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1 Executive Summary

Partners for Water and Sanitation (PfWS) is a collaboration of government, private
sector and NGO organisations dedicated to solving problems associated with providing
access to water and sanitation in developing countries. The initial focus of the
partnership is Africa. This report is a summary of the findings and recommendations
from the visit to Ethiopia.

This visit consisted of a series of discussions, workshops and training sessions with the
Addis Ababa Water and Sewerage Authority (AAWSA). AAWSA requested PfWS
assistance to build staff capacity in managing asset inventories and GIS. The first two
days consisted of determining the most appropriate capacity building and training
intervention, and the remainder of the visit (7 working days) was training, workshops
and joint working.

From the discussions and workshops we concluded that:

e The authority would benefit from the introduction of information management
policies and procedures — currently the absence of such procedures means that
data is poorly managed, versions are not controlled, data owners and owners of
individual data processes are not defined.

e While the authority has modern computer hardware (and is running one server
with an oracle database), there is a generalised problem with software updates
and particularly security (virus protection). This poses a severe risk to data and
also represents a major loss of productivity for staff with infected computers.

e There is no functioning asset inventory or GIS. Authority sewer network data
asset is stored in AutoCAD or SewerCAD, or hard copy, based on as built
drawings or design drawings, mainly the latter. Good hard copies have been
kept as have complete records of customer connections.

e Some sewer modelling is carried out at branch level. Network analysis activities
are limited to designing new pipes prior to construction. No study of the overall
impact of growth is carried out for the downstream system. This has serious
implications for trunk sewer capacity in the long term.

During the visit we were able to achieve the following outputs:
¢ |Installation of GIS on the head office computer and |.T department computers.

Development of management information diagrams and agreement of
responsibilities, data flows, target completion times etc.

e Development of data collection forms.
e Training sewer on the new GIS and I.T staff in the installation of the software.
e Conversion of CAD data to GIS format and training staff in this process.
e Training in the use of the authority hand-help GPS in collecting sewer asset
information.
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Recommendations:

e Implementation of an information management procedure for sewer assets
information. We discussed this at length during the training and provided
worked examples and developed a system for one of the branches (Nifas-silk
Lafto branch).

e Correct file management systems and structure need to be put in place and
enforced across all braches and the head office. We suggest a structure in this
report.

o Software updates and virus protection should be implemented immediately
under the auspices of the I.T department, who are most qualified to carry this
out. We strong suggest a CDM USB broadband connection modem is
purchased from ETC and used to check for anti-virus software updates for all
machines regularly. The modem should also be used to download standard
windows software updates and patches. An Information Technology
department without hi-speed access to the internet’s information and resources
is simply not an option; it is a contradiction in terms’.

o Branch sewerage staff should endeavour to hold monthly meeting for data
transfer and to share the growing body of GIS knowledge. Following these
meetings, best practice could be agreed and a set of written procedures
developed to assist technical staff and achieve consistency of approach.

¢ Implementation of GIS as the asset inventory (replacing CAD and SewerCAD
as the primary repository of data). We worked on this during the mission and
installed Quantum GIS on the head office sewer engineer's machine, carrying
out this exercise with authority I.T staff so that these staff can roll the
application out to the branches. An attempt was made to install it in one of the
branches but defeated due to out of date software and virus ridden computers
that are effectively unusable.

e The authority should embark on a process of updating asset information by
carrying out asset surveys. This can be done as part of the day-to-day work at
the branches. We agreed with the participants that a rate of 10 manholes plus
30 connection boxes per week per branch would be an attainable rate. If this is
maintained, the authority will have a complete asset inventory within a year.
Trunk lines should be prioritised.

o Staff GIS skills need to be developed as most staff have no experience with
GIS software. This should be done using the tutorials provided in the software
manual, by experimenting with the software, by using internet use groups for
advice and by sharing knowledge within AAWSA. In addition to this, when a
certain level of expertise has been achieved, AAWSA should employ local
consultants who are skilled in the use of GIS to carry out a training workshop.

e A sewer model for the entire sewerage network (or trunk sewers at a minimum)
should be developed. This should be done in conjunction with experienced
sewer modellers (local or PfWS). This should be done when a minimum of
asset data has been collected (100% of trunk lines). We estimate the authority
should be ready for this training within 6 months, if the other recommendations
above are implemented.

' We will discuss ways of controlling internet usage and risks posed by the internet in the body of the
report.
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2 Introduction

Partners for Water and Sanitation is a not-for profit partnership that focuses on sharing
technical expertise to build the capacity of the water and sanitation sector in Africa.

Our vision is ...

. to be recognized as the leading provider of professional volunteer expertise to
support the achievement of the Millennium Development Goal targets for Water and
Sanitation in Africa.

Our mission is ...
... to improve water and sanitation services and management in Africa.

We achieve this through matching the demand for skills and advice from our in-country
African partners with professionals from the UK water sector. Our UK partners then
provide their staff on a voluntary basis to share knowledge and technical expertise to
support a diverse range of projects. Our aim is to foster long term relationships with our
partners to strengthen skills and performance of the water & sanitation sector to
ultimately improve water management and sanitation.

2.1 Terms of Reference

The Terms of reference for the project stated the following justification for the PfWS
intervention:

“Partners for Water and Sanitation, with support from UK partner’'s South West Water
and Mouchel, has been offering technical advice and training to staff of the Addis
Ababa Water and Sewerage Authority (AAWSA) in Ethiopia. This support has, to date,
focused on asset databases, sewerage network design and options for effluent reuse.

In March 2009, during a support visit by Trevor Nott of South West Water, AAWSA staff
outlined a procedure for the collection and storage of asset data that will enable
AAWSA to develop and maintain a quality data set for the future needs of Addis
Ababa’s sewerage network.

Available data from AAWSA (such as plans of the city’s sewer layout, pipe gradient and
materials, depth, diameter and length for trunk sewers, types of manholes, connected
population, etc.) is currently held in Sewer CAD, AutoCAD and spreadsheets, or
archived in hard copy.

2 From the Partners for Water and Sanitation website:[http://www.partnersforwater.org/|
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AAWSA’s Head Office and 8 operational branch offices in Addis are responsible for the
collection and management of liquid wastes. Although all the branch offices are
providing sewerage disposal service by trucks, only 5 out of the total 8 branch offices
are giving additional sewerage network system services. AAWSA would like to be able
to store, access, retrieve and analyse data in such a way that it can be used in the
design of new sewers to serve future developments, provide details to developers for
connections and enable them to undertake survey/design works and costing.

Other stakeholders, including Addis Ababa Roads Authority, the Ethiopian
Telecommunications Corporations and Sub-City Administration also need access to
this data. Neither they, nor AAWSA’s branch offices, are electronically networked to
AAWSA'’s Head Office.

AAWSA is looking for new techniques to store, access, retrieve and analyse data —
especially enabling the customer’s side of the business. Moreover the currently
available data in Sewer CAD, AutoCAD and spreadsheets is held independently, with
no system for importing / exporting data between the systems.

A robust database system in AAWSA’s Head Office and in the 5 branch offices
overseeing sewer networks, that can also be accessed by relevant stakeholders and
gradually rolled-out to the remaining 3 branches, is considered of paramount
importance. AAWSA staff are therefore seeking external expertise to help them set up
and maintain such a database, either by building-on their existing knowledge and
systems of GIS, AutoCAD and Sewer CAD, or by proposing alternative, user-friendly
software that is mutually agreed as an appropriate solution.”

2.2 The Addis Ababa Water and Sewerage Authority
(AAWSA) Sewerage Service

From a previous PfWS ToR: The conventional sewerage system of Addis Ababa city
was introduced during the 1980s, as part of the 1st phase of the Addis Ababa City
Sewerage Project (1979-1984). During 1984 to 1986 a further medium-scale sewerage
line was constructed in the central and eastern parts of the city. Between these two
projects, a total of about 100 km of sewerage has been constructed, with connections
to the sewers starting from 1988.

The sewerage system of Addis Ababa city covers less than 10% of the area of the city,
or a population of approximately 150,000. There is one waste water treatment facility
with limited capacity to serve the existing sewerage network. The sewerage Master
Plan that was prepared for the city in June 2002 has not yet been implemented due to
a lack of finances. Though a severe problem for the Authority is a lack of infrastructure,
it also faces significant gaps in the capacity to operate and maintain the existing
sewerage system.
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The major challenges facing Addis Ababa Water and Sewerage Authority (AAWSA)
include: limited human resources and capacity in the management, operation and
maintenance of the sewerage system, low levels of awareness from all parties such as
decision makers, household & public connection beneficiaries, etc. the necessity of
proper waste water handling; the low rates of sewerage service delivery and coverage
compared with the increasing demands of the population; and low capacity to identify
and implement alternative strategies and innovative ideas for improvement of the
service. Delays have been experienced in implementing the proposals for a fully
conventional sewerage system in line with the revised Sewerage Master Plan Study
that was prepared in 2002 by the Netherlands Engineering Consultants (NEDECO) in
association with other Netherlands consulting firms such as: DHV Consulting group
and Association for Water Explorers (AUE). The delays in implementation were
attributed by the lack of awareness of appropriate, alternative sewerage options to
supplement development of a conventional sewer system.

In addition to these, we can make the following comments:

Like many developing utilities, AAWSA is probably in the low-service / low-revenue
trap. The utility is publicly run and funded, and while officially they have a mandate to
set tariffs, it is very likely that in practice it has little to no autonomy regarding tariff
setting. We had a brief look at the billing system, where typical bills was water and
sewerage are 30 ETB per month, charged exclusively based on consumption (so low
consumption months resulted in bills of 3 ETB). This is about £1.50 per month. While
this tariff might be appropriate for very poor households, given that the majority of
houses connected to the water (and certainly sanitation networks) belong to the middle
or upper classes, it represents a vast subsidy from the government revenues to the
middle and upper classes. Sanitation is set at 5% of the water bill, regardless of the
sanitation service offered. For those customers on the sewerage network, this
represents a monthly cost of about 1.5 ETB (£0.08), which is the cost of a short ride on
a public minibus. So the inconsistent situation exists where large villas, in which
several new 4WDs may be parked, and which are connected to a well functioning
sewer network, pay virtually nothing for their sewer service.

