schemes - Type, Zone, Circle and Division wise
etc.

Most of the reports can be generated from respective module levels. Different types of sample
reports are included in the Appendix-E, two sample reports are embedded in the following Figure
3-63 and Figure 3-64 for Earthwork Quantity and Cost Estimates.
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2

Embankment Earthworks

Reports on Earthwork Velume and Turfing Area Calculations and Pre and Post Cross Sections for Embankment

Abstract of Earthwork Volume Calculation for CEP Polder 69 (N/E) of CEP Polder 69 {North East) in between 1
Km. to 1.5 Km. based on 2016-17 year survey under Cox's Bazar O&M Division

Earthwork Fill Volume :

Location Chainage | Fill Area (5q. Mater) |  Mean Fill Area (5q. Section Length Fill Volume (Cubic
(Km) Meter) (Meter) Meter)
1+000 46.8 ] ] ]
1+100 46.8 4E.8 100 480
1+200 46.8 4E.8 100 480
1+300 46.8 4E.8 100 480
1+400 46.8 4E.8 100 480
14500 46.8 4E.8 100 480

Total 500 23400

Turfing Area Calculation :

Chainage Laft Turf Length Right Turf Total Turf Saction Length Mean Turfing Area
(Meter) Length (Meter) | Length (Meter) (Meter) (Sq. Meter)

1+000 0 0 0 0 0
1+7100 a a 0 100 a
1+200 ] ] 0 100 0
1+300 ] ] 0 100 0
1+400 ] ] 0 100 0
1+500 0 0 0 100 0

Tatal 400 0

Pre-Saction Survey Data :

Chainage (Km) Centerline (m) Distance (Mater) RL (mPWD)

14000 11 25 1.78

18 1.79

15 111

0 2.5

7 2.7

a 314

10 37

11 3.65

12.5 2.08

14 240

14100 11 0 2.5

130032018 powered by IR Page 1af 4

Figure 3-63: Quantity estimate report for Embankment
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Embankment Cost Estimation Report

*

This estimate amounting to Tk. 2522533118.02 (Two Arab Fitty Two Crore Twenty Five Lakh Thirty Three
Thousand One Hundreds Eighteen) anly has been framed to meet up the probable cost tor and Resectioning
of Flood Embankment CEP Polder 69 (N/E) of CEP Polder 69 (North East) during 2016-17.

The present condition of the estimated portion of above flood embankment is not in proper section to protect
flood, hence the menticned tlood embankment portion is essential to repair. The estimate has been prepared

considering the minimum requirement as per budget provision,

The rates of the items have been taken from the current schedule of rate under Coxs Bazar O & M Circle tor
the year 2016-17.

Abstract cost of Estimate for Resectioning work of CEP Polder 89 (M/E) from Km 0 to Km 2.9 of CEP Palder
69 (Morth East) under Coxs Bazar O&M Division during the year 2016-17.

Item Code

Description

CGuantity

Unit

Rate (Taka)

Costs (Taka)

m

(2)

13)

14)

(5

(B)=(3)x(5)

16-120-40

Construction of embankment: 0 to
&m height; 85% compaction..

0 mto 6 m height & above with 85%
compaction.

No of Leadis): 80

13572000

cum

232.29

2522111204.00

40-110-20

Supply & stacking: sand cement
block (6:1) : 30cmx30cmx30cm.

block size 30cmx30cmx30cm.

1280.00

each

191.42

24501780

48-100

Dressing & close turting :
200mmx 200mmx75mm durba sods

Fine dressing and close turfing of the
slopes and the crest of embankment
with 75mm thick, good quality durba
or charkanta sods of size 200mm x
200mm, with all lzads and lifts,
including ramming, watering until the
turf grows properly, maintaining etc.
complete (measurement will be
given on well grown grass only). as
per direction of Engineer in charge.

6354.00

sqm

2773

176196.42

Total:

2,522,533, 118.02

Certified that the estimate has been prepared on the basis of approved design/drawing and examined on the
basis ot schedule of rates ot Coxs Bazar O & M Circle BWDB, Coxs. The items provided are fully appropriate
and essentially required, the veritied estimated amount of TK. 2522533118.02 (Two Arab Fitty Two Crore
Twenty Five Lakh Thirty Three Thousand One Hundreds Eighteen) only is recommended for sanction.

25/02/208 powered by WM Pagezof 3
Figure 3-64: Cost estimate report for Embankment
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3.6.13 DEVELOPMENT PROJECT PROFORMA/PROPOSAL (DPP) MODULE

Annual Development Programme (ADP) is a sum of yearly cost development projects, following the
approved development Project Proposal. Generally, GoB undertakes two types of development projects:
investment projects and technical assistance projects. The first one is called the 'Development Project

Proforma (DPP)' and the other is known as the 'Technical Assistance Project Proforma (TAPP)'".

As a water sector, BWDB formulates DPP for new or rehabilitation projects for ADP program. SiMS-Smart
includes the formulation of DPP, DPP Project Procurement and Project progress monitoring capabilities.
The concepts and knowledge of DPP formulation, Project procurement process and Progress monitoring
have been coined from the DPP formulation Guides and Progress monitoring reports using IMED formats.
SiMS-Smart includes the capabilities of DPP creation, Defining Project components, Package
Development, Procurement Plan and Project Progress Monitoring.

a) DPP Creation

Formulation of DPP includes following items of Data:
e Project Title.

Basic Information such as Sponsoring Ministry/Division, Implementing Agency, Concerned
Sector/Sub-sector of ADP and Concerned Division of Planning Commission.

e Objectives and targets of the project.
e Project implementation period.

Date of Commencement and the Date of Completion of Project.
e Estimated cost of the project (In Lakh Taka).

e Mode of Financing with sources such a GoB, PA, RPA, Own Fund and others with different

modes loan, credit, equity and others and yearly allocations.

e Location of project.
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[ ] |
The screenshot of DPP Information is presented in Figure 3-65.
DPP Project
DPP Code DPP Title
DPP-0003 Title-00003
Office Code Office Level Select Office Start Year End Year
21220 Div Qselect 2012 : 2018 z

Concerned Sector/Sub-sector of ADP

Concerned Division of Planing Commission

MWR v Socio-Economic Infrastructure v
Objectives
Obj-001
Sponsor Agency Execution Agency Project Authority
CIDA BWDB v BOARD v
Cost Of GOB Cost Of PA Own Fund Others Fund Total Cost
10 = 1 = 1 = 1 = 13
ED oo
Figure 3-65: DPP Information
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b) Project Components

SiMS-Smart stores the data items of Revenue Components, Capital Component, and Physical

Component with their Economic Code and Sub-Code, Work Items, Quantity and Estimated cost of

each selected items are shown in Figure 3-66.

Component Wise Estimated Cost
Component
DFF Code OFF Title Component Code
DFP-0003 Tr=-00003 Cou-002
Economic Head Economic Code Economic Sub Code
1 (Revenie Component) = =
Select Component % Exst Sys
B
Component Description
My Caal wik of Jugnif Khal Fom Kim 2.6 10 K 2.8 of Pathanchill Hass Sysem
Item Type Iter Quantity Item Quantity Unit Item Cost
CANAL 02 250000
GOB Fund Fi RPA GOB PA DP&
45648 A 6554 o w G455 w
Cost Total PRCHT Total
124120 - o o
Component List
Component Code Item Descrigtion Delete
COM-002 Mesw Canal work of Jugnir Knal from Km 2.6 1o Km 2.8 of Patharchull Haor System m
b0 B Canal work of Jugnir Khal trom Km 2.6 10 Km 2.8 of Pathanchuli Haor System
B co-
|
Figure 3-66: Project Component
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SiMS-Smart enables to develop work package and Lot for procuring the selected items of

components in DPP. Package development include the Work items of different selected

components, quantities of each components, budgets (estimated costs), Contract price if

awarded, Tendering Method, Approval Authority and start and completion of work package is

shown in Figure 3-67.

Lot | Procurement | Targel | Progress

Lot Code Fackage Code Package Hame
PP T

Lt Mo Lot Descnption
DPP Coce Compenent

O P01 COL-D (Redired Embaniment wodk of Patharchull Embanimeni Anea 1 Brom Km B 875 o Km B 875 of Painasc il Haor Syshem
Compaonent Code Component Typs Lhnit aty

i ¥

Estimated Cost
Procurssmant Metmed Approval Authonity Funding Agency Tedal Amount

DCF =+ ADE
Lt Lisa
Lot Code Lot Mamae Component Code Delete

LOT-0002 LOT-0002 COM-D @

En -
Figure 3-67: Package Development
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d) Procurement Plan

Procurement plan includes the tendering process of the date of Advertisement for Pre-
Qualification (if require), date of Advertisement of Tender, date of Tender Opening, date of
Tender Evaluation, date of Approval to Award, date of Notification to Award, date of Sign of

Contract, Contract Completion date, Contractor details are shown in Figure 3-68.

Lot | Procurement | Target | Progress

Procurement Coce Led Cooe Package Code

Activity Schedule [Planned)

Activity Start Date Duraticn (days) End Daie
O adwenise Prequasication =
Advertse Tencer 5
Tender Opaning
Tender Evaluation
ppraval To dward
Hotifeation Te Award -
Sign of Contrast 5
Time io Conbract Signature

Contract Compdetion Time

W 5 awardes) Werk Order Date Meme Ho,

Contractor COMpany mame Coniraciorns Resaarks
Conytact perion

Address

Figure 3-68: Procurement Plan
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e)

1 |
Project Progress Monitoring

Once the project is awarded, progress monitoring will be reported using IMED progress
monitoring reports. SiMS-Smart enables to produce progress monitoring report using various
types of reports such as fort-nightly, monthly, quarterly, yearly and project completion using
IMED formats. The contents of these reports are the current progress of physical and financial,
cumulative progress of physical and financial, project expenditure, and information of fund

release from different modes are shown in Figure 3-69.

Lot | Procurement | Target | Progress

Component Code Procurement Code Lot Code Package Code

Add Prograss

sriced . C

Progress List
Progress Code Component Code Fortnightisonthly Mionth Wear  Delote

COM-SPHOGE-0001 DOM- P6-Fetruary-2018 To 28-February-2018 Fbiruary

-5 COM-2 Wicrithity Janisay 019
SOM-3 01 -Manc =208 Tos 15-March-2018 March 2018
Progress by Componant
Code Cumsulative Progress T to Date Finangial Progress Physical Fund Releass
Prograss

Progress Progress Total | OB | Project RPA DPA | Frogress Tolal QOB Project RPA | OPA  Frogress Todal GOB Project RPA | OPA | Progress Edit
Coda Dwtail Asd Aid Ald

Wy

Code

f)

Figure 3-69: Project Progress and Monitoring

Integration of DDP module with IMED

An issue of integration of DPP module of SiMS-Smart application with the PMIS application of
IMED has been raised by the Chief Engineer, South-Eastern Zone, Chittagong in the workshop,
which has been held at the Chief Engineer office, Chittagong on 18" November 2017. Currently,
the BWDB officials are using PMIS application of IMED for formulation of DPP and project

progress monitoring.

In this respect IWM team visited IMED on 12" and 13" December 2017 for exploring the possible
solution to integrate DPP module of SiMS-Smart with PMIS of IMED. The two systems have been
demonstrated by IWM and IMED officials respectively and concluded that DPP modules in two
systems are similar and could be integrated. It was also mentioned that if SiMS-Smart provides
DPP information in a file or other means, the PMIS of IMED could be populated the DPP
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information through uploading the exported file or other means from SiMS-Smart. IMED people
mentioned that the integration will possible during the second phase implementation of PMIS
application. The IMED is currently providing training to project PDs as one of their tasks in first
phase of their project. The integration can be possible following the completion of IMEDs tasks in
its first phase. IWM has integrated an “Export to IMED” tool to generate an intermediate file
which could be read by IMED application in future. During the “import” module development in

IMED application, IWM will provide necessary support.

Figure 3-70: Consultation Meeting with IMED Officials

3.7 GOOGLE EARTH PLATFORM BASED APPLICATION DEVELOPMENT AS SIMS-GOOGLE

According to the TOR, a Google Earth Platform Based module SiMS-Google should have been developed
but it was unfortunate, the Google Earth APl has been deprecated by the end of 2016 by Google Earth
Authority (https://developers.googe.com/earth-engine/). In place of Google Earth Interface, ESRI online

Maps has been integrated with the Web GIS module without any subscription. The valid license users of
ArcGIS software can use this facility which is similar to the Google maps. This change was informed in

inception phase and agreed by the project technical committee.
3.8 SMART PHONE APPLICATION DEVELOPMENT AS SIMS-MOBILE

State of the Art of the modern Smart Phone Technology extends the capability to do the work beyond
office and allows organizations to make more accurate, real-time strategic planning and decisions

incorporating both field and office environments.
3.8.1 THE MOBILE APPS

A mobile application has been developed which will be used for field data collection for physical features,
such as, design parameters and time-based condition of Embankments, Hydraulic Structures, Canals and

Protection Works of BWDB Projects/Schemes. User will be able to collect field data in offline mode. The
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collected data from scheme will be stored into the mobile device and could be synchronized with the
SiMS-Smart database server when it is in online mode. The collected data will temporarily be stored in
the database server which need to be validated by authenticated user (admin) to store permanently into
the database. During the data collection session, real-time photographs and videos of features, date and

time, and the geographic location where data collection has been done will be captured and stored.

This mobile application could be installed on smart phones and tablets and will run when registered
through SiMS-Smart. A conceptual architecture diagram of this module is shown in Figure 3-71

Upload Data
P * Location (GPS Coordinate)
,{;/;/»3 L= s Photo
— [l ¢ \ideo
% -l A e Textual & Numeric Data
Administrator ' SIMS
SIMS database Web Server

Server

Figure 3-71: Conceptual Architecture of Maobile Apps

The developed mobile application has several screens for collection of design and condition data for
hydraulic structures, embankment, canal and protective works. The application maintains a SQLite

database inside the device storage to store the collected information. A snapshot in Figure 3-72 of SiMS-
Mobile is presented in below.

Scheme Information Management System SiMS Mobile Modules
Create New Structure
Loga.
P
I | Type: , Division:, Upazila:, Upazia A ™
: d g
( Date of Survey* =Medic &
o w = 2Road
Sub Division Name*
Structure Code*
Structure Name
Query on Scheme . :
(Online) Sancme My Tme
Structure Type®
H’ Year of Construction Start
'— . - ‘J ;
Bangladesh Water Development Board (BWDB) o e ' - S\SUOQ.EQ}’

OCI powered By: Institute of Water Modelling (W)

Figure 3-72: Field Data Collection Using Smart Mobile Phone

Final Report 117 umm

_
Water Environment & Climate



Upgrading, Updating of Existing SiMS and Development of SiMS-Web, SiMS Google & SiMS App for Smart Phone
\ [ | ] |

3.9 REeALTIME PROJECT MONITORING

For real time monitoring using IP-Camera was selected for six locations in the contract. As an example, a

snapshot of the IP-Camera based remote view is presented in Figure 3-73.

Figure 3-73: IP-Camera example for real-time monitoring

Now-a-days, the hi-end IP-Camera comes with its own application for both desktop and as Mobile Apps.
Those are easily installable and useable. Six IP-Camera have been procured and have installed on
different selected locations in the South-Eastern Zone. These installation locations have been chosen by
the respective BWDB divisional engineers. The relevant software has also been installed in the
PC/Laptop/Mobiles of the respective BWDB offices. The installed locations are:

Pump Station of Halda Extension Project at Sattarghat under Chittagong O&M Division-|
Pump Station of Ichamati Unit of KIP at Rangunia under Rangamati O&M Division
Palakata Rubber Dam under Cox’s Bazar Sub-Division, Cox’s Bazar O&M Division
Buggujra Rubber Dam under Cox’s Bazar Sub-Division, Cox’s Bazar O&M Division and
Pekua Rubber Dam under Bandarban Sub-Division, Cox’ Bazar O&M Division

AN A A

Dormitory at Nilakkhirchar under the project “BEZA Flood Control Road-cum-Embankment
protection & Drainage", Mirsharai Upazila under Sitakunda Sub-Division, under Chittagong O&M

Division-lI.

Locations of installed IP Camera with site environment are shown in the following Figures:
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1. IP Camera Site:

Pump Station of Halda Extension Project at Sattarghat under Chittagong O&M Division-|

Photograph - 3

2. IP Camera Site:

B

£~
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b SEARE TG
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Photograph - 1

Photograph - 2

Photograph - 3
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3. IP Camera Site:

Palakata Rubber Dam under Cox’s Bazar Sub-Division, Cox’s Bazar O&M Division

\

=

Photograph - 1

Photograph - 2

4. IP Camera Site:

Buggujra Rubber Dam under Cox’s Bazar Sub-Division, Cox’s Bazar O&M Division

.

Photograph - 1

Photograph - 2

Photograph - 3
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5. IP Camera Site: Pekua Rubber Dam under Bandarban Sub-Division, Cox’ Bazar O&M Division

Photograph - 1 Photograph - 2 Photograph - 3

6. IP Camera Site: Dormitory at Nilakkhirchar under the project “BEZA Flood Control Road-cum-Embankment protection & Drainage", Mirsharai
under Sitakunda Sub-Division, Chittagong O&M Division-2

Photograph - 1 Photograph - 2 Photograph - 3
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The IP-Camera requires higher band width to transmit the video data over the net. But practically almost
in all the cases the schemes are apart from the urban area where internet/ speed is low. Hence, as a
alternative, Skype video communication for real time monitoring has been integrated into the SiMS-
Smart. This option has free mobility and is more versatile than the fixed IP-Camera system, which is

costlier and requires extra physical installation arrangement, security and cares.

The Skype based video communication is free for SiMS-Smart to smart mobile phone when it is
connected to internet. A snapshot of Skype based monitoring of a sluice is presented in below. A
demonstration using the Skype option from SiMS-Smart was presented to the Honorable Water Minister
and the Secretary on 8 August 2016 in IWM conference room.

v Haldal

Nazir'Hat
. Scheme

Halda Extension Irrigation
Structure Project

Field Information: SMS To
Comma Separated Multiple
Photos SMS Text - . - .
Scheme: Halda Extension Irrigation Project - 261 a x
Browse... | No files selected.
Video

Browse... | No file selected

SCEHEMECODE 2611001

SCHEMENAME Halda Extension Irrigation Project
s Mail To
urvey Date

TYPE |

Comma Separated Multiple

Work Progress Mail Text STATUS &

PROJAREA

- BENAREA

Attachment
YFARSTART
Progress View in Browse... No file selected

& Zoomto
e

ALD BKT ARN KNK

QuIfGIfGIYG

ALD BKT ARN KNK ﬁ

Figure 3-74: Real Time monitoring using integrated Skype
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3.10 FLOOD FORECASTING AND WARNING SUB-SYSTEM DEVELOPMENT

Flood Forecasting and Warning Center (FFWC) of BWDB are disseminating the forecasted and observed
water levels in their gauges on rivers through their website. A display module has been developed
showing FFWC’s Forecast/Observed water level of connected nearest FFWC Gauge Station of
Embankment or Structure along with the distance between Scheme Structure/embankment and Gauge
Station. Design Level of Embankment/ Structure is also shown to realize the status of threat for
corresponding embankment or structure during flood season. Using this information, the BWDB field
officials will be able to make precautionary arrangement to protect embankment and assets; and
similarly, the scheme inhabitants can take care of their assets and lives.