Meanwhile, on-site sanitation services are not included in the price of the water bill.
The authority does operate a number of vacuum trucks which were in good to excellent
condition. Customers can request a vacuum truck service bill filling out a form in the
branches. Prices for the service are fixed and also subsidised (below cost), but typically
are around 69 ETB. Private operators charge a much higher, unsubsidised price.

We were informed that all water connections are metered.

Note also that the authority does not connect houses which do not have water
connections to the sewer network (although, it is unlikely that there is much demand for
this service). This means that all future sewer customers actually already have an
account with the authority and are being charged for sanitation services. The authority
does not bother to indicate in customer accounts in the billing system if each customer
has a sewerage service or not, despite the fact that the billing system allows this.
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When a customer connects to the sewer network, the process is managed by the
branches and the list of new customers is kept on excel spreadsheets in each branch.
No change is made to the billing system. The reason given was that “the water and
sewerage departments do not communicate”, although this is more of a statement of
fact rather than a reason. The excel spreadsheets also make no reference to the water
contract number, by which customers are identified in the billing system. The customer
name and address is used (free text fields), which will prove very difficult to connect
information in the future about water and sewerage customers.

2.3 Current AAWSA GIS / Asset Inventory Status

Currently AAWSA does not operate a GIS or Asset Inventory for asset management
purposes. GIS software does exist and has been installed on some machines, although
this is not yet in use, and is in any case, an ‘unofficial’ version of ArcView which has yet
to be proven.

A “fixed asset register” (FAR) does exist for accounting purposes, however we were
unable to obtain a soft copy of this as the FAR is stored on an antiquated HP computer
from which only hard copies can be extracted (we were told). The staff were uncertain
when the accounting system was installed but it runs on an HP 3000 series computer
which was first released in 1973 and has not been supported since 2006. It is likely that
the system in use is over 20 years old. AAWSA therefore demonstrate a significant
capacity to manage |.T assets and stretch IT asset lives, which is a very encouraging
sign.

The closest thing to a GIS or asset inventory operated by the authority is AutoCAD
(again, an unofficial version). The SewerCAD plug-in has also been installed and the
authority uses this for sewer modelling and sizing of extensions to the system.
Participants in the workshop were particularly keen to develop sewer modelling skills.

We were informed that AAWSA has been transcribing sewer asset data from as
constructed diagrams into SewerCAD in order to the software as a modelling tool. A
small fraction of the asset data has been transferred.

In August 2009 Adolph Spitzer delivered training on Sewer Network design, which was
greatly appreciated by AAWSA staff. This training covered standard design for new
assets but did not cover sewer modelling using SewerCAD.

The sewer files of AutoCAD contains around 3,000 point assets (manholes) and about
the same number of link assets (pipes). We did not study the water asset files from
AutoCAD but understand that the water network is also stored to a similar degree of
detail.

AutoCAD does not allow the storage of many shape attributes — it is basically a
program for drawing. SewerCAD allows additional attributes to be associated with the
shapes, such as depth, diameter, slope, roughness etc.
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2.4 AAWSA Capacity

As mentioned above, training on sewer modelling has been delivered by PfWS and
was well received. Technical staff were keen to develop sewer modelling skills further.
Many of the participants were versed in AutoCAD, and to a lesser extent, SewerCAD.
Some modelling with SewerCAD has been carried out, and staff were keen to develop
skills in this area.

In theory technical staff carry out maximum pipe flow calculations for each branch
when considering new connections. In most cases, they make an “expert judgement”
based on whether the pipe is visibly full at the lower manholes.

None of the sewer department technical staff have experience using databases, asset
inventories or GIS. The closest approximation to GIS they have used is SewerCAD,
where some data from as built diagrams has been added to the CAD shapes.

None of the staff we met had experience using a GPS.

Some |.T department staff also took part in the training, and it transpired that the
authority is in fact running an Oracle Database for the billing system. The |.T staff
involved are well skilled in database administration, SQL, and have been running the
billing system server since it was installed in 2001. They have also been running the
finance system on an HP 3000 series computer which (we think) dates back to 1984-9.
Although none of the branch computers are connected to the head office, all of the
sewerage department head office computers are “stand alone”, the I.T. department
does run a small LAN for the billing system. This LAN is carefully protected from
viruses by a refusal to extend the LAN and server access to computers other than
those required for billing. The finance system is a mainframe with 5 dedicated terminals
and apparently no-one knows how to get data in a digital format out of it, let alone
connect to it.

AAWSA computers are currently at various states of the Microsoft Windows operating
system. The installation of new software (such as GIS) usually requires up-to-date
versions of windows. During the installation we repeatedly encountered errors due to
missing files and out of date software on the computers.

In addition to out-of-date software, the authority computers are dangerously exposed to
viruses (in fact, many computers contain viruses). These viruses can damage or totally
destroy data, but just as importantly, they cause a serious productivity loss. The viruses
prevent users from using the computers by freezing them or requiring the computers to
continually be re-started.

Finally, but perhaps most importantly, no system of version control for data appears to
be in place. Technical staff collect data that they need from various sources, depending
on whom they know. No attempt appears to be made to control versions or data
quality. This was acknowledged as a problem but we were not made aware of any
plans to improve data management. The general view was that until the branches were
connected to the head office, it would be impossible to work from a single version of
CAD / SewerCAD.
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2.5 AAWSA Plans

Some time into the mission we became aware that the |.T department of AAWSA have
developed a terms of reference for a major upgrade of the authority I.T systems. The
sewerage department staff were unaware of the scope of this upgrade, which includes
a completely new billing system, asset inventory, GIS, branch connectivity, air
conditioned server room etc. The total estimated cost is $1.5m. When this was
discussed with Ato Gemechis the head of the sewerage department, there was some
doubt that this tender would actually be let, due to the high cost. He was under the
impression that it would not take place. However the |.T department staff informed us
that it would be let “in a few weeks”.

The tender, should it actually be implemented, will more or less make the current
training and implementation efforts redundant, as a new system will come into place
complete with technical training for the staff using it.

In addition to the I.T infrastructure plans above, the authority has a number of sewer
master plans, the most recent of which was completed in 2002. Work to expand the
water supply capacity is underway being carried out by international consultants.

3 Activities undertaken during the visit

3.1 Discussions

In order to plan the capacity building exercise, it was necessary to hold some
discussions with AAWSA staff prior to developing the training programme.

A fairly detailed programme was developed prior to our arrival in country (see Appendix
B), over email and then finalised during a teleconference with Ato Gemechis (the owner
of the Sewer Service core process). In the event, this programme was not adhered to,
although most of the subjects detailed were covered. Site visits to the sewerage
treatment plants were dropped, and field GPS training was included

It became apparent that the most important aspect of the training would be determining
how AAWSA manages information and attempting to improve this system. In order to
do this, significant time would have to be set aside to learn “how things are done”
before making suggestions and targeting training. This time was not really available,
but discussions on business processes continued through the training, guiding the
process.

From the discussions we also understood that the participants main expectation was to
learn how to convert CAD data to GIS and then how to carry out Sewer modelling. We
repeatedly stressed that unless proper systems were put in place to manage the
information they had, no useful modelling, asset inventory or GIS work would be able to
be done.
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3.2 Workshops

Most of the training took the form of “workshops”, where we discussed ways of doing
this with AAWSA staff and tried to determine management improvements together.
Process diagrams were drawn with the assistance of AAWSA staff. The GIS system
was installed and some CAD data converted together, each trainee attempting to carry
out the processes alone. GPS training was also carried out where staff learned to use
the authority GPS devices and record information. Information gathering forms were
developed and approved by the staff. We also held a workshop on the use of Google
maps as a source of satellite photos for planning and mapping, and discussed how this
could be brought into GIS and geo-referenced. The most recent aerial photography of
Addis Ababa appeared to have been done for the master planning project in around
1994.

3.3 Presentations

In addition to the workshops, we conducted a number of more formal and traditional
training sessions, where presentations were delivered using Powerpoint to participants,
covering database theory, information management principles, GIS basics, etc. These
presentations were distributed in soft copy at the end of the mission.

4 Outputs of the mission

4.1 Information Management System in place

After our discussions with the staff, and observations of the data contained in their
computers, one of the main objectives of the visit was to agree a system to manage
asset information in the future.

We developed an information flow diagram for sewer asset information gathered at
branch level, and discussed how this would flow to the head office and external parties.
Note that this is based on incomplete information about how AAWSA does its business,
so the flow diagram should be considered more of an example which AAWSA staff
should develop to more correctly reflect the way their business processes work. This
was repeatedly stressed however AAWSA staff did not have any major changes to
make to the scheme when asked to verify it.
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After the general flow diagram was drawn, we encouraged the trainees to nominate
individuals responsible for various data processes. This met with some resistance
because the staff are used to working “as a team” where responsibility is only
delegated at senior levels. Junior staff did not appear to be willing to nominate
themselves as being “responsible” for a particular role or process. By explaining that
responsibility for a data process was not the same thing as being senior to other staff,
and did not mean that the nominee would actually have to do all of the work involved in
that process, we were able to define the most appropriate “process owners” for the
various steps in information processing required to gather sewer asset data. We
explained that the reason the flow diagram had to contain names was so that each
process owner know whom they had to speak to, and relay information to, to ensure a
smooth and timely flow of data. The resultant flow diagram for one of the branches is
presented below:
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{days after application form completed)

Step 3.2
. i sartts O

and Head office Firance team.