In SiIMS-Smart database a data table has been devised having scheme id, nearest connected FFWC gauge
id, danger level, embankment crest elevation, maximum highest water level, average ground elevation of
the scheme, distance from scheme to nearest FFWC gauge, latest FFWC water level for each scheme. The
SiMS-Smart application reads the FFWC data and stores into this table. With all these information, this
module generates a graphical output as shown in Figure 3-75. The upper part of the figure shows the
chart produced by FFWC which is directly pulled from their website, and the lower figure shows the
generated protection level of scheme either by embankment crest level or level of deck of
sluice/regulator. The blue line in lower part of the Figure 3-75 shows the latest water level at the FFWC
gauge. This module read the latest observed water level and forecasted water level from FFWC database

through a service.
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Relation with River WL at nearest FFWC Gauge

about & km u/s from pump house (Halda) to FFWC Station-10 Panchpukuria

Halda at Panchpukuria ( year 2017)
Ason 10-May

7.5 -

-

Water Level (mPWD)

05-May-2017 18:00
Observed Water Level: 2.82(mPWD) Pe

4 - May 5 - May 6 - May 7 - May 8 - May 9 - May
00:00 00:00 00:00 00:00 00:00 00:00
-+ Observed Water Level —— Forecast Water Level Recorded Highest Water Level

— Danger Water Level

River Name Location RHWL | Danger Level m-
(mPwWD) | (MPWD) | g6:00 AM -

Halda Panchpukuria 12.54 9.50 3.00 NP

Protection Level (Embankment/Structure Deck)

EL (m.PWD)

0 2.5 5 7.5 10 125 15 17.5

-#- Protection Level -+ Recorded Height Water Level -# Danger Level -x Observed Water Level

Figure 3-75: Flood Forecasting Water Level relation with Scheme protection level
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Highcharts com
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3.11 INTEGRATION OF AUTO GAUGE WATER LEVEL

A number of auto gauge has been installed by Hydrology, BWDB where water levels are collected
continuously and stored in a database in BWDB's Hycos Server. An API has been developed and hosted in

this server located on http://www.hhycos.bwdb.gov.bd: 8099 to read (read-only) water level data in
SiMS-Smart as shown in Figure 3-76. This will help to know real-time water level chart in any of those
stations, especially during flood and cyclone.

>

@ SiMS Smart - Scheme Information Management System of BWDB
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Figure 3-76 :Integration of FFWC auto gauge river water level
3.12 ASSET INFORMATION MANAGEMENT SYSTEM (AIMS)

The Asset Information & Management System (AIMS) will ensure the achievement of the utmost benefit

from the resource invested against fixed and moveable assets of BWDB.

The BWDB has various kinds of assets for different type of works. Each year a significant amount of
money is spent to procure and maintain the assets. This development considered only three sub-
modules:

e Key Asset Information Module
e Cadastral/land Information Module
e Instrument & Vehicle Management Module

Data availability and access was found as a big hindering issue for BWDB assets. Specially the information
of BWDB land was complicated at its own nature on top of its availability and access. IWM team targeted
a sample area for development of each of three modules. The most of the data were collected from
Chittagong O&M office.
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3.12.1 KEeY ASSET INFORMATION MODULE

A module in SiMS-Smart has been developed for BWDB Key Assets which include data/information of
BWDB office and Residential buildings, officers and Staffs with asset allotments, and other necessary
assets such as house-keeping appliances, electric and electronic appliances, office furniture, Gas and

Electric meters, connecting wire and cables, pipes, Masonry items, machinery tools and accessories etc.
The Inventory of Building (Office and Residential) includes the following data items:

e Building Identifier Code
e Responsible Office
e Project Office with Project name
e Building Name
e Number of Story
e Build up Area
e Building Type (Pucca/Semi-Pucca/Tin-Shed/Semi-Tin-Shed)
Status (abandoned/in use)
Type of use
Land Quantity
Khatian No
Dag No
Mouza
Year of Construction
Construction cost with Land
Depreciation Value
e Current Use
e BWADB Section Office
e BWADB Sub-Division
e BWDB Division
Upazila
District
Last Update
Update by
e Remarks
etc

The SiMS-Smart Key Asset (Office Building) Interface is shown in the following Figure 3-77.

Final Report 126 “mm

————
————————
=
S

_
Water Environment & Climate



Upgrading, Updating of Existing SiMS and Development of SiMS-Web, SiMS Google & SiMS App for Smart Phone

Office Asset Type
26001 (Chittagong O&M Circle) v Office Building
Q

©2017 Google | Terms of Use | Report a problem

Asset Head

1003 (KIP Staff's Colony)

Document

. Inventory of Assets - (2015) v

Asset Information
Building No. Builing Type Floor/No.
2 H-5

H-6

H-7

H-8

Sami Pucca Tin Shed Staff Barack ( 4 Rooms) :
a) Room No. 1 &2.

b) Room No.3 & 4.

Pucca Guard shed

Sami Pucca Guard shed

Sami Pucca, Pump Shed with water reserver.
Pucca Tolvet (2 Unit)

E-1

E-2

E3

E-4

E-5

E-6

E-7

E-8

H- Type Building ( 8Unit) :

H-l

H-2

H-3

H-4

N RN NNR R RBRRRBRRB B 3 959 606 0 B8 W W WKNNN

Name of Allot with Designaion Name of Present Working Office Remarks

Shiraiullsiam
Md. Jafural Alam chy.
Bacant

Md. Khursheeduzzarnan

Md. AshanulHoque

Md. Shahajahan

Md. Mazumder

Shunil Barua

Arifa Nazinane

Md. ManltUl'al Hossain
Md. Jahangir

Tridio Boma

A.T. M. Jahangir

Md. Abdul Malak Chy.
Meherun
Md. Abdul Kalam Mazumder

Bacant

Driver, CERP, Cox's Bazar.
W.A. Ctg. O&M Division-1.

Accouns Clark,RAC,ChittaSlonSL.

MLSS, Ctg. O&M Division-1.

SAFJSO.

DEO, ChittalZonlz O&M Circle
DEO, CEISEZ Office.

SAE, Hydralolzv

Ex. Overshiar, W AMIP
Irri~ation Officer, Kaptai.

Ex. Officer, Modhuna2hat, Ctll.
DEO, CtSL. O&M Division-1.

DEO, Chittallonsz O&M Circle

Estimator, CtlZ.0&M Division-2.

Accountant, RAC, Chittagong.

1No.
1No.
1No.
1No.

Departmental Store.
2 Nos. Room

At the main gate:
At the staff colony
At the staff colony
At the staff colony
1No.

1No.

1No.

1No.

1No.

1No.

1No.

1No.

1No.
1No.
1No.
1No.

Hand Over Date Taken Over Date

12/01/2015
12/01/2015
12/01/2015
12/01/2015
12/01/2015
12/01/2015
12/01/2015
12/01/2015
12/01/2015
12/01/2015
12/01/2015
12/01/2015
12/01/2015
12/01/2015
12/01/2015
12/01/2015
12/01/2015
12/01/2015
12/01/2015
12/01/2015
12/01/2015
12/01/2015
12/01/2015
12/01/2015

12/01/2015
12/01/2015
12/01/2015
12/01/2015
12/01/2015
12/01/2015
12/01/2015
12/01/2015
12/01/2015
12/01/2015
12/01/2015
12/01/2015
12/01/2015
12/01/2015
12/01/2015
12/01/2015
12/01/2015
12/01/2015
12/01/2015
12/01/2015
12/01/2015
12/01/2015
12/01/2015
12/01/2015

Figure 3-77: Key Asset Information - Office Buildings

The Inventory of Other Key Assets includes the following data items:

e Asset Identifier Code
e Responsible Office
e Project Office with Project name
e Description of Asset
e Unit (humber/each/item/meter/Piece)
e Quantity in Number
o Asset Type
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e Asset Location (where is the asset located)
e Current Condition (good/poor/bad)

e Status (abandoned/in Use)

e Name of the Section BWDB office
e Name of BWDB Sub-Division

e Name of BWDB Division

e Remarks
etc.

The SiMS-Smart Other Asset Interface are shown in the following Figure 3-78 & Figure 3-79.

Figure 3-78: Other Assets Interface

Office Asset Type Asset Head Document
| 26001 (Chittagong O&M Circle) || | Other | | PickaHead «| | Inventory of Assets - (2015) v
2 E
\Asset Information
Hand Over Taken Over
Description Quantity Location Remarks Date Date
"E" & "H" Type building & Staff barrack 1x1= 1 No. 1201/2015 12/01/2015
A" Type building 1 No. Double Burner C1:1 No. Single Burmer  12/01/2015 12/01/2015
E Type building 2 Nos. Double Burner 12[012015 12§01/2015
C Type building 2Nosz T Mos. Double Burner 12[012015 12§01/2015
E Type building 2Nos Single Burner 12[012015 12§01/2015
H Type building 2Nos -Do- 12/012015 12j01/2015
Staff barrack 2 Nos. -Do- 1201/2015 12/01/2015
KIP Office Building Meter Mo.  A&/C. No. 6-675 1 Mo. 12/01/2015 12/012015
B3-47T7
KIP Dffica Colony Meter Mo. AJC. No. 6-449 1 Mo. 12/01/2015 12/01/2015
82-479
KIP 5taff Colony Meter Mo. AJC. No. 6-140 1 Mo. 12012015 12/01/2015
1092006
A" Type building Meter No. A/C. No. G-264 1 Mo. 12[012015 12§01/2015
091573
KIP Office’s Colony Garden Meter Mo. A/C. No. G-263 1 No. 12/01/2015 12/01/2015
&2-070
Meter Mo. AJC. Mo. 265 1 Mo. 12/01/2015 12/01/2015
1091911
B-1 Type Building Meter Mo, AlC.MNo. 1 No. 12/01/2015 12/01/2015
1036996
BE-2 Typ= Building Meter Mo. Al1C.No. 1 No. 12[012015 12§01/2015
10367
Md. Jamal Uddin Guard 12/01/2015 12/01/2015
Md. Kalu Meah Guard 12/01/2015 12/012015
Md. Mostafa Guard 12/01/2015 12/01/2015
Md. Abdul Malek Guard 12[012015 12§01/2015
Md. Sharif Guard 12/01/2015 12/01/2015
Wnnden Almirah 1 Na. I avine in the M. 12/01 /715 12401 /2015
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Offlce Asset Type Asset Head Document
26001 [Chittagong O&M Circle) . Residencial Building . { 3001 (Residencial Building) ‘| Inventory of Assets - (2015}
@ E

iAsset Information

Unused Unused

Sl Name of C Home Home Rentable Rentable Other
MNe. Colony Location Bullding Type Bullding Area Year User Name & Deslgnation Type Area Room Type Room Area Current Status Information Comments
& cox's Cox's Bazar =H'SA *F 3092 FEICICRCEY 3l mﬁﬁww

bazarpor Pouroshova @ae [ATT)

coloney

6  cox's Cox's Bazar  2[SF0 *F1 3092 Yabb-Bq 2| =T eEs
bazar por Pourcshova SS9 (QIEF) ST AR
coloney