Frocess Owner:

Data farmat:

Target response time:

|days after payment received)

—

L
Step 23
Eearch engineer chacks system
capacity using model (if required)
Fracess Owner: Habtom
Data farmat: SewerCAD ar madel
Target response fimes 1 Eay

SteplZ

Branch Enginesr entars data inta Branch GI
{——{ Fracess Owner: Ephrem
DstaFarmat: 6IS
Target response time: 7 cays

Step2.3.1

Canrection sppraved. Custamer cantacted
by teleghone

Bracess Owner: Yidnekechew Baku
Data farmat: VOICE / TEXT

Target response time: 1 day

|

Step 2.6

‘Canrection Box infarmation form sent to
Bearch Enginesring team

Procesz Owner: Habtom

Dsta farmat: HARD COPY

Target responze time: 1 day

|days aftes construction completed]

Step 2.4

Payment received by cashier. Infermation sent ta Branch
=rgineering tezm and Head Office .
Pracess Owner: Teshema

Dzta format: HARD COPY

Target respense time: 1 day

1

Step2.3.2
Cannection refused ané report issued to customer
Pracess Owner: Habtom

Data farmat: HARD COPY

Target resporse time: 2 Sayz

,|_

Step2.33
Customer contacted by telephone

Eabu
Data format: VOICE / TEXT
Target respenze time: sy

Step3.2.2

Step 2.5 Entry in Financial Accaunting system
Cannection
datafarm campleted Dsta format:

Shwakene Target response time:

Data Gwner: Shorit

Copy of all branch GIS Data

farmat

Hear Office angineer converts dats to CAD
farmat and issues to third parties, or issues in GIS

Pracess Owner: Sharit
Dsta format: CAD / GIS
Target Respanze Tire: 1 day.

Step7.2

_L

Step7d

Third parties request copies of
AAWSA asset data

Brocess Owner: At Gemechis
Data farmat: CAD / GIS.

/|
i

! planning

Step 6.2
Heat Dffice enginser axtracts GIS files to sewer
netwark madel . Macel issued to branches
Pracesz Dwner: Sharit
Data format: SEWERCAD ar ather
Target Respanze Time: 14 d2ys

L

Ill.l.lli.l.m!l.lll..l.-

3

Step 5.1 b
i 3
:

=utensions and major capital warks / master

Step 1332
Customer recard in billing system smended to
show sewer connection. Notes field updated
2 shaw canrection box asset ID

Process awner:

Data farmat:

Target response tima:

|days sfter construction completed)

= 1|

== == spwer natwark mode
| Data ownar:

Data farmat: HARD COPY
Target response time: 3 cays

|days after payment received)

1

Financis Systsm
Data Owner:

Iy 3
L

Kay to parties

Externzl Parties Eranch Offi =

Process owner: Asnake

ey

Sewerzge Team

4 Head Dffice Sewerage Team

Hear office finance and
biling tzam

{ Frolestomes T THead Offce Water Team
. 3

Step3.2.1
Custamer recard contct field in billing system
amended 1o show sludge service and date of
service.
Pracessowner:
Data farmat:
Target response time:
|dzys after payment revesived)

Branch Dffica Watar
Team
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The information flow diagram also contains target response times for the various
activities, based on what staff felt they could easily achieve. At first this was understood
to be “the time it took to do the activity”, however we explained that it was the
guaranteed latest time by which the activity would be done, taking into consideration
the fact that the staff would have other concurrent tasks.

A data gathering target was set to gather all AAWSA sewer network data over the
course of a year. Given there are around 3,000 manholes in the CAD system,
surveying these means gathering information on around 10 manholes per week, per
branch (there are 8 branches). We noted that in addition to manhole data, branches
should also survey connection boxes, which we estimated to occur at a rate of about 3
for every manhole. AAWSA staff agreed that it should be possible to collect up to 40
data points per day, and therefore the information gathering could take place on one
day per week, per branch. This will allow the GPS devices (there are only 4 of them) to
be shared between branches. In each branch there are three engineers trained in GPS
survey as a result of our mission, so in theory, each engineer should only have to give
up one day per three weeks to gather then data.

To accompany the information flow diagram, we purchased stationary materials for
each branch office including lever-arch folders, adhesive labels and transparent plastic
envelopes so that hard copies could be managed carefully and all staff would have a
central reference point for hard data flows, completed with hard copies of the process
flow diagrams. The plastic sleeves should be marked with corresponding process steps
as per the diagram.

Clearly, both a demonstrated, sustained effort to collect sewerage network asset data
and a function information management system should be a precondition for further
PfWS assistance. The purpose of the capacity building is not only to increase individual
skills, but also to strengthen the organisational capacity and effectiveness.

Asset information should be collected in a standard format. There are existing forms for
connection boxes and septic tank emptying, however these are lacking in some details
required to develop and improve the asset data. During the course of the workshops
improved survey cards were developed both for new connections and the surveying of
existing assets. These are show below:

Partners for Water and Sanitation Page 14
January 2010



Partners for Water and Sanitation

GIS and Asset Inventory Project, AAWSA, Ethiopia
Matt Rose, Alex Nash (Atkins Ltd)
January 2010

New connection data:

Wew Sewerage Connection Data Card Addis Abalba Water and Sewerage Authority
[Assat Type (s codes nght) [ CB [wH=Harnoe CE = sonnachion box A = s i S5 = Fuitgheu 530 ]
|Reference Na. | |weater comiract number |Cenneclion application na. | | zeritas ma.
Connection Box Customer Name
Matenal Code | of constucted C8 Tedephione Mumber
X coordinate LT House Humber [Keieble |
¥ cogrdinate T [Foad Hame
Elavation (Z coordinate) LR
|GFPS Accuracy o [Depih T | T [Diarneter | [rm ]
Tals cushomes pioes antering connectian box Fipe lagving e cOnnachion box fa conmeel fo e Sewar
Entenng  Diameter Imvert Level Materal  Customer Surfaoe Leawving Diameter  Material Doramstream Asset Manhale
o, mim m Cade Refarance Type . mm Code reference ar saddle 7
i ] I
F] [Burface bype B0 connection’? | [AdH o S0
E] Surface Types AL = Asphalt EM = sedected mabenals
4 Ci0 = Concrate BD = Building
5 U = Lincavared WG = Vegatalion
Material Codes: CO = Congrale PY = PYC AC = Ashes]. Cemenl PE = Palyethylens DI = Dusctile Iron
B# = Brick ¥ = Vilrified clay
D¥agram Shawang cannectians from Hodse (ooanons o
oamneciion box and cther remarks EIE Commands [oiria] [oirsia)
Mew Agsatin GIS 7 | yesno |[Asset Updated 7 | yes.imo
et 1D n GIS {od i conmachon bax)
Custamer GIS ID (i &xisls in GIS)
Dowmsineam Assal 1D (oipe ar manfals)
Quality Assuranoe Signature Cuality Assurance Signature
Date Surveyed | | Date anbared GIS | |
Survayed by: | l [Entered By: 1 |

Manhole data:

GIE Paint Data Collection Farm Addis Ababa Waver and Sewerage &uthodity
[Assed Type (see codes right) | IMH = Manhole CE = connaeciion box CH = Cust. House FE = Pumping sin ]
[Feferance Mo, I ]" @IS/ CAD reference House Rurier | [Kelebie ] ]
oF watar coniract Numbar If cuslomer house Aoad Mame [ |
Maledal Code l ¥ear comsinicled [Depth | [mi [Diamrwter | [ ]
X coordinate LT
W coordirabe LT Cover inf ticn Metal? Cancree?
Elevalion (£ coondinate) LT i{bck appropriate ¢ ) |Balled? Buried?
GFS Accuraoy m imsing ¥ Broken?
[Eriiering Ciameler Inver Level Maierial  Upsleam Surface Leaving Diameter  Irverl Level Malerdal Downstream  Surface
na. mm m = Refi e Type nc. mm m Code Reference Type
1 A ] | | | |
§ 5 | | I I |
E] Surface Types AL = Asphalt S0 = selecied malenals
[} C0 = Congrte BO = Building
[] UC = Unoowened WG = \egetation
Watenal Codes: CO = Concrede v = E.'I:: AL = Asbast Cament E = Polyathylana Dl = Duehl Inan
BE = Brick WE = Vitrified olay
Diagram Showing Pioe Connechions of heuse IDCanion fa
conmechon box and arbar mrarks G5 Commants {owrcie] (cincha)
Mew Assetin GIS 7 | wes /no [Assst Updated 7 yes I no
Assat ID in GIS
Upstrearn Assel ID [Tl soarachitn)
Deramsiream Assat 1D (el connechion)
Cuality Assurance SIEMD.II'E Quﬁk Asgurance Eimabune
Diate Surveyed | | Dale anered GI5 | |
Surveyed by- 1 1 Enbered by: | ]
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The data conversion process was also described in diagrammatic form, although a
detailed description of how to convert CAD data to GIS is contained in Appendix C —
Converting CAD information to GIS format and using GIS.

In general terms, the process is summarised below:

How asset data is organised and converted on our systems in each branch

Manually collectedsurvey data

File Structure
The CAD files need to be kept in
an offical structureso that

we don't lose them and anyone
from any branch can find data

CAD files

Copiesof Sewer Model in branches

Pl

Model files

Conversion process: export CAD

drawings as a .dxf files using WBLOCK.

Import these to GIS using the plugin
".dxfto .shp', and then draw new GIS
objects over the top of the CAD
drawings. Add in object attributes
from survey data or as-built drawing
information manually

These are the files which are read
by CAD and contain drawings of
the authority assets

GIS files
This is the asset inventory and
also a map of where our assels are

Conversion process: open shape
file in ArcView, export file as .dxf
which can be opened by CAD

for each branc|
are sent to the
head office whi

S

!

kept in offical file structure ]
SewerCAD or other sewer l =¥
modelling software ""zF
‘,_J-_,___ Exportsto third parties
{: ~, in GIS, CAD, hard or soft copy
EO—
1
i
i
i Conversion process: import shape

———

—

file structue

Monthly copies
of the GIS files |

they are stored
in the same official

File Structure

The GIS files need to be keptin
an offical structureso that

we don't lose them and anyone
from any branch can find data

n —

ere

——

*
’

il TP

manually

file from GIS OR import .dxf file
and add pipe attributes from GIS

Model files
kept in offical file structure

i

P —

S ——
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A sample file structure was suggested to the trainees for storing asset inventory / GIS
data:

= ) GIS_DATA_FILE_STRUCTURE
=l [y 01 _QEls_PROJECT_FILES
0 01 _Asdss_ OVERNMIEW
) 02_BRAMCH_x_DRAWIMNGS
) 03_PLOTTED_DRAWINGS
) 10_PROIECT1_Extension bo Area ¥
) 11_PROIECTZ_Exkension ko area
) 98 _TRAIMNIMNG
) 99_TEMPORARY _DRAWIMGS
) 02_ASSET_DATA
) 03_BOUNDARY _DATA
= I) 04_MAPPIMNG_DATA
) 01_ROaDS
) 02_BUILDIMNGS
) 03_COMNTOURS
) 04_TEXT
I SO_INCOMING_DixF
=l () 99_MISC
I 20091201 _Data_1Dec2009
0 20100106_AAWSA_Dayl
) 20100114 _PAWS_Training

These forms and diagrams are all contained in soft copy on the disks issued to
participants, to be used as examples to be developed by AAWSA as it refines its
information gathering and management processes.