6 cox's Cox'sBazar 2WHITH 3092 Shbk-bd ol OFE BEE
bazar por Pouroshova S99 (dVHTE) AT IHAH]
coloney

6  cox's Cox'sBazar XTSI #TF 3092 sebboba 81 g,

bazarpor Pouroshova ©ae [ATTF)

coloney

6 cox's Cox'sBazar T GAT P 3092 ShLb-be 3 (N FEE FEEA
bazarpor Pourcshova 99 (A0419) ARSI H5AH
coloney
6 cox's Cox's Bazar XFEA *TF 3092 el 3 TAEEa
bazarpor Pourcshova 99 (A0419) AT IHAH]
coloney
6  cox's Cox's Bazar 2W'&A1*F 3092 FEICICRUEY ‘o | (TSRS 1 =7
bazarpor Pouroshova S3 (VHTSH) oinzeict!
coloney
6 cox's Cox'sBazar 2¥oel *T 3092 EEACICRCE] 8| T (1 T
bazar por Pouroshova S99 (dVHTE) T ZETH
coloney
T cox's Cox's Bazar  SIHT HTH1 1994 yI ifRg wffest - - - - AT
bazar por Pouroshova hrpieit [ EIE)
coloney TS|
T cox's Cox's Bazar  EIH1 ST 1954 2 TRa =

bazarpor Pouroshova (GWL*TG

coloney

. Fo P TENET ST anna R e

Figure 3-79: Key Asset Information - Residential Building

3.12.2 CADASTRAL/LAND INFORMATION MODULE

SiMS-Smart database can store and manage BWDB land information/data of all types of acquired and
Khas lands on which different types of BWDB establishments such as office buildings, residential
buildings, physical features like Embankments, Canals, Hydraulic Structures, Protection Works etc. are
situated. A Land database has been developed with the key information such as LA Case Number, Plot
Number, Project name, Mouza, JL Number, Khatian number, dag number, CS/RS/BS number, CS/RS/BS
Quantity, porcha number, porcha record quantity, quantity of acquired land, estimated amount, paid
amount, not recorded quantity, cause of not recorded quantity, steps of recovery, used quantity, unused
guantity, TAX status, erosion quantity, sub division, division, circle, zone, upazila, district etc.. It also
covers plot information such as acquired tenancy quantity, khas quantity, own quantity, tafsil quantity,
affected land quantity, current occupants, land class remarks, etc. Land information has been kept in
Oracle Database.

The obtained land information are stored into the tables after digitalization, and the Mouza maps have
been converted into GIS system. As reference of original, the PDF files have also been archived which

could be retrieved from this module.
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BWDB Land information can be accessed from the developed module into the Asset Information System.
The GIS interface gives the facilities of interactive access to this land information. Figure 3-80 shows the
snapshot of the Land Information module which displayed the interactive retrieval of LA Case information
in Patenga (Polder 62).

Zone - Circle - Division - Scheme -
26000 (Southeastern Zone - Chittagong) [v ‘ 26100 (Chittagong O&M Circle) {v ‘ 26110 (Chittagong O&M Division-1) ‘v ‘ Al |
Survey Typs . Name J \§
A
- Project Project Survey of Land  Recorded Recorded
Land Acquired Quantity Sl LACase Code MName Type Plots (Qty) (Qty)  (Qty)  TaxStatus Action | SuveyType 8
equal v 1 18/02-03 2611007 @{ o6 BS 5.47 5.47 - Plot Code BS201520025_542
= = rde" ) - Gl GCD_DVDTTN 201520
e Recorded Qumsely 2 05/8990 2611001 T 24 24 3859 = e 025
— ~| SRR Sual o
of5 o FF g
Cause Not Recorded N ofivefis
‘\:‘ 3 1/90-91 2611001 =FETAT 2.66 2.66 3850
SR AEIH
Step for Record oT5 2y g
!7‘ e
= 4 1/93-04 Gor-EEAE 14 451 32 BN o=
Is Gazetted (m} A& oy i @
sfaenfie
LACase 5 10/66/67 Borga 596 596 385¢ 5
o S
sfFenEs
Reset 6 10/9091 2611001 TETHI 21 21 3850 =
RN ELSGIC Iy
OT5 259 g DigtalGlobe | Esri, HERE, Garmin
sfaefEe
7 10/94-65 oA 14 14 385¢ 5N
oy g
HHfarnfie
8 100/83-84 2611007 I OT6 221 221 8% =
oy AT A e
SHfFenfEs
Figure 3-80: LA Case Information
LA Case Information A
Plots
Sl Plot Code District Thana Mouza Mouza Mouza Survey Acquired Plot Acquired Acquired  Total Khatian  Remarks Action
JL Sheet Type Plot Number Type Type Area (Acre) Area Number
(Acre)
1 BS201520025_123 Chittagong Bandar Dakkhin 025 12,3 BS 123 Nul Partial 0.71 m
Patenga
2 BS201520025_124 Chittagong Bandar Dakkhin 025 123  BS 124 Nul Full 0.09 1 m
Patenga
3 BS201520025_125 Chittagong Bandar Dakkhin 025 1,23 BS 125 Nul Full 0.07 2507 m
Patenga
4 BS201520025_126 Chittagong Bandar Dakkhin 025 1,23 BS 126 Nul Partial 0.18 m
Patenga
5 BS201520025_1501 Chittagong Bandar Dakkhin 025 123  BS 1501 Baluchar Partial 20.74 m
Patenga
6 BS201520025_1502 Chittagong Bandar Dakkhin 025 1,23  BS 1502 Baluchar Partial 24.62 m
Patenga
7 BS201520025_1503 Chittagong Bandar Dakkhin 025 1,23  BS 1503 Badh  Partial 9.41 m
Patenga
8 BS201520025_1504 Chittagong Bandar Dakkhin 025 1,23  BS 1504 Khal  Partial 10.6 m
Patenga
L 2.

Figure 3-81: Plot Information
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Coding for Land Information System

Acquired Plot of BWDB for the pilot area according to different LA case has been tabulated as a database

from the collected different possession paper by following structure is shown in Figure 3-82.

PLOTCODE DISTGEOCODE | THNGEOCODE | SCHEMECODE | SCHEMENAME | LA_CASE NUM | SURVEYTYPE | THANANAME |MOUZA JL| MOUZANAME | MOUZA SHT| ACQ PLOTS | ACQ_TYPE | ACQ_AREA_ACRE | TOT_AREA_ACRE| PLOT_TYPE | KHATIAN
851520024_422 15 20 2611006 Polder 62 001/1993-94 85 Bandar 024 |Uttar Patenga 03 422 Partial
851520024 424 15 20 2611006 Polder 62 001/1993-94 BS Bandar 024 _|Uttar Patenga 03 424 Partial |
851520024 425 15 20 2611006 Polder 62 001/1993-94 85 Bandar 024 _|Uttar Patenga 03 425 Partial |
851520024_426 15 20 2611006 Polder 62 001/1993-94 85 Bandar 024 |Uttar Patenga 03 426 Partial B
851520024_429 15 20 2611006 Polder 62 001/1993-94 8s Bandar 024 |Uttar Patenga 03 429 Partial B
851520024_430 15 20 2611006 Polder 62 001/1993-94 8S Bandar 024 __|Uttar Patenga 03 430 Partial Plot or Dag B
851520024_431 15 20 2611006 Polder 62 001/1993-94 8s Bandar 024 |Uttar Patenga 03 431, fal B
B51520024_432 15 20 2611006 Polder 62 001/1993-94 85 Bandar 024 |Uttar Patenga 03 432 4K |partial N b . B
851520024_433 15 20 2611006 Polder 62 001/1993-94 85 Bandar 024 __|Uttar Patenga 03 433 Partial umber (Th IS can B
B51520024_434 15 20 2611006 Polder 62 001/1993-94 BS Bandar 024 _|Uttar Patenga 03 434 Partial . [ |
BS1520024_435 15 20 2611006 Polder 62 001/1993-94 BS Bandar 024 |Uttar Patenga 03 435 Partial be up to 5 d |g|ts) |
B51520024_436 15 20 2611006 Polder 62 001/1993-94 85 Bandar 024 |Uttar Patenga 03 436 Partial [ |
B51520024_437 15 20 2611006 Polder 62 001/1993-94 85 Bandar 024 |Uttar Patenga 03 437 Partial
851520024_438 15 20 2611006 Polder 62 001/1993-94 8S Bandar 024 __|Uttar Patenga 03 438 Partial
851520024_3 15 20 2611006 Polder 62 007/1994-95 85 Bandar 024 |Uttar Patenga 01 3 Partial 0.900] 1
851520024_301 15 20 2611006 Polder 62 007/1994-95 85 Bandar 024 |Uttar Patenga 02 301 Partial 2051
851520024_305 15 20 2611006 Polder 62 007/1994-95 85 Bandar 024 __|Uttar Patenga 02 305 Partial 2051
B51520024_402 15 20 2611006 Polder 62 007/1994-95 8S Bandar 024 |Uttar Patenga 03 202 Partial 0.760 1833
851520024_3002 15 20 2611006 Polder 62 007/1994-95 8s Bandar 024 _|Uttar Patenga 04 3002 |Partial 0.450] 93
B51520024_3004 15 20 2611006 Polder 62 007/1994-95 85 Bandar 024 |Uttar Patenga 04 3004 |Partial 0.050] 749
B851520024_3005 15 20 2611006 Polder 62 007/1994-95 85 Bandar 024 |Uttar Patenga 04 3005 |Partial 0.020] 1113

Figure 3-82:

Sample of LA Case Database

“PLOTCODE" is the common primary field which is used for join and link between secondary LA case

database and Mouza GIS shapefile. This code has been developed under this project for unique

identification of a plot in the context of Bangladesh with following characteristics:

It is essential to understand the Mouza and its identification in the land system of Bangladesh. Following

snapshot Figure 3-83, describe the unique identification of a Mouza including its plot’s number:

&

MR LR N p———
fﬂf&!l ’3 (453/(‘%? ig\-\/%/‘r )
CRLTELETG ‘

AR e ARG T i

Survey duration/ time and it denote type of
survey like CS/RS/BS etc.

Mouza Sheet Number

Mouza’s JL Number, this number also
refers to Mouza name under that survey

time. This JL is not equal to BBS’s

Geocode number.

Figure 3-83: Mouza sheet and its characteristics

According to above nomenclature of a Mouza sheet, it is recommended to add Geocode value
(developed by BBS, GoB) of District & Thana/ Upazila before Mouza’s own identity code. In CS (Cadastral
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Survey, begin from 1888) there were some different administrative jurisdictions like Tripura District (now
under India), Porgona under Thana, etc. In that case Geocode will not applicable. Those cases might be
treated with alphabet character code, which represents the name of District or Porgona instead of recent

Geocode number. Referring to the above aspects, plot code has been recommended in following format.

Sample of PLOTCODE: BS1502023_20422 where 15 (fifteen) digit has to be used to preserve its unique
nature in the context of whole Bangladesh.

Description of PLOTCODE: 1% and 2™ digits (AA) are using for identity of Survey time of Mouza. It
can be
CS (Cadastral Survey, 1888-1940);
RS (Revised Survey, 1933-1952, only for Chittagong, Faridpur &
Bakerganj Dist);
SA (Settlement Acquisition survey, 1956-1962)
PS (Pakistan Survey, some where it was used in the LA case
paper),
BS (Bangladesh Survey, 1990-till now),
MS (Mahanagar Survey),
DC (Dhaka City Jorif, 1996-2010),
Etc.
3" and 4™ digits (BB) are using for District Name (Geocode from BBS);

5" and 6™ digits (CC) using for Thana/ Upazila Name (Geocode from BBS);
7" to 9™ digits (DDD) are using for Mouza JL (Jurisdiction List) number;

10" (one) digit as “_” is using for separator as distinct identification of

plot/dag number;

11" to 15" 5 digits (EEEEE) are using for plot/dag number of the Mouza
sheet.
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3.12.3 INSTRUMENT AND VEHICLE MANAGEMENT MODULE

Some information for instrument and vehicle are obtained from Chittagong O&M Division-Il office in

hardcopy sheets. Those have been analyzed and tabulated in organized manner into the SiMS-Smart

Database. The snapshot of the data structure is presented below in Figure 3-84.

SIMSUSER.VEH_ROUTES SIMSLISERTHERSSETNERIECE SIMSUSER.VEH_LOC
F oD NUMBER (",0) P l[?FFICECODE ”UMBEFF:-QP‘-'DB - FF* WEH_ID NUMBER (",0)
F " WEHID  MUMEER (".0) OFFIOE ;;ﬂ _,’DJ ! LOCATION  WARCHARZ (40 BYTE)
ot PATE PROJECT M :F;: I:;cn:l:l al PATE
RUT WARCHARZ (4000 BYTE) " g '
DESCRIPTION ARZ (ROO) = VEH_LOC_FPK(VEH_ID}
= WVEH_ROUTES_PK (ID) TYPE ARZ (50) B2 VEH_LOC_FK1 (VEH_ID)
REG_NO ARCHARZ (200)
E2 WVEH_ROUTES_FK1 (VEHID) L (200
QUANTITY HMUMBER ("0 @ VEH_LOGC_PK (VEH_ID)
& WEH_ROUTES_PFK(ID} USED_BY MVARGHARZ (200)
LOCATION ARZ (200)
REMARKS NWARCHARZ (500)
= TELASSETVEHICLE_PK (D)
& TBLASSETVEHICLE_PK (1D}

Figure 3-84: Tables for vehicle and tracking history
3.12.3.1 VEHICLE TRACKING

Mobile Providers are providing the variety of services to users. Vehicle tracking is done using a device
called “vehicle tracker”. The device consists GPS and SIM card and takes geo location (latitude and
longitude) and transmits that to the requester application either at a predefined interval or in response

to an SMS. The recipient application plots the location in GIS map/Google maps at user end.

Under this project no budget for Vehicle Tracking device was allocated. Hence an application has been
developed and integrated into the SiMS-Smart to track any device having GPS and SIM card that
transmits the location. It could be mobile phone, laptop, or vehicle tracking device. A module developed
under this project could be installed in a smart phone and that can mimic as a vehicle tracker device
which could be tracked from SiMS-Smart application using the received location data. The location will be
displayed on web GIS map dynamically. All the locations will be stored into a separate table to preserve
the traveled routes and times.

A snapshot of the operation of this module is presented in Figure 3-85.
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Figure 3-85: SiMS-Smart Vehicle Tracking module
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3.13 DEVELOPMENT OF SYSTEM SECURITY MODULE

The security system is a very important module in multiuser and sensitive data oriented application.
SiMS-Smart application is intended to be used by BWDB officials at various levels for information view,
edit and adding. Lower level officials will update the data while the higher levels will usually query and
view information at different summarized levels. But, there will requirement of some updating and
adding data in higher levels also. The rights and authorities of changing the data must have been
respected in the system to make the SiMS Database reliable and useful. Considering these issues, role-
based security system has been applied in SiMS-Smart application. This security system is integrated with
the all modules of the system. The security modules will manage the user access privilege to other

modules of the System.

System administrator will be capable to maintain the security module. System administrator will create
users, role and grant or revoke access privilege to the users. User menu privileges and user activity (add/

edit /delete/ cancel/ print) will be managed by this module.

The roles are defined in a hierarchical sequence. If superior user approved any process, then subordinate
role based user will be unable to change that. Other hand superior role based user will be able to change

information of roles finalized and process or approved by the subordinate.
Security modules will manage the following features:

e User will get the information about all the modules and sub modules of the system.

e User can easily manage various role's information by creating a new role, assigning multiple users
to that role and also by assigning sets of permission to that role.

e User can also manage the user’s information of this system by changing their status, resetting the

current password and assigning a new role.

This system has some major user roles namely System Administrator, Super User, Data Entry Operator,
Visitor etc. These user groups have different access permission as per the access privileges and can
perform different activities. These roles are assigned against different users from the security module as
shown in Table 3-11.

Table 3-11: User role categories

User ROLES Activities

System Administrator Will act as a super admin of the system. Has
access in every part of the system. Administrator
has access to perform any task related with this

system.
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[ [ |
User ROLES Activities
Super User Will perform every task which is relevant with

subordinates role.

Data Entry Operator Will perform every relevant task with extra

temporarily defined task.

Visitor Will perform every relevant task with extra

temporarily defined task.

The main login page requires a user and a password as shown in Figure 3-86.

SiMS - Scheme Information Management System of BWDB

Authorized user log in

User Name | ;.o

Password | ..eeeese

Login

Forget Password?

About SiIMS-Smart

SiMS-Smart (Scheme Information Management System) has been developed for managing and maintaining the BWDB Schemes and projects of Bangladesh Water Devel t

Board (BWDB) spread out all over the country. The SiMS-Web is able to visualize the Scheme informarion, O&M activities, Create Budget, Allocation tables, Work Packages,
Procurement Plan and onlie Monitoring of the works under differnt contracts. Furthermore, it has the mdules to evaluate the performace of the schemes considering Agriculture,
Socio-economic, Water Resources etc. SiMS-Web has facilties to generate reports and store document information in organised database. SiMS-Web is integrated with Mobile
Application to collect data from fields.

Figure 3-86: Login page

The internal table and process identifies the role of the user who logged-in. If the user is Security
Administrator he will be able to navigate to the User Admin page with capabilities creating, deleting, role

assigning functionalities.

The Security Administrator will be able to create a list of Employees of BWDB who will be using the SiMS
Application, and set of roles. After that he will be able to make Users from the employees and assign

roles.
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The privileges in the roles are to be maintained in hierarchical order as per the real life authorities of
BWDB officials from SDE >XEN—->SE->CE->ADG—>DG and so on. Once the data update by the lower
official is approved by the superior, it shall not be possible to edit any further by the subordinates. This
will be implemented during the operation of SiMS-Smart as per decision of the concerned official. The

Role and permission, and User creation has been shown in Figure 3-87 and in Figure 3-88.

1 Permission & Resources search

. Data Entry Operator v | 1 BWDE Structure Inventory rd rd rd rd i

i ; 2 Change Password

m o 3 Configurations

4 Data Export Report rd i rd rd i
5 Designation
6 Employee
T GIS Map 4 4 4 rd d
2 Map View 3 7 ' rd v
g Query Analyzer ] i " v ¥
10 Reports 4 4 4 rd <
11 Role Permission
12 Roles
13 Scheme Wise Report
14 Structure Inventory
15 Structures rd rd o
16 Users

Figure 3-87: Role and Permission

1 User Entry & User Table
Login Name* S.L User Name Status Action
[ admin l L admin @
Password" 3 gt @ m
[ l 3 user @ m
T @™ EZD
Confirm Password*
5 zhs @ m
[ | e e
Role* i rha @
Super Admin v P s @
Employee Name* 9 hed @ m
Admin v 10 rtk @
#| Status 10 25 50 100

Figure 3-88: User Entry
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3.14 METADATA MODULE

Metadata defines the data about data. A metadata is a language presented using controlled format. The
creation of metadata is essential to the quality of datasets. In order to prepare a metadata of a particular
dataset, data to be preserved and discovered, certain criteria need to be met within the metadata.
Various types of standard Metadata forms are available. Among them Dublin Core Metadata (DCM) terms
and Federal Geographic Data (FGD) Standard terms were used for developing metadata for SiMS
datasets. These two metadata standards are generic and common for preparing metadata of any spatial
and non-spatial datasets, and both these are I1SO certified.