4.2 GIS system installed

Quantum GIS (QGIS) was selected as an appropriate tool to install at AAWSA. This is
because it is free software, regularly updated, simply to use and yet powerful enough
for the purposes of the authority. It was also selected because it uses standard GIS
forms such as shape (.shp) and ESRI files which are common across commercial GIS
packages such as MaplInfo and ArcVIEW. The authority had numerous copies of
“unofficial” versions of ArcVIEW, however installing these presented some problems
and we considered the use of software which had been tampered with to be a risky
long-term strategy for holding important asset information.

In addition to installing QGIS on the head office engineer's computer, we also installed
it on two of the I.T department machines with |.T staff, so that they should become
experienced in rolling it out to the branches. We attempted to roll GIS out to one of the
branches but failed to do so because the computers were both ridden with viruses and
did not have the appropriate Microsoft updates installed. Without any internet access
for ether the branch of the I.T department, there appeared to be no prospect of getting
these updates installed.
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Workshops were held with the AAWSA staff to discuss the data types (fields) that
should be held within the GIS to suit the AAWSA sewerage system.

4.3 Bulk Conversion of CAD data to GIS format

Learning how to carry out the conversion of CAD data to GIS was one of the main
objectives of the AAWSA trainees, however the skills required cannot realistically be
acquired in a week, starting from the base of never having used a GIS, or Database, or
SQL, before.

Essentially, CAD contains drawings, which are images located in some defined
geographical space. This information can be easily imported to GIS as an image in the
correct location, however the attributes of the drawing (such as diameter, material,
asset reference number etc) are not stored as part of the image. Rather, they are
written as text beside the drawings in CAD. This text has to be associated with the
drawings of the pipes by a complicated and manual programming process. For
example, a program can be written to look for all text boxes near manhole objects, and
to extract that text to use as the asset reference. Clearly, the user needs to know how
to program the GIS, and also how to check for errors after the batch process has been
done.

These skills take a long time to accumulate.

In the time allocated, the most effective course of action was for Matt to perform a bulk
conversion of all the existing CAD data, using his programming skills to extract the best
possible GIS basis from the data available, and that AAWSA staff gain the skills to
update and maintain the new GIS database as new assets are created or surveys
undertaken.

AAWSA staff can import data to GIS from CAD (which is used for design) by using a
more laborious manual process. This process is described in Appendix C — Converting
CAD information to GIS format and using GIS.
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5 Next Steps

5.1 Software updates and virus protection

All computers should be brought up to date using the windows downloads which are
freely available on the Microsoft website.

Viruses should not be too difficult to control. Free anti-virus software is available and
this should be applied. In order to apply this software and to get regular updates, the
computers will need to be regularly connected to the internet. While it might be too
costly to connect all computers to the internet, mobile broadband facilities now exist in
Ethiopia, and if the I.T department were to purchase a mobile USB modem, then this
device would be shared on a rotational basis for providing both windows and anti-virus
software updates for each machine, once per month (for example). This is a high
priority investment of about $400.

If windows viruses continue to plague the authority, then consideration could be given
to either purchasing commercial anti-virus software, or moving to a different platform
(e.g. Linux). One machine in each branch could be converted to Linux and the GIS and
data could be placed on this machine (where it would be safer). This would involve no
cost, but some effort and skill.

Priority: HIGH
Responsibility: AAWSA (Atkins to send CD with anti-virus software as interim
measure)

Target completion date: April 2010

5.2 Splitting of CAD data to Branch level GIS format

During the visit the available CAD data and some typical SewerCAD data was
collected, this has been processed to provide the basis for the GIS data for the future.
The GIS has been split into branch areas and has been provided on CD. Each branch
should nominate an engineer responsible for reviewing and checking the bulk transfer
of the CAD to GIS. This check should include the manhole numbering and
arrangement of the sewer network. A layer has been provided showing potential issues
identified during the bulk transfer process, this should be the starting point of the check.

We have also provided other sample layers for Quantum GIS, and these should be
reviewed and improved;

e AAWSA Boundary and Branch Areas

¢ Roads

e Survey Grid

e Street Layout Scans

In addition, the raw CAD data used as the basis of the sewer records is included.

Partners for Water and Sanitation Page 19
January 2010



Partners for Water and Sanitation

GIS and Asset Inventory Project, AAWSA, Ethiopia
Matt Rose, Alex Nash (Atkins Ltd)
January 2010

Appendix C identifies many useful features of Quantum GIS and discusses the
methodology for bringing in SewerCAD data into the Asset Inventory.

Priority: HIGH
Responsibility: Atkins
Target completion date: March 2010

5.3 Installation of GIS in all branch offices

Quantum GIS (QGIS) is a Geospatial Information System, the software is available for
download atlwww.qgis.org] it is free to use and distribute under a GNU General Public
Licence. We have provided the current LTS (Long Term Support) version of the
software on CD to AAWSA (version 1.0.2 “Kore”), which should be installed in all the
branch offices. A number of Microsoft Windows updates will also be required to allow
the software to function. In addition, some “plugins” to QGIS will allow the programme
to be further refined to suit AAWSA'’s purposes and these should be installed and
configured at the same time. Further information can be found in the GIS Manual.

Priority: HIGH
Responsibility: AAWSA |.T Dept.
Target completion date: April 2010

5.4 Complete formalised system for managing information

The authority needs to complete the process stated during the workshops of
developing information flow diagrams and assigning responsibilities and target process
completion times. A separate diagram should be developed for each branch office in
excel, printed out and distributed to staff at each branch and glued into the green folder
provided. A copy should be provided to the head office.

Priority: HIGH
Responsibility: AAWSA Sewerage Dept.
Target completion date: April 2010

5.5 Linking of Sewerage and Water customer data

The authority should link water and sewerage customer information in the billing
system. This is important for three reasons:

1) One day customers will be charged for their sewerage service, and the authority
will need to know which customers are connected to the sewer in order to bill
them correctly. Customers who are not connected will (and should) refuse to
pay for sewer networks that they do not have access to, especially given they
are already paying high prices for on-site sanitation services.
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2) The second reason is that by linking water and sewerage customer data, it will
be possible to determine return to sewer flows based on metered volume
consumption, and to estimate expected flows in sewer mains based on the
number of customers upstream of a certain point.

3) The billing system is the obvious repository for all customer data, and it makes
sense to store customer data only once, in one place. Where different customer
information sources exist, they will quickly become inconsistent. Eventually,
customer locations (GPS locations) should be stored in the billing system to
facilitate better modelling and planning.

In the short term, we propose the following steps be taken:

1) Use the “sewer service” tick box in the billing system to record customers who
have a sewerage service.

2) Use the “customer notes” field in the billing system to note the connection box
reference that the customer is connected to (use the GIS unique asset ID). This
information should be recorded in a standard format so that the data can be
queried in the Oracle database at a later stage (e.g. the note field should
contain a record stating “CB Ref: CBXXXXXYYYYY” only)

3) When customers order a vacuum truck service, this event should be recorded in
the “customer contact” part of the billing system. This will facilitate planning for
onsite sanitation demand, and perhaps help prioritise sewer expansions

4) Customer locations should be recorded in the notes field in a standard format
(e.g. “Xcoord: XXXXXX; Ycoord:YYYYYY”) every time a new customer connects
to the water or sewerage network. This information will be available on the hard
copies of the connection forms which are filled in by the crews who construct
the connection box.

Priority: MED
Responsibility: AAWSA I.T and Billing departments / Sewerage dept.
Target completion date: June 2010

5.6 Field surveys of network assets

Sewer assets need to be surveyed on the basis of manholes, with the form provided in
Section[4.1] We have suggested and target data collection rate of 10 manholes and 30
connection boxes per week, per branch. This should enable the authority to collect all
asset data within a year. Priority should be given to trunk sewers, so that network
modelling can start in July 2010.

Priority: MEDIUM
Responsibility: AAWSA Sewerage Dept. (Branch engineers)
Target completion date: March 2011

5.7 Gaining basic GIS skills

Following the initial training and workshops in the principles of GIS and developing and
understanding in the data formats (for both field/record types and point/line/polygon
data) it is essential that the AAWSA staff develop their GIS skills. To facilitate this there
are a number of resources available.
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¢ We have provided a GIS Manual that outlines the basic routine tasks that
AAWSA staff will need to carry out, it is recommended that this document is
updated by AAWSA as new skills are learnt and circulated to other users to
encourage skill development. This is particularly important with the users being
located in remote branch offices.

e The QGIS manual provided on CD and located in C:/Program Files/Quantum
GIS/docs [userguide.pdf]

e An additional QGIS user guide is provided on the CD which provides addition
information relating to the “1.0.0 Kore” release of the software with worked
examples and description of advance features [qgis-1.0.0_user_guide_en.pdf].

e There are numerous Internet resources available, these can provide;

o Searchable user forum at|http://forum.qgis.org/|

o Mailing Group at|http://qqgis.org/

o Additional software — “plugins” for particular tasks

o Software updates, including development versions of the software.

e Once a suitable level of GIS skills has been achieved, AAWSA should consider
employing a local expert for a single days training, which would allow staff to
raise questions relating to use of the GIS within AAWSA.

The biggest step change with the learning of GIS skills would be the formation of a GIS
User Group within AAWSA. This should be a small group which meets on a regular
basis to increase the knowledge of GIS within AAWSA. Potential areas for discussion
should be;

e Sharing (and learning from) experiences

e Developing User Guidance

e Standardising the use of GIS

¢ Planning for the future.
The group should consist of Engineers from the Branch and Head office,
representatives from the IT team and should be facilitated by a senior manager.