Dublin Core

e The Dublin Core Metadata Element Set is a vocabulary of 15 properties for use in resource
description

e The name "Dublin" is due to its origin at a 1995 invitational workshop in Dublin, Ohio; "core"

because its elements are broad and generic, usable for describing a wide range of resources
e Dublin Core Metadata Initiatives (DCMI) - http://dublincore.org/documents/dces/

e Standard at Library of Congress- http://www.loc.gov/standards/

FGD Standard
e The FGDC or Federal Geographic Data Committee promotes sharing of the nation’s geospatial
resources. The FGDC metadata standard was adopted in 1994.

e The FGDC is a metadata standard developed to determine the robustness, the method of
accessing, and successful transfer of geospatial data.

e FGD Standard- http://www.fgdc.gov/metadata/geospatial-metadata-standards

Guidelines for DCMI and FGD guidelines were followed to identify the Elements or Terms stated in
http://dublincore.org/documents/dces/ (Table 3-12). The Implemented interfaces of Meta Data Module
in SiMS-Smart are shown in Figure 3-89 and Figure 3-90.

Table 3-12: Metadata Terms and Elements

No. Elements Definition Description
1 Name of Data A name given to the Typically, a Title will be a name by which the
layer/Title resource. resource is formally known
2 Data Type/Type The nature or genre of the | To describe the file format, physical medium, or
resource. dimensions of the resource, use the Format

element.

3 Subject The topic of the resource. Typically, the subject will be represented using
keywords, key phrases, or classification codes.
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No. Elements

Definition

Description

Recommended best practice is to use a controlled

vocabulary.

4 Description/Abstract

An account of the

resource.

Description may include but is not limited to: an
abstract, a table of contents, a graphical
representation, or a free-text account of the

resource

4.1 | Abstract

Abstract of dataset

Brief description of abstract

4.2 | History

History of dataset

History of datasets of sources, context and how

data has been captured

4.3 | Process Description

Data process

4.4 | Purpose
5 Coverage The spatial or temporal Spatial topic and spatial applicability may be a
topic of the resource, the named place or a location specified by its
spatial applicability of the geographic coordinates. Temporal topic may be a
resource, or the named period, date, or date range. A jurisdiction
jurisdiction under which may be a named administrative entity or a
the resource is relevant geographic place to which the resource applies.
Recommended best practice is to use a controlled
vocabulary such as the Thesaurus of Geographic
Names [TGN]. Where appropriate, named places or
time periods can be used in preference to numeric
identifiers such as sets of coordinates or date
ranges.
5.1 | Spatial
5.2 | Temporal

6 Date/Publication
date

A point or period of time
associated with an event in
the lifecycle of the

resource.

Date may be used to express temporal information

at any level of granularity.

7 Originator/Creator

An entity primarily
responsible for making the

resource

Examples of a Contributor include a person, an
organization, or a service. Typically, the name of a

Contributor should be used to indicate the entity.

8 Contributor

An entity responsible for
making contributions to

the resource.

Examples of a Contributor include a person, an
organization, or a service. Typically, the name of a

Contributor should be used to indicate the entity.

9 Publisher An entity responsible for Examples of a Contributor include a person, an
making the resource organization, or a service. Typically, the name of a
available. Contributor should be used to indicate the entity.
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No. Elements Definition Description
10 | Source A related resource from The described resource may be derived from the
which the described related resource in whole or in part. Recommended
resource is derived. best practice is to identify the related resource by

means of a string conforming to a formal

identification system.

11 Relation A related resource. Recommended best practice is to identify the
related resource by means of a string conforming to

a formal identification system.

12 Language A language of the Recommended best practice is to use a controlled
resource. vocabulary such as English/Bangla/French etc.

13 Rights Information about rights Typically, rights information includes a statement
held in and over the about various property rights associated with the
resource resource, including intellectual property rights.

14 Identifier An unambiguous reference | Recommended best practice is to identify the
to the resource within a resource by means of a string conforming to a
given context. formal identification system.

15 Format The file format, physical Examples of dimensions include size and duration.

medium, or dimensions of | Recommended best practice is to use a controlled

the resource. vocabulary such as the list of Internet Media Types
[MIME].
16 Attribute Column Description
Column Name Column Definition Column Description
Metadata ltems

Entry List

Item Name Sl Name

Water Resource Schemes Dataset 1 Water Resource Schemes Dataset Elements m Delete
2  Embankment Dataset Elements Delete
3 (Canal Dataset Elements

4  Hydraulic Structure Elements

]

5 Test

]

Elements

]

Figure 3-89: Metadata Iltems
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Metadata - ltem Elements
1. Identifier Water Resource Schemes Datasst
2. Name of Data layer/Title | Evaportranspiration of EMD stations
3. Data Type Dzily Timeseries Table
4, Subject Evaportranspiration(ETo] with zllva
3- | Abstract Adaily timeseries data ™
Containing v
evaportranspiration in
Histary Daily data calculated from
1865 to 2042 using
collected daily data
Process Description Evaportranspiration was
caloulated from daily
timeseries..
Purpose Daily evaportranspiration
data is an essential.
6. Spatial Rangpur BMD station
Temporal Daily timeseries from 1965
o 2012
7. Date of Update 10052017 =
E. Date of Publication 0o/D6/2015 =
8. Creator Institute of Water Modeling | Wk}
10. Contributor Rupayan Saha, Asif M Zamanand
Md. Humayun Kabir of W
11. Publizher Institute of Water Modeding (WM}
12. Source BEMD
12 Raolatinn -
Figure 3-90: Metadata - Item Elements
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4 TRAINING AND WORKSHOP

Training and workshop is an essential componentfor making sustainable and seamless operation of SiMS-
Smart in the long run. An in-depth on hand training and an awareness & training workshop have been
conducted by IWM for the BWDB officials.

4.1 TRAINING ON SIMS-SMART APPLICATION TO BWDB ENGINEERS

A training programme has been provided to the selected Engineers from BWDB headquarter on the
developed SiMS-Smart System, which was held in IWM training center during 21-22 November 2017. The

major training topics were:

e Introduction of overall SiMS-Smart System
e SiMS Database

e GIS Interface

e Operation and Use of SiMS Module

e SiMS Mobile and IP-Camera communication

The BWDB nominated 5 (five) engineers who received the training. Following are the list of Trainees as

shown in Table 4-1. The detail of this training programme is given in Appendix B.

Table 4-1: List of Trainees

SI. No. | Officer's Name Designation and Office

1 Mr. Rashedul Kabir Executive Engineer, Chief Engineer, Design Circle, BWDB, Dhaka

2 Mr.  Abdullahil Baki Md. | Programmer, Contract & Procurement Cell, BWDB, Dhaka
Ruhunnabi

3 Mrs. Farzana Ahmed Sub-Divisional Engineer, Planning-1, BWDB, Dhaka

4 Mr. Abdur Rahman Tazkia Assistant Engineer, Planning-1, BWDB, Dhaka

5 Mr. Md. Atikul Islam Assistant Engineer, Planning-1, BWDB, Dhaka

4.2  AWARENESS AND TRAINING WORKSHOP ON SIMS-SMART APPLICATION

An Awareness and Training Workshop on SiMS-Smart has been arranged by IWM at the office of the
Chief engineer, South-Eastern Zone, Chittagong on 18" November 2017 only for the officials of the South-
Eastern Zone, Chittagong. The objectives of this programme were to make awareness of SiMS-Smart
application and how to make it operationalize through their daily routine works in the field offices. The
workshop was chaired by the Chief Engineer, South-Eastern Zone, Chittagong where the Project Director
(PD) of the project was the Chief Guest. The Workshop had two sessions, one was the general

understanding and awareness of SiMS-Smart to the participants and another was demonstration and on-
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hands training on SiMS-Smart. Some photographs of this event are presented below. The detail

programme schedule and list of participants is given in Appendix B.

Photograph-1

Photograph-3

tes

A VRS
\ i
al (BRI
‘. ek

Photograph-5 Photograph-6
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5 SYSTEM HANDOVER AND IMPLEMENTATION

System handover, installation at the client site, system operational and proper implementation will make
the success of this project. To make sustainable of the use of SiMS-Smart in all BWDB offices, it should be
ensured that the system is up and running and under regular use. The use of SiMS -Smart would have to
be made mandatory.

5.1 SYSTEM HANDOVER

The System handover is a process of transferring the developed software product to the concerned

department of BWDB will be responsible forexecutuion.

In DFR presentation meeting GIS Unit of BWDB has been recommended to take over the SiMS-Smart. It is

presumed that this unit is technically capable of receiving and implementing the developed system.

The developed SiMS-Smart application, procured ESRI ArcGIS Server, ArcGIS Desktop and procured Server
computers and Cell Phones have been handed over to the Chief Planning Office of BWDB. The six (6)
numbers of IP Camera have already been installed at selected locations in SEZ, Chittagong. The Server
Computers have pre-loaded with SiMS Oracle database, ArcGIS server, ArcGIS Desktop Software and
SiMS-Smart Application Software. The SiMS-Smart Application, GIS, Database and Web Servers will be
installed in GIS Unit (or elsewhere as instructed) of BWDB Head Office.

The following Hardware and Software listed in Table 5-1 have been handed over to the Project Authority.

Table 5-1: List of Software and Hardware

SI No. Items Specifications Quantity

1 Server Brand & Model: DELL, POWEREDGE T430 01 pc
Computer | Form Factor: Tower

Processor: 1x Intel Xeon E5-2620, 8C

HDD: 4x600 GB SAS, 10K RPM Hot plug

RAM: 32 GB DDR4 ECC

ODD: DVD- Writer

PSU: 2 unit of Hot Swap Redundant

0OS: Preloaded Windows 2012R2 Standard 64bit
Monitor: DELL 18.5” WLED

Warranty: 3 years’ full

Brand & Model: DELL, POWEREDGE T430 01 pc
Form Factor: Tower

Processor: 1x Intel Xeon E5-2603, 6C
HDD: 4x600 GB SAS, 10K RPM Hot plug
RAM: 32 GB DDR4 ECC

ODD: DVD- Writer
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SI No.

Items

Specifications

Quantity

PSU: 2 unit of Hot Swap Redundant

0S: Preloaded Windows 2012R2 Standard 64bit
Monitor: DELL 18.5” WLED

Warranty: 3 years’ full

Software

ESRI ArcGIS 10.5 (latest version) for Server Advanced
Edition (Enterprise) perpetual license including available
Extensions, ArcGIS Portal, ArcGIS SDK and APIs for Apps
development. The Software will be operated under
Windows 64-bit Operating System.

01 pc

ArcGIS 10.5 (latest version) for Desktop Standard Edition,
Single Perpetual license.

The Software will be operated under Windows

64-bit Operating System.

01 pc

IP Camera &
Accessories

IP Camera: DAHUA, DH-SD-6C220I-HC, 20X, 2MP, 100M IR,
1-year warranty

NVR: DH-NVR4104H, 1-year warranty

PSU: SMPS: 12V 2A, 6 months’ warranty

HDD: 1TB SATA, 1-year warranty

Router: TP-Link 3G/4G, 1-year warranty
Network Cable: Micronet CAT6 UTP

UPS: 1200VA POWERPAC Offline, 1-year warranty
Modem: 3G USB

Accessories: GI Pipe, Power cable, Steel Tray

06 pcs

Smart
Phone

Brand & Model: HUAWEI GR5 2017 (Premium)
RAM: 4GB, ROM:64GB

Screen: 5.5” FHD Curved Glass display & metallic
0S: Android Marshmallow v6.0

Camera: Dual (12+2) MP & 8MP

CPU: 2.1GHzOcta-Core+ I5 Coprocessor

Warranty: 1 year for set and 6 months for Battery with
Charger

Memory: Team 64GB Memory (Lifetime warranty)

12 pcs
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5.1.1  INSTALLATION OF SIMS-SMART

Installation of SiMS-Smart include the installation of Hardware, Database and Software at the Client

Office. Database, GIS and Web Server configuration is a major part of installation of SiMS-Smart. The

i 09 O

overall system is presented in Figure 5-1

Smart Phone  Tablet Laptop Desktop
| ‘ |
| 80
) Web Adapter
{Optional)
Web Server
I e
6080 1521
Server Site . '
Administrator ArcGIS Server site Oracle Database
Server
ArcGIS Desktop Server Directories

Figure 5-1: SiMS-Smart Servers Configurations

= GIS Server
ESRI ArcGIS Server software is installed in a Server with required configuration. The ArcGIS Server
will manage, control and provide the developed services of Maps, Features to the clients over the
Internet. The GIS Server will connect with the Oracle database server to pull Geodatabase stored

in Spatial Database Engine (SDE) schema.

= Database Server
Oracle Database System needs to be installed in the database server computer where developed

Spatial database and non-spatial database will be stored.
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5.1.2

o Spatial Database:
This database contains ESRI Geodatabase of the related physical features of BWDB
schemes and projects such as Embankment, Canal, Hydraulic Structure, Protection work
and related other features. The geodatabase is stored in the Spatial Data Engine (SDE)
Schema. SDE Schema need to be created as a database Schema in Oracle database as a

master spatial data engine providing required SQL privileges.

o Non-Spatial Database
The non-spatial database includes the scheme/project inventory, design parameters of
physical features, pre-work survey data, Schedule of rates, quality and cost estimates,
O&M works, O&M and Ongoing project progress, DPP information, Land and other assets
etc.

Web Application Server
The Microsoft Internet Information Service (lIS) is installed in a server computer where SiMS-
Smart application is deployed. The connectivity of GIS services are established through ArcGIS

Adapter. The ArcGIS Adapter is also installed in this server.

Installation of ArcGIS Desktop

ArcGIS for desktop software is installed in a separate desktop or a client computer. ArcGIS
requires to create ArcGIS Map and Feature services connecting with the ArcGIS Server. ArcGIS
Desktop is also required for GIS data preparation, processing and editing for geo-database
development.

System Configuration
The ArcGIS Server, Oracle Database, SDE Schema is properly configured using the standard
procedures in software manuals. IWM prepared and provided a Technical Referenced Manual.

SYSTEM DEPLOYMENT AND HOSTING

All the Servers are installed and preloaded with the data. The System will be hosted using the IP address
provided by the client at BWDB Head Office.
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5.2 IMPLEMENTATION PLAN

The implementation plan includes how SiMS-Smart application will be made operational initially for all
levels of BWDB field offices of South-Eastern Zone, Chittagong and BWDB head office. After successful
implementation, the system will be gradually made operational in remaining BWDB Zones, Circles and
O&M field divisions by populating the respective data into SiMS-Smart database.

In order to make successful implementation of the system, an affordable implementation plan need to be
followed. The plan will contain a brief description of the major tasks involved and resources requirements
to support the implementation effort such as costs, logistic supports, staff resource requirements,
facilities, materials, training etc. and any site-specific implementation requirements, which are briefly
discussed in this section. In this context, BWDB GIS Unit could take the lead for management and

maintenance of the System and to provide required user supports to zonal, circle and divisional offices.
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5.2.1  USERS OF SIMS-SMART APPLICATION

BWDB should identify and select the appropriate uses of the SiMS-Smart at all levels of the offices from

data entry to planning, management, monitoring and decision-making levels.

Various levels of SiMS-Smart users could be identified as shown in Figure 5-2 including the Ministry, the
BWDB Head Office, Project Offices, BWD Zones, Circles, BWDB O&M Divisions and general users. All

these users might utilize the System for their regular activities within the department.

System management, administering & supports
service segment

User Segments

User Interactions

Ministry of Policy, Planning & Decision
Water Making, Project Approval and
Resources fund allocation
[
Head Office ERLEn AeRlig
allocation etc.
Consultant BWDB
s GIS Unit
(Support Servivce) BWDB Project Rehabilitation and
Project Offices Implementation
Policy, planning, monitoring,
Login BWDB decision making and managing
iMS- < >
SiMS-Smart Verified Zones projects/schemes & approval of
Servers work.
Managing, maintaining and
BWDB monitoring and selecting the
Circles projects/schemes & approval of
. work
BWDB Site
ICT Unit Administrator Managing, maintaining the
BWDB projects/schemes, quantity and
SiMS-Smart Servers consist of ArcGIS Server, Oracle Database Server & Division cost es'tlmates, proFurgment plan,
tendering and monitoring the
Web Server. ;
projects/scheme O&M works
Site Administrator is responsible for managing and administering the
SiMS-Smart Application Site.
BWDB GIS Unit is responsible for overall management & administration General nggral User ‘{Vith no !.(?gln,
of GIS and SiMS database development and support. Users Limited browsing facilities

BWDB ICT Unit is responsible for Oracle Database management,
administration, backup, restore and maintenance.

support period of 6 (six) months from the commissioning of SiMS-Smart
Application

IWM Consultant is responsible for providing support services during the

Figure 5-2: User Segments in SiMS-Smart

The access rights, viewable outputs are to be defined by the BWDB management during the operational
planning where IWM would provide the technical support as and when required. IWM will provide

support services up to 6 months after handing over the system.
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5.2.2  INSTITUTIONAL SETUP

An institutional set up will be required for persistent implementation and operation of the SiMS-Smart
Application from BWDB’s part. Since the developed system is web and central server based, it will be
installed in central location with required ICT facilities in BWDB head office. The BWDB GIS Unit can take
the roles of SiMS-Smart implementation. The following Figure 5-3 shows the proposed organization of
GIS unit under the Chief Planning/Monitoring Office of BWDB. The roles and responsibilities of each
positions of the team are described in this section.

Office of the Chief
Planning/
Chief Monitoring

BWDB GIS UNIT

l

IWM GIS Manager/ Systems Analyst/
Consultant ——IWM—> Administrator i «—ICT UNIT—»{ Database Administrator
(Support Service) (Executive Engineer) ICT Unit

v v

GIS Specialist-I GIS Specialist-II
GIS Database < »> SiMS Database
(SDE) (SDE)

. : ;

GIS Analyst-1 GIS Analyst-II GIS Analyst-lll GIS Analyst-IV
(AE) (AE) (AE) (AE)

Figure 5-3: Proposed SiMS-Smart Implementation Unit (GIS Unit)

GIS Manager/Administrator:

Under the direction of Chief Planning/Monitoring, GIS Manager/Administrator will manage, supervise,
monitor, control and administer the SiMS-Smart System. It is preferable that this person will have the
knowledge of BWDB Scheme Information to coordinate GIS and Database activities relating to SiMS-
Smart System. The person will manage and prepare general planning for the GIS Unit and will be the
Administrator of SiMS-Smart Geodatabase system. The person will make liaison with other wings of
BWDB as well as the focal point for outside organization. It is recommended that this position will be

permanent and non-transferable. This position could be equivalent as a SE/XEN.
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GIS Specialist:

Responsible for providing support and management of SiMS-Smart based GIS and Database tasks; able to
plan and coordinate GIS database activities in relation with SiMS-Smart System. Able to develop quality
control standard of GIS development; able to analyze and resolve system issues in a time manner;
perform data validation checking what users enter the data in SiMS-Smart; able to oversee data flow,
management and distribution activities held in SiMS-Smart from all levels of BWDB users; able to
maintain documents, reports and quality of services held in GIS unit; provide technical guidance to SiMS-
Smart and GIS/database within BWDB. GIS Specialist will be working under the guidance of GIS
Manager/Administrator. It is recommended that this position will be permanent and non-transferable.
This position could be equivalent as a XEN/SDE.