Priority: MEDIUM
Responsibility: AAWSA Sewerage Dept. (Branch engineers)
Target completion date: June 2011

5.8 Development of Trunk Sewer Model

The hydraulic modelling currently carried out is limited to the sizing of new pipes to
make sure they are adequately sized for the proposed use. It was also reported to us
that the modelling considers future scenarios for further upstream connections to the
system and if this is being carried out it should be applauded. However, any
consideration to the downstream trunk system is limited to surveying the connection
point, and the modelling assumes that the trunk sewer has capacity.
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It is understood that the potential capacity of the trunk sewer is unknown, and with
AAWSAs aspiration to significantly expand the sewer network in the future it is
essential that the performance of the trunk sewer is understood. As data on the sewer
system is collated into the Asset Repository (GIS), it will become possible to develop
hydraulic models to allow analysis of the existing system and explore future scenarios.
These scenarios can include, additional connections, increase in water usage, storm
water inflow, infiltration and many other variables. The outputs from this modelling
would allow AAWSA to develop a strategic plan to increase the capacity of the trunk
sewer as the number of connections increase.

The development could be carried out by AAWSA, or by external consultants. If
AAWSA considered that it has the required skills in house the most suitable software
(due to cost) would likely be SWMMS5 by the US Environmental Protection Agency
(EPA) which is available under a free GNU licence
[hitp://www.epa.gov/ednnrmrl/models/swmm/index.htm]. Other software exists but
would likely be prohibitive due to cost ($20,000+). The user guide to SWMM5 has been
included in on the CD for information.

Once sufficient Sewerage Asset data has been collected, a number of options exist to
investigate the trunk sewer and PfWS would be able to assist in the investigation of
these options.

Priority: MEDIUM

Responsibility: AAWSA Sewerage Dept. (head office engineer), with support from
Atkins (Matt Rose).

Target completion date: September 2010

5.9 Exploration of options for advanced GIS database
(server) and asset inventory front end

When the authority has installed a local area network and new servers, in addition to
making the virus protection and software improvements discussed, consideration can
be given to installing a fully multi-user GIS database, and an asset inventory front end.

The GIS data is the asset inventory, however when the GIS files re “stand alone” (i.e.
not in a server based database) they can only be accessed through the GIS software.
In the future it will be useful to be able to access the same data through a database
“front end”.
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Multiple users on different computers

GI5 software Astet inventory
softare (or front end)

M

I

local area
ey ok

Asset data inserver based data base
(e.g. My SQL or Oracle)
on one computer server

Priority: LOW
Responsibility: AAWSA |.T Dept with support from Atkins (Alex Nash)
Target completion date: July 2010
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6 Appendix A — Terms of Reference

Project Title

Asset Management Database development:
support to Addis Ababa Water and Sewerage Authority, Ethiopia

Justification

Partners for Water and Sanitation, with support from UK partner’s South West
Water and Mouchel, has been offering technical advice and training to staff of the
Addis Ababa Water and Sewerage Authority (AAWSA) in Ethiopia. This support
has, to date, focused on asset databases, sewerage network design and options
for effluent reuse.

In March 2009, during a support visit by Trevor Nott of South West Water, AAWSA
staff outlined a procedure for the collection and storage of asset data that will
enable AAWSA to develop and maintain a quality data set for the future needs of
Addis Ababa’s sewerage network.

Available data from AAWSA (such as plans of the city’s sewer layout, pipe gradient
and materials, depth, diameter and length for trunk sewers, types of manholes,
connected population, etc.) is currently held in Sewer CAD, AutoCAD and
spreadsheets, or archived in hard copy.

AAWSA’s Head Office and 8 operational branch offices in Addis are responsible
for the collection and management of liquid wastes. Although all the branch offices
are providing sewerage disposal service by trucks, only 5 out of the total 8 branch
offices are giving additional sewerage network system services. AAWSA would like
to be able to store, access, retrieve and analyse data in such a way that it can be
used in the design of new sewers to serve future developments, provide details to
developers for connections and enable them to undertake survey/design works
and costing.

Other stakeholders, including Addis Ababa Roads Authority, the Ethiopian
Telecommunications Corporations and Sub-City Administration also need access
to this data. Neither they, nor AAWSA’s branch offices, are electronically
networked to AAWSA'’s Head Office.

AAWSA is looking for new techniques to store, access, retrieve and analyse data —
especially enabling the customer’s side of the business. Moreover the currently
available data in Sewer CAD, AutoCAD and spreadsheets is held independently,
with no system for importing / exporting data between the systems.

A robust database system in AAWSA’s Head Office and in the 5 branch offices
overseeing sewer networks, that can also be accessed by relevant stakeholders
and gradually rolled-out to the remaining 3 branches, is considered of paramount
importance. AAWSA staff are therefore seeking external expertise to help them set
up and maintain such a database, either by building-on their existing knowledge
and systems of GIS, AutoCAD and Sewer CAD, or by proposing alternative, user-
friendly software that is mutually agreed as an appropriate solution.

Aims and | This project aims to provide expert skills and knowledge to enable AAWSA staff to

Objectives develop an effective, robust and workable centralised asset management
database that can be accessed by all relevant users, including operational branch
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offices.

Deliverables

To achieve the deliverables, the following main activities are anticipated (with due
reference to the report from the earlier support visit, prepared by Trevor Nott of
South West Water — available on request);:

Share experiences in developing an asset management database;

Conduct practical training to AAWSA staff in sewerage network asset
database management, including software applications, building on earlier training
in GIS, AutoCAD & Sewer CAD carried out with AAWSA.

Help AAWSA staff develop procedures and techniques to set up a
software-based asset database system, collect and store asset data that will
enable them to build and maintain quality data sets to meet the current and future
needs of the city’s sewerage network and

Provide ongoing technical input (through remote support) to guide AAWSA
as they establish a software-based asset management database.

Key deliverables in the support to AAWSA are anticipated to include:

AAWSA staff equipped with basic principles and knowledge to set up and
maintain a centralised asset management database, that can be accessed by all
relevant users;

AAWSA staff knowledgeable about basic procedures and techniques in
the practical application of asset management databases appropriate for sewerage
system development and management;

AAWSA staff’s IT skills enhanced in understanding the methods and
procedures for uploading data to/from AutoCAD and Sewer CAD, export this
to/from GIS and other user-friendly software, and to maintain a well-functioning
system.

AAWSA is to be the designated owner of the asset database, having full control
over data entry. This is necessary to ensure consistency of asset registration (for
new assets) and controlled amendments to the database.

Impact

This support will help AAWSA develop an appropriate asset management
database, centrally controlled by AAWSA, accessible and used by AAWSA staff at
the Head Office, in its 5 branch offices, by other appropriate stakeholders and
eventually in the remaining 3 branch offices.

Such a system can help AAWSA perform its responsibilities in managing,
maintaining and improving the sewerage network in Addis Ababa with greater
effectiveness and efficiency.

Scope

The purpose of Partners for Water and Sanitation support is to build the knowledge
and capacity of core staff within AAWSA who are responsible for existing asset
data management, as they develop a functioning and appropriate asset
management database.

The support will focus on the development of an enhanced database and records.
It will include:
training staff in software applications — either on GIS or relevant user-
friendly software, that could be used for a sewerage network database, and
remote support in helping establish the software-based asset database.

The UK partner can propose, in consultation with AAWSA staff, a user-friendly
asset management database software system, based on personal experience in
the field.
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Organisation
and
methodology

The lead contact within AAWSA will be Ato Gemechis Tilahun, Process Owner of
the Sewerage Service Core Process. He will be supported by Eng. Wondimu
Tekle, the Deputy General Manager (Technical) and Ato Zereu Girmay of AAWSA.
Ato Tesfaye Woredie from the Sewer Network System Unit will be available to
assist with specific technical matters.

The Partners for Water and Sanitation UK expert will hold a teleconference
discussion with AAWSA staff and other relevant stakeholders in advance of the
visit, to discuss how best to make the training and support visit effective. This will
be supported with an exchange of proposals and information in advance of the
visit.

Ato Gemechis of the Sewerage Service Core Process will assign a team of focal
persons within AAWSA to take the support forward.

The Partners for Water and Sanitation UK expert will train 3 people from the Head
Office and 2 people from each of the 5 branch offices, making a total of up to 15
people. The training will be based on relevant computer-aided software, identified
as such in earlier communications. The UK expert will also provide ongoing remote
support, following the visit and formal training sessions.

Milestone plan

A 2-week support visit is proposed to take place in mid November 2009. Actual
dates are subject to availability of suitable UK expertise and can be negotiated to
suit all parties concerned. It is hoped however that the training will take place
during 2009.

The visit will include:

A day’s preparatory discussions with AAWSA staff and other key
stakeholders;

Up to 10 days of half-day training sessions in the application of software
based sewerage system database management. This will allow trainees to receive
Y2 days of formal training and allow %2 days for coaching / working through practical
on-the-job exercises.

A draft report is to be prepared within 4 weeks of the support visit — for comment
by AAWSA and key stakeholders.

A final report is to be prepared within 4 weeks of receipt of feedback from AAWSA
and other key stakeholders.

Ongoing remote support to AAWSA staff is anticipated, following-up on advice
given and actions agreed during the training visit.

Resource
estimate

It is anticipated that this support can be carried out by one expert with relevant
skills and experience in asset database development, applications and
management (ideally in relation to sewerage systems). If considered appropriate, a
team of two people with complimentary skills can be considered for carrying out
the support.

Input from the Partners for Water and Sanitation UK expert(s) is expected to
comprise the following inputs (excluding travel time):

Initial support:
2 days preparation in the UK
Up to 13 days in Ethiopia for training* (including a weekend);
3 days for writing the draft report
2 days for writing the final report
4 days for ongoing remote support
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*The timing required to deliver formal training sessions and support coaching will
be identified and agreed through negotiation between AAWSA and the UK
expert(s), considering the range of training sessions offered and relevance to
AAWSA'’s circumstances.

Further support may be likely, but this is subject to discussion and agreement
between those concerned.

Dependencies

Timely feedback on reports issued and effective communication with AAWSA will
be crucial to ensure this work is carried out successfully and efficiently. This will be
assisted by the Partners for Water and Sanitation Country Manager.