GIS Analyst:

GIS Analyst will be responsible for providing support to the GIS Specialist and GIS Administrator to make
efficient use of SiMS-Smart System. The professional will be working as a SIMS-Smart System
implementer to assist BWDB users particularly the field level users in using SiMS-Smart Application in
their day-todays activities. The professional is expected to be working under the direction of GIS
Specialist and GIS Manager. It is recommended that this position will be permanent and non-transferable.

This position could be equivalent as an SDE/AE.
Systems Administrator (ICT Unit):

SiMS-Smart Application is web GIS based application constitutes a three-tier application of ArcGIS Server,
Oracle Database Server and Application on Web Server. These need to be managed, configured,
monitored and administered by a technical ICT specialist. The System Administrator will be responsible
for managing, controlling, maintaining and administering this ICT base infrastructure of SiMS-Smart. He
will also assist GIS Manager/Administrator in preparing the yearly maintenance budgets and maintaining
the SiMS-Smart infrastructure in BWDB covering hardware, software, internet etc. System Administrator
will advise ICT related issues to the GIS Manager. The System Analyst of BWDB ICT Unit could serve this

position.
IWM Consultant for Support Service:

The developer team of IWM will provide required support services for 6 (six) months period after the
handover of SiMS-Smart Application. IWM team will assist BWDB GIS Unit in order to make sustainable
operation of SiMS-Smart as per contract. If any error exception might come in utilizing the system, IWM

supporting team will resolve the errors for smooth operation.
5.2.3  USER LEVEL FEEDBACK

Since, the System will be used by different types of users from various levels of BWDB filed unit offices
such as Zone, Circle, Division, Sub-division and Sections etc. if any user would face any problem/exception

could communicate with the GIS Manager/Administrator through Email communication. An Email
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(bwdbsims1@gmail.com) communication system is embedded with SiMS-Smart Application. User could
send any feedback message to the GIS Manager/Administrator. The GIS Manager/Administrator or any
personnel of GIS UNIT would keep a log inventory of User feedback messages and accordingly resolve the

problems and notify the users through email communication.
5.2.4  TRAINING AND TECHNOLOGY TRANSFER

Training and Technology transfer is a vital to operationalize the System within BWDB. During the project
tenure, an awareness and hands on training has been provided by the consultant to the engineers of
South-Eastern Zone, Chittagong and another technical training has also been provided to the selected
engineers of BWDB head office who might take the responsibilities of making operational the system
within BWDB in the long run. During the implementation period, the users may require further training
for smooth operation which might be provided by BWDB GIS Unit. The trained BWDB officials shall be
able to train other officials throughout the local offices on use of SiMS-Smart.

5.2.5 GIS AND DATABASE UPDATE

GIS and Database update is one of the main tasks for sustaining the system for operation within BWDB.
This task includes the update of GIS layers and database, this is a continuous process to make the system
always updated. GIS Unit will have to take the responsibilities for update or adding new GIS layers. No
other office or department within BWDB should be allowed to perform this GIS data update except under

high supervision.

The Schedule of Rate data should be uploaded or any modification should be performed exclusively by

the respective officer of the Design Circle.
5.2.6 DATABASE BACKUP, RECOVERY AND RESTORE

All the tasks relating to SiMS Database Recovery and Restore will be performed by BWDB ICT Unit.
Standard Oracle Backup instructions need to be followed. The geodatabase backup in the Oracle SDE
Schema should be performed by the GIS Unit as well as by ICT Unit.

5.2.7  SERVER ADMINISTRATION AND MANAGEMENT

All servers of GIS, Database and Web servers will be managed, maintained and administered by the GIS
Unit in collaboration with ICT unit of BWDB.

5.2.8 BUDGET AND LOGISTIC RESOURCES

An annual budget will be required to fulfill the costs of maintaining the software and hardware of SiMS-
Smart system infrastructure. Also, a budget provision should be kept annually for visiting BWDB field

offices by System Implementers from GIS Unit.
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5.2.9  NATIONAL SCALE IMPLEMENTATION

Actually, SiMS-Smart Application has been developed for use of all the BWDB schemes/projects of entire
country. As a pilot basis it has to be operationalized in the South-Eastern Zone, Chittagong. After
successful operation—all remaining BWDB Zones and offices will be brought under SiMS-Smart. In order
to do that, SiMS-Smart could be operationalized phase by phase following the respective data updating to
the system. The developed system could require further enhancements based on new requirements and
technology evolutions.

5.2.10 AWARENESS CONNECTING WITH DIGITAL BANGLADESH
BWDB may arrange a national seminar with the stakeholders to disseminate the achievements of SiMS-

Smart. This will make BWDB a step forward towards the Digital Bangladesh and will make
information/knowledge integration with National Digital System.
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6 CONCLUSIONS, LIMITATIONS AND RECOMMENDATIONS

6.1 CONCLUSIONS

SiMS-Smart development is aimed towards digital management of the project monitoring and
implementation of BWDB projects in line with national vision “Digital Bangladesh”. If the developed
system is implemented, BWDB will be capable of:

e Archiving design and project related documents and maps in digital data storage.

e Visualizing project entities (embankment, structures, canals, protective works etc.) in GIS maps
with satellite image background.

e Archiving and visualizing time based physical conditions along with photographs and videos.

e Searching and querying on project entities.

e Quantity and cost estimate earthworks, structures, excavation etc. for project entities.

e Budget demand allocation, work selection, work package preparation, preparation of
Procurement Plan and DPP.

e Progress monitoring of on-going activities though online update and visualization in tables,
charts, short reports etc.

e Realtime visual monitoring through integrated Skype and IP-Camera

e Visualizing Water Management Organization (WMO) information for each scheme/project

e Managing BWDB Asset for Land, Vehicle and Key assets.

o Assessing the threat of forecasted flood based on nearest connected FFWC gauges.

e Data collecting and viewing of scheme information through Mobile Apps.

e  Getting real-time water levels from auto-gauge stations during flood and cyclone

The web application for above systems has been developed following the contracted items under this
project for SE zone of BWDB. The system requires inserting and updating of data for each scheme of

entire Bangladesh.
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6.2 LIMITATIONS

There were several hindering issues during the execution of the project, some of which were overcome
by the assistance of the Project Director and the Technical Committee. Also, there were some technical
and non-technical issues without which the development could have achieved better results. The

limitations found were namely:
e Access and unavailability scheme/project data, drawing, maps, reports

To get the access to the data in Design office of BWDB was a difficult task in absence of data
sharing protocols, which is very common in many organizations of Bangladesh. IWM team was
allowed only to record data in ‘hand written” mode from as-built drawing and design sheets. The
process was very slow. Finding the drawings for schemes of this study area from huge volume of

documents was also a time-consuming work.
e Extension of ArcGIS Software procurement

It had been assumed in the SiMS-Smart software development phase that functionality of two
ArcGIS Extensions - 1. Data Interoperability & 2. ERSI Roads and Highways will use in the core
module. However, due to budget constraint, these two-proposed additional extensions could not
be purchased. But the functional requirement has been developed by IWM and integrated under
this development.

e Connectivity of IP Camera

Selected all sites of IP Camera are far beyond of ISP connection, thus IP camera has been installed
with mobile SIM supported instrument. So, communication could be seriously disrupted due to
weak signals from nearest mobile tower. The IP-Camera requires higher band width to transmit
the video data over the internet. But in most of the cases the schemes are situated far apart from
the urban area where internet speed is not upto the mark. Hence, as a stronger alternative,

Skype video communication for real time monitoring has been integrated into the SiMS-Smart.
e Asset module development

BWDB Land information is highly unavailable. Alongside the general land information, the
knowledge about the lands with locations, relevant maps, acquisition records were not found
available in organized state. It requires dedicated efforts of BWDB officials to gather that
information. Under this study, IWM could collect only a small set of hardcopy data regarding
BWDB'’s land assets and properties and few maps with the help of the CE, Chittagong. The
software component has been developed using this information. To implement all the land
information in this zone require a separate project, which is also the opinion of the Chief

Engineer, Chittagong.
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Vehicle and other key asset modules have been developed with a set of data collected from a
sample area of Chittagong BWDB O&M office. IF any further data is required, should be collected,
compiled and integrated into this module.

Provision of vehicle tracking system could not be possible due to budget constraint. Still, a vehicle
tracking module has been developed based on mobile device tracking technology—which could

be upgraded to vehicle tracking device mapping in a later phase of works.
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6.3 RECOMMENDATIONS AND WAY FORWARD

The main project activities under this contract was to develop a web based solution for Scheme
Information Management System (SiMS). Alongside, other advanced ICT facilities like IP-Camera, Mobile
Apps, online vehicle management etc. were also considered to bring the scheme management into a
diverse digital platform. Accordingly, all the modules have been developed using available datasets. At
this stage, the following recommendations are suggested to make the SiMS-Smart functional and further

improved.
e Replicate the SiMS-Smart in rest of the BWDB zones phase by phase.
e Establish a permanent unit in BWDB office to adapt SiMS-Smart in scheme/project management.
e Convert all available data of BWDB relevant to SiMS-Smart into SiMS-Smart database.

e Incorporate geographic coordinate system alongside the existing chainage system in

embankment, structure and other work locations to make compatible with GIS and online maps
e Provide training to BWDB officials from lower level to highest levels on use of SiMS-Smart.

e |dentify the 'areas of improvement’ of developed SiMS-Smart through use at different levels of
BWDB officials.

e Update the database and GIS maps for all the projects, in case of unavailable data detail filed

survey and assessment could be done.

e Establish full data access and sharing mechanism respecting the confidentiality. Respective BWDB
official could be assigned with exclusive responsibilities for this purpose. Because without the

data no system is useful.

e There is a good dataset of high resolution satellite images in Bangladesh Haor Development
Board. That could be used for mapping schemes more accurately. An organization level

communication could be done to use that dataset for BWDB.

e Detail GIS maps for all schemes and projects including detail information of Hyd. Structures,
Embankments, khals, protective works, land use, drainage and irrigation system, settlement,

elevations, etc. need to be prepared and incorporated into SiMS-Smart database.

e Alllands and assets of BWDB should be digitalized and incorporated into SiMS-Smart.
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