Issues/Risks

Risk: Lack of information and documents on existing data management within
AAWSA

Mitigation: The Country Manager will liaise with AAWSA staff to secure as much
information as possible, in advance of the training.

Risk: In-country health, safety and security.
Mitigation: The Country Manager & UK Secretariat will work with the UK expert to

undertake a thorough Health & Safety and Risk Assessment procedure prior to
travel.

Communication
Strategy

The key contact in Ethiopia is the Partners for Water and Sanitation Country
Manager, Ato Melkamu Jaleta.

Ato Gemechis Tilahun is the key contact for all support provided by and to AAWSA
staff. The Deputy General Manager (Technical) of AAWSA will receive regular
reports from him.

Direct communication between the Partners for Water and Sanitation UK expert
and Ato Gemechis Tilahun will be established by the Partners for Water and
Sanitation Country Manager as appropriate, prior to the training visit to Ethiopia.

Review
Mechanism

Project-specific review mechanisms are to be agreed to by the Partners for Water
and Sanitation UK expert. A visit report will be prepared after the training visit in
Ethiopia, reporting against the visit objectives and making suitable
recommendations. In addition the Country Manager will feed into the Secretariat’s
quarterly reports on project progress, for submission to the Steering Group.

On completion of the project, the Partners for Water and Sanitation UK expert may
be required to help produce a final project report, detailing the project outcomes
and impacts.

Approvals
appropriate)

(as

Rebecca Scott, UK
Secretariat

Eng. Wondimu Tekle, The Deputy General Manager (Technical) of AAWSA

Partners for Water and Sanitation Project Manager,

Compiled by

Melkamu Jaleta, Partners for Water and Sanitation Country Manager, Ethiopia
Gemechis Tilahun, the Sewerage Service Core Process Owner of AAWSA

Date

12" October 2009
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7/ Appendix B — Initial and Modified Programme
for the visit

Addis Ababa Water & Sewerage Authority and Partners for

Water and Sanitation

Asset Data Base Management Training and Technical Assistance

Addis Ababa, Ethiopia

h h
5" to 14" January, 2010

Day1 &2 (5" - 6™ January, 2010)
Date Time Activities Responsible Facilitator(s)
person
Day 1: | Until 10:30 am The UK team will have rest in their hotel - -
(Tuesday | 10:30 — 12:30 Melkamu , Tesfayesus and the UK team | All PfWS team Melkamu
5" to discuss and refine the schedule of the
January, following days
2010) 12:30 - 13:30 LUNCH BREAK
13:30 — 14:30 The PfWS team will conduct an | Alex, Matthew, Melkamu
introductory discussion with Ato Gemechis | Melkamu Gemechis
(Head of Sewerage Service Core process)
14:30 -15:30 The Partners for Water and Sanitation | Alex, Matthew, Gemechis
(PfWS) team will conduct introductory | Melkamu
discussions with the top Management of
AAWSA
15:30 - 16:30 The PfWS team & Ato Gemechis will | Alex, Matthew, Gemechis
further refine the training & TA programme | Melkamu
of the next 7 days
16:30 -17:30 PfWS team will finalise the preparation for | Alex, Matthew, Gemechis
the next day’s events
Day 2:| 8:30-9:00 Registration AAWSA AAWSA
ggv}?dn?h 9:00-9:30 Presentation on the AWWSA'’s Asset Data | Ato Gemechis Ato Melkamu
Januar Base Status, future plan and on the so far | (AWSSA)
y: PfWS assessments
2010) " - - -
9:30-10:30 Discussions on the presentation and | Ato Gemechis Alex & Matthew
agree on the focuses of the following | (AWSSA)
days
10:30 — 11:00 Coffee / Tea Break
11:00 - 11:30 Present/introduce/share experience on | Alex/ Matthew Melkamu
the possible options of Asset Data Base
(ADB) Development and Management
to AAWSA team
11:30- 12:30 Discussions to identify and agree on the | AAWSA team Alex / Matthew
best option and also put the way foreword
to the AAWSA’s ADB dev't & Mgm'’t
12:30 - 13:30 LUNCH BREAK
13:30 - 15:30 Practical Technical-support-intwo-—of the | Alex/ Matt Ato Gemechis
offices— (1T —sub-—process/Unit)}——
Visit to sewer technical team to observe
CAD in practice.
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Date Time Activities Responsible Facilitator(s)
person
15:30 -16:00 COFFEE / TEA BREAK
16:00 — 17:30 Practical Technical-support-intwo—of-the | Alex/ Matthew Ato Gemechis
i (T sul Unity Cont

Development of training presentations and
discussions about the next few days

Day 3 & 4: (8" - 9™ January, 2010)

Date

Time

Activities

Responsible person

Facilitator(s)

Day 3
(Thursday
7™ January
2010)

All Day

Development of Training
presentations, investigation of
software options on internet.
Testing of software

Alex / Matt

Day 3:
(Friday 8™
January,
2010)

8:30 — 9:00

Registration

AAWSA

AAWSA

9:00 - 10:00

. — ;
use—of AutoCAD and/or-Sewer
CADfor-the—sewerage—network
asset-database-management
Presentation of the revised
agenda for the week training

Matthew

Alex

10:00 - 10:30

Discussions—on—the—use—of
AutoCAD and/lor-Sewer CAD for

Sewerage-ADB
Module 1:
Management

Information

Matthew

Alex

10:30 — 11:00

Coffee / Tea Break

11:00 - 12:00

Module 1
Management

Information

Alex

Matthew

12:00 - 12:30

—
Discussions-on-the-trar S.e'.a.b' by
of data. & d—the—compatibility—o
and—manage—user—friendly
sewerage——network——asset
database
Module 1:
Management

Information

Alex

Matthew

12:30 - 13:30

LUNCH BREAK

13:30 - 15:30

two-groups—en-the—use—o--CADs
and—other—options—for —ADB

Module 2: Data collection in the
field

Alex / Matthew

Ato Gemechis

15:30 - 16:00

COFFEE /TEA BREAK
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Date

Time

Responsible person

Facilitator(s)

16:30 - 17:30

Activities
Practical_Techni -
two—of —the—offices—(IT—sub-

Uit} Contd I
of CADs—and—other—options—for
ADB——development——and

Module 2: Data collection in the
field

Alex / Matthew

Ato Gemechis

Day

4:

(Saturday
gth

January,
2010)

8:30 —9:00

Registration

AAWSA

AAWSA

9:00 - 10:00

Share——UK—team’s——own
experience—oi—the—Gls—and
. ;
SVICW the . SEEE’E%. EI. the
Meet at head office and go to site

for data collection training and
use of GPS training

Matthew

Alex

10:00 — 10:30

Discuss—on-the-GlS—experience
sharing

On site exercise — data collection
and GPS training

Matthew

Alex

10:30 — 11:00

Coffee/TeaBreak

11:00 — 12:00

= — ;
use—of GISfor the sewerage
nebtwork—asset—database

On site exercise — data collection
and GPS training

12:00 — 12:30

Discussions—on—theuse of GIS

On site exercise — data collection
and GPS training

12:30 - 13:30

13:30 - 15:30

Present/introduce—procedures
and—technigues—to—set—up—a
computer-based-asset-data-base
system

On site exercise — data collection
and GPS training

Alex

Matthew

15:30 - 16:00

Coffee / Tea Break

16:30 — 47430
19:00

Present/introduce—procedures
and—technigues—to—set—up—a
computerbased-asset-data-base

Downloading and testing of GIS
related software

Alex

Matthew

Day 5 & 6: (1™ - 12 January, 2010)

Date Time Activities Responsible person | Facilitator(s)
Day 5: | 8:30-9:00 Registration AAWSA* AAWSA*
(Monday
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Date Time

Responsible person

Facilitator(s)

11In
January,
2010)

9:00 - 10:30

Activities
. cal -
demonstrations—on—how—to
collect—the—sewerage—network
connections-asset-data
Module 3: Database principles

Matthew/Alex

AAWSA*

10:30 - 11:00

Coffee / Tea Break

11:00 - 12:30

Module 4-: éIS basics Y

Alex / Matthew

12:30 - 13:30

LUNCH BREAK

13:30 - 15:30

= - EF‘ I
demonstrations-on-how-to-store
asset—data—of the—sewerage
nebwork—connections
Attempt installation of GIS in IT
networked computers

Alex / Matt

15:30 - 16:00

COFFEE /TEA BREAK

16:30 — 17:30

Attempt installation of GIS in IT
networked computers

Alex / Matthew

Day 6: 8:30 —9:00

Registration

AAWSA*

AAWSA*

(Tttjhesday
12
January,
2010)

9:00 - 10:30

Discussion about the data we
should collect and data flows.
AAWSA teams present their
‘homework” on data flows,
owners and responsibilities

Matthew

Alex

10:30 — 11:00

Coffee / Tea Break

11:00 — 12:30

- -
E sslels.s Gﬁ' the . dradie
Attempted installation of GIS on
Head Office Engineer's machine

(learning  session  with  all
engineers)

Matthew

Alex

12:30 - 13:30

LUNCH BREAK
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Date

Time

Activities

Responsible person

Facilitator(s)

13:30 - 15:30

Continued attempts to install GIS
on IT machines (successful).
Investigation of billing system.

Matthew/Alex

AAWSA*

15:30 - 16:00

Coffee / Tea Break

16:30 - 17:30

Visit to branch office to attempt
installation of GIS (failed due to
viruses and out of date software).
Collection of branch data.
Working on processing of branch
CAD data into GIS format using
manual scripting

Matthew /Alex

AAWSA*

Day 7 & 8: (13™ - 14™ January, 2010)

Date

Time

Activities

Responsible person

Facilitator(s)

Day 7:
(Wednes
day 13"
January,
2010)

8:30 — 9:00

Registration

AAWSA*

AAWSA*

9:00 - 10:30

Presentation of new field data
collection forms. Presentation of
data flow diagram for validation
by team.

Matthew/Alex

AAWSAE

10:30 — 11:00

Coffee / Tea Break

11:00 - 12: 30

Practical exercise in data
conversion from CAD to GIS on
head engineer's machine (now
working)

AlextMatthew

AAWSA*
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Date Time

Activities

| Responsible person | Facilitator(s)

12:30 - 13:30

LUNCH BREAK

13:30 - 15:30

Continued workshop on data
conversion and use of GIS on
head engineer’'s machine.

Alex / Matt

Ato-Gemechis

15:30 - 16:00

COFFEE /TEA BREAK

16:30 — 17:30

Training workshop on data
conversion and visit to WaterAid
offices with I.T staff to investigate
anti-virus tools (because
WaterAid has broadband internet
whereas AAWSA |.T staff have
no internet access). Purchasing
of stationary materials for
information management
systems in the branches. Printing
on labels and downloading of
software etc.

Alex / Matthew

Day 8: 8:30 —9:00

Registration

AAWSA*

AAWSA*

(Thursda
y 14"
January,
2010)

9:00 - 10:00

AAWS/'s—training —parlicipants
Wit proser tltl o 'e"el“l osults

Preparation of CDs with soft
copies of materials and course

Matthew

Alex

10:00 — 10:30

certificates
B SEuss-o g the-AAWSA-traini 'S
Pa .“e pants Ieedbael S .el the

Sewer modelling presentation

Matthew

Alex

10:30 — 11:00

Coffee / Tea Break

11:00 — 12:00

the—UK—team—in—areas—asset
database

Finalisation of information flow
diagram for one of the branches
including tasks assigned to
individuals and target response
times for activities.

AAWSA’s
Participants

Matthew/Alex

12:00 — 12:30

Conduet—trainingFA—support
evaluation
As above

AAWSA’s
Participants

Matthew/Alex/Tesfayesus

12:30 - 13:30

LUNCH BREAK
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Date Time Activities Responsible person | Facilitator(s)

13:30 - 15:30 Conduct—wrap—up—meeting—with
Head—of AAWSA’'s—Sewerage | Alex/Matthew/Tesfay Ato Gemechis
Service—Core—Process—(Ato | esus
Lunch

15:30 - 16:00 Coffee / Tea Break

16:30 - 17:30 Conduct wrap up meeting with
top Management of AAWSA
(with—the—GM,—Ato—Getachew | Alex/Matthew/Tesfay Ato Gemechis
Eshete-and-the Deputy GM, Eng. | esus
Wondimu Tekle) to agree on the
way foreword.
Presentation of certificates.

* The Responsible person/Facilitator specified as “AAWSA” should be nominated to be
the AAWSA'’s Sewerage Service Core process.
** Optional activities are provided to give more rooms for any changes or modifications.

Partners for Water and Sanitation Page 35
January 2010




Partners for Water and Sanitation

GIS and Asset Inventory Project, AAWSA, Ethiopia
Matt Rose, Alex Nash (Atkins Ltd)
January 2010

8 Appendix C - Converting CAD information to
GIS format and using GIS

This appendix provides information on specific tasks that may need to be carried out
with Quantum GIS to suit Addis Ababa Water & Sewerage Authority GIS for
Wastewater Network Assets.

The basic tasks and areas for self learning are contained within the Quantum GIS
QGIS) manual which is included in the data CD, and available for download at

h- (Quantum GIS main site, latest software, manuals, plugins etc)

This website also provides many resources for further learning, additional tools, sample

data, and a web forum with many tips / tricks for the use of QGIS provided in a
searchable forum.

8.1 Recommendation on GIS use within AAWSA

It is recommended that AAWSA identify key members of staff to “champion” the use of
the GIS and set up an internal “user group” which can drive forward the use of GIS
within the organisation. In addition, it is recommended that AAWSA develop a set of
procedures for the implementation and use of the GIS. This Appendix may form the
basis of the initial “AAWSA GIS Procedures and User Manual”, to provide all users with
a document describing common tasks, and that the Manual that should be updated as
the usage and knowledge of GIS expands within AAWSA.

8.2 Initial Setup

On The first installation of Quantum GIS, the program will ask for the path to the
GRASS installation. The setup of Quantum GIS proposed does not require GRASS to
provide the functions AAWSA require.

Q) GRASS plugin

) QIS couldn' find your GRASS installation,
Y ‘would you like to specify path {GISBASE) to your GRASS installation?

c

"Kore"
Restoring loaded plugins

Click OK, and navigate to C:\Program Files\Quantum GIS\grass
Select Choose
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@ Choose GRASS installation path (GISBASE] @El

000 TEE

Look in: I CihProgram FilesiQuantum GISigrass

=) auTHORS

I3 bin
) buwidget

My Compu
| rosed7es
= CHANGES

=) config

= COPYING

5 dacs

I driver

1= et

I Forks

=] GRLTRT

I include:

= lib

lacations.gml

£y modules

@ REQUIREMENTS. html
I scripts

i] world.prg

Cancel

Directory:

Files of type:  Directories -

This should prevent the message appearing when the program is subsequently
launched. However, if Cancel is selected the program will operate correctly, but the
message will appear on each launch.

Note: GRASS is free software and does provide some additional functions. As
knowledge increases these functions it should be investigated.

8.3 Main Terminology

Project - (.qgs file) This is an overall workspace that

holds the views, layout and symbology of the layers. It does
not contain any data (all data is held on the associated
Vector Layers). If an AutoCAD analogy is used this is the

File | Edit ‘Wiew Layer Settings Plugins

&’

| Mew Project Chrl+h

@ Open Project. . Chrl+O

Open Recent Projects 3

v

“paperspace” with all the “modelspace” data held on the
associated Vector Layers. Many Project files can access a
single data layer, meaning the Vector Layer only exists once

A Save Project
'd Save Project As...
i) Save as Image...

— Prink Composer

Chrl+5
Ctrl+5hift+5
Chrl+1

Ctrl+P

&

A
e

providing a single data file with the Asset or Mapping data. @ e

Chrl+C

Vector Layer - (.shp file) This file contains the data associated with either in
Point, Polyline or Polygon objects. (Note: it is possible to mix objects types in a Layer,
but this is not recommended). The data in Vector Layers is held in a spreadsheet type
format (called Attribute Table), it is important to populate the data in the correct
fields.

Symbology - This term refers to the how you want the data to display in the Project.
It can refer to symbol styles (lines, points etc). The symbology is saved in the Project
(Not on the Vector Layer).

Partners for Water and Sanitation
January 2010

Page 37



Partners for Water and

Sanitation

GIS and Asset Inventory Project, AAWSA, Ethiopia
Matt Rose, Alex Nash (Atkins Ltd)

January 2010

8.4 Importing Data

GIS Systems use three types of object data.

e Points
e Lines
e Polygons

Before importing data consider which type of data you wish to convert, it is best
practice to keep a single object type on each layer (ie don’t mix line, point, polygon

objects)
8.4.1 AutoCAD

In AutoCad

1) On the command line, enter WBLOCK
2) In the Write Block Dialog box, under source, click Objects

3) Under Base Point, select the base point for the block you wish to save [0,0].
4) Under objects, select the select Objects button

5) Select all the objects to include in the WBLOCK (New Dxf File)

6) Press ENTER to return to the dialog box
7) Under Obijects, select the Select Objects button
8) Under destination, in the file name box, enter the name for the WBLOCK
9) In the Location Box, enter the location you want to save the WBLOCK (new Dxf

File)

10) Click OK to create the new DXF file.

In QGIS

1) Used the DXF to Shape Converter Plugln from the menu or Icon

Flugins | Tools Help

4 Quantum GIS - 1.0.2 -Kore

File Edit Wiew Layer Settings
= 3 E Sy
o q
PR PRy K.

o %y By B

Lagend

¥ Fetch Python Plugins. ..
{2 Manage Plugins...
Add WFS layer
Coordinate Capture
Decorations
Delimited text

Georeferencer

Gps

GRASS

Graticules
Interpolstion
MapServer Expart...
Quick Print

Spit

Zoom ko Poink...
0GR Converter

Python Console

> v v v v v v v v vRBlw v v ¥

€ wrRe
" 6

‘1:A Dxfzshp Converter

] 2

¥
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2) The following dialog box will open

& Dyt Importer, @@
Input DxF File ” ] E]
Output file E]

Qutput File bype
® Palyline Polygon Foint
Export text labels
Help Cancel

Select the DXF file that has been created, and enter the name and path of the
Shape File (with reference to the recommendations for AAWSA file naming
system/structure),

Enter Polygon, Polyline or Point — dependant on the type of data being
imported.

If you have text objects in the data you are importing, select Export Text Labels,
and these will be converted into a separate layer.

Note — the text is an attribute within a point object.
8.4.2 ArcView

ArcView files are directly inter changeable with QGIS, and can be open in either
system

8.4.3 SewerCAD

This process is unfinished, and needs further research as skills are gained in the
use of Quantum GIS.

To Populate the GIS with data from SewerCAD requires a number of complex steps
using SewerCAD, Excel and QGIS. It is recommended that for small data sets the GIS
is updated manually within QGIS. If bulk imports this procedure is practiced on a copy
of the data until the routine is perfected, and repeatable. The Notes below should be
treated as a guide to the process, which will need building upon as skills are gained in
AAWSA.

Export SewerCAD data in grid format, and export to Excel.

e A separate Excel Tab should be populated with the data for Nodes, and another
for Links.

o In Excel, clean up the data and identify the records that are required to be
updated within the GIS. The screenshot below shows the format of the sample
data used.

o When cleaning up the data it is important to consider:

o Whether the data you wish to import is correct

o The data in the spreadsheet has the same Asset References as those
held in the GIS

o Any data that is not required is deleted

o The fields that are to be imported match the field type in the GIS.
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In the sample data, shown on the screen shot, the following cleanup
was carried out:

= The levels quoted in the data vary from 340m to 2400m it has
been assumed that the lower levels quoted need 2000m added
to them.

= The Section size is held as text “300 mm” the GIS field only
holds an integer; therefore the “mm” has to be dropped.

= A large number of records have no data, and have been deleted.

» The Node References must match those in the GIS.

The fields highlighted in Yellow are those to be imported to the
GIS.

3 EXAMPLE_Arada_Dataxlsx2 [Compatibility Mode] - 8 X
A B G D E F G H | el K L M M ] P =
Ground  Set Rim Equal to Rim Sump Sanitary Inflow  Known Total Hydraulic  Hydraulic Element
Elevation Ground Elevation Elevation Headloss  Load Load Flow Flow Grade Line Grade Line  Headloss
1 Label m) Elevation? (m) (m) Method Type Type (I/d) (I/d) In {m) Qut (m). {m) Description X (m)
230 HK HK 34112 TRUE 34112 337.22 Standard <Mone> None 0 N/A /A MN/A MNA 47344
231/HJ HJ 33947 TRUE 33947 336.82 Standard <Mone> None 0 N/A /A MN/A 73,50
232 HF HF 341.53 TRUE 34153 336.44 Standard <Mone> None 0 N/A /A MN/A 73.59
233 HR HR 302 TRUE M02 33601 Standard  <None> None ONA A wa | Node Data 73,66
234 50GY01 50GY01 0 TRUE 0 0 Standard <Mone> MNone 0 N/A /A MN/A 73.70
258 28GY 28GY 2402 90 TRUE 240290 240290 Standard <Mone> MNone 0 N/A /A MN/A TR 74,34
259 27GY 27GY 240309 TRUE 2,403.09  2.401.98 Standard <Mone> None 0 N/A /A MN/A MNIA 474 39
260 26GY 26GY 240509 TRUE 240509  2.401.62 Standard <Mone> None 0 N/A /A MN/A MNIA 474 39
261 25GY 25GY 240795 TRUE 240795  2.401.36 Standard <Mone> None 0 N/A /A MNiA MNIA 47434
262 24GY 24GY 2406 97 TRUE 240697  2.401.10 Standard <Mone> None 0 N/A /A MNiA MNIA 47428
AR DIV, IV 2 ANA BN TDIIE a2 ANA BN D ANN TR Standacd ~hlono~  hlona [ MNEEN hLiA KA LNFEN ATA 24 E
H 4 b M| NODE ~LINK “Sheet3 -~ %J [ Ll | R
B c D E F G H | J K L M N o] P
Upstream Downstream  Construct Defined  Bend User Infiltration 1
Upstream Invert Downstream  Invert ed Slope Bend Angle Defined  Length Section MNumber of Load
1 Label Node Elevation (m) Node Elevation (m) (m/m} Angle?  (radians) Length? (m} Shape Material Section Size  Sections  Type L
228 P-80 HLB 339.640 HLA 339.52 0.008 FALSE 0.63 FALSE 15 Circular  PVC 300 mm 1 Naone
229 P-81 HLA 339.520 HK 339.22 0.006742 FALSE 0.03 FALSE 44.5 Circular  PVC 300 mm 1 Naone
230 P-82 HK 339.220 HJ 33882 0004396 FALSE 1.03 FALSE 91 Circular  PVC 300 mm 1 Naone
231/P-83 HJ 338.820 HF 33844 0004294 FALSE 0.1 FALSE 88.5 Circular  PVC
232 P-84 HF 338440 HR 33801 000589 FALSE 043 FALSE 73 Circular  PVC H
233 P-85 HR 338.010 HA1 33312 0075814 FALSE 181 FALSE 64.5 Circular  PVC Llnk Data
257 |P-24 29GY 2.000 28GY 24049 -225625 FALSE 0.08 FALSE 106.5 Circular  PVC
258 P-25 28GY 2404 900 27GY 2403.98 0010132 FALSE 052 FALSE 91 Circular  PVC 300 mm 1 None
259 P-26 27GY 2403.980 26GY 240362 0003738 FALSE 1.03 FALSE 95.5 Circular  PVC 300 mm 1 None
260 P-27 26GY 2403620 25GY 240336 0003969 FALSE 0.02 FALSE 655 Circular  PVC 300 mm 1 None
261 P-28 25GY 2403.360 24GY 24031 0004203 FALSE 028 FALSE 64 Circular PVC 300 mm 1 None
262 P-29 24GY 2403100 23GY 240276 0004149 FALSE 011 FALSE 80.5 Circular  PVC 300 mm 1 None
263 P-30 23GY 2402 760 22GY 240237 0004138 FALSE 0.03 FALSE 94.5 Circular  PVC 300 mm 1 None
264 P-31 22GY 2402 370 21GY 240189 0007504 FALSE 038 FALSE 64.5 Circular  PVC 300 mm 1 None
265 P-32 21GY 2401.890 20GY 2398 97 0033623 FALSE 056 FALSE 755 Circular__ PVC 300 mm 1 None
W 4 F M| NODE | LINK ~ Sheet3 - %J
Screen Shot showing the Raw Data Exported from SewerCAD
& EXAMPLE_Arada_Data IMPORT.xls:2 [Compatibility Mode] - B X
A B c D E F G H | J K L M N [0} P =
Ground  Set Rim Equal to Rim Sump Sanitary Inflow  Known Total Hydraulic  Hydraulic Element E|
Elevation Ground Elevation Elevation Headloss Load Load Flow Flow Grade Line Grade Line  Headloss
1 Label (m) Elevation? (m} (m} Method Type Type (i7d) (ird) In (m} Qut {m) (m} Description X (m)
2 GX GX 2331.69 TRUE 331.69 329.73 Standard <None> Mone 0 N/A N/A A /A 473,99
3 |GW GwW 23321 TRUE 3321 329.28 Standard <None> Mone 0 N/A N/A A /A 474,07
4 GV GV 2331.058 TRUE 331.05 328.89 Standard <None>  Mone 0 N/A N/A A /A 474.16
5 |GU GU 2329.97 TRUE 329.97 32842 Standard <None>  Mone 0 N/A N/A A /A 474,24
6 |GS GS 23314 TRUE 331441 32792 Standard <None>  Mone 0 N/A N/A A /A 474,32
7GR GR 23315 TRUE 335 32761 Standard <None>  Mone 0 N/A N/A A /A 474,33
g8 Ga1 Ga1 233117 TRUE 33117 327 45 Standard <None>  Mone 0 N/A N/A A /A 474,36
9 GQ Ga 233131 TRUE 3313 326 .44 Standard <None>  Mone 0 N/A N/A A /A 474,37
10 GP GP 23274 TRUE 3274 32569 Standard <None>  Mone 0 N/A N/A A /A 474,43
11 GN1 GN1 232947 TRUE 32947 325.35 Standard <None>  Mone 0 N/A N/A A /A 474,47v
19 onl ~n 2296 7 ToLIE 208 7 294 0 Standard  oblanos  Rlono nhia hIA A hiA 474 £4
4 4 b M| NODE ~LINK - Sheet3 ~#J [ il ] R
B e D E F G H | J K L M N 0] P
Upstream Downstream  Construct Defined  Bend User Infiltration I
Upstream Invert Downstream  Invert ed Slope Bend Angle Defined  Length Section Number of Load L
1 |Label MNode Elevation (m) Node Elevation (m) _(m/m) Angle?  (radians) Length? (m) Shape Material Section Size  Sections  Type L
2 |P-138 GX 2331.730 GW 233128 0.004918 FALSE 0.1 FALSE 91.5 Circular  PVC 1 None
3 |P139 GW 2331.280 GV 2330.89 0.003842 FALSE 0.2 FALSE 101.5 Circular ~ PVC 300 1 None
4 P-140 GV 2330.890 GU 233042 0.004215 FALSE 0.2 FALSE 111.5 Circular ~ PVC 300 1 None
5 P41 GU 2330420 GS 2329.92 0.005128 FALSE 0.91 FALSE 97.5 Circular  PVC 300 1 None
6 |P-137 ECA1 2002.000 GQ1 232945 10916 FALSE 2.24 FALSE 30 Circular  PVC 300 1 None
7 P-36 ECA23 2002.000 GS 232992 -7.99805 FALSE 006 FALSE 41 Circular - PVC 300 1 None
8 P97 GS 2329920 GR 232961 0004844 FALSE 14 FALSE 64 Circular  PVC 300 1 None
9 P-38 GR 2329610 GA1 232945 0005714 FALSE 124 FALSE 28 Circular  PVC 300 1 None
10 P-99 Gat 2329450 GQ 232844 0031077 FALSE 048 FALSE 325 Circular  PVC 300 1 None
11 P-100 Ga 2328 440 GP 232769 0008287 FALSE 026 FALSE 905 Circular  PVC 300 1 None
12 P-101 GP 2327.690 GN1 232735 0.008193 FALSE 052 FALSE 415 Circular  PVC 300 1 None
13 P-102 GM1 2327.350 GN 23262 0025843 FALSE 023 FALSE 44 5 Circular  PVC 300 1 None
14 |P-103 GN 2326.200 GM 232599 0004941 FALSE 051 FALSE 425 Circular  PVC 300 1 None
15 P-104 GM 2325990 GL 232568 00062 FALSE 139 FALSE 50 Circular  PVC 300 1 None
16 P-105 GL 2325680 GK 232362 0100488 FALSE 027 FALSE 205 Circular__ PVC 300 1 None
4 4+ H | NODE | LINK - Sheet3 %]
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Screen Shot showing the cleaned up Data Exported from SewerCAD

Save each of the Excel Tabs as a DBF file. This 4 ™" S50 50 &8ss
is possible in Excel 2003 (Save As, dbf4). i I

[y

[T )

It is not possible to save as dbf from Excel
2007. Dedicated converters are available to |.=.
purchase, or it should be possible to convert ! |

Excel through ArcView. R
"j il i Luma-l Zapdy foop biie Bevs T 2 - Zoww

Lk
Har

SRR D 4 R - el

Three potential tools should be investigated to create the SewerCAD data in QGIS
e Join Table in fTools — Data Management
e Delimintor Table Import (watch for 1000 separators “,” in coordinates)
e Table Manager — QGIS Plugin

Further Investigation is required, in the interim it is recommended that updates to the
data is limited to Manual Inputs.

8.4.4 Raster Layers, Scanned Images (Google Maps)

Raster Layers (scans, jpegs etc) can
File Edit “ew Layer Settings |FPlugins | Tools Help be Imported as Layers Into QGIS

W Fetch Pythan Plugins. ..

——I rj d LJ = I3 Manage Plugins...
L q
P 2 . ‘1‘ f} @ b, Add WFS layer

Coordinate Capture

H j % & m i Decorations

Delimited kext
Legend Dxf2shp
El- % 3% SEWER_POINT w...

. ¥ | using the “georeferencer” plugin.

5B

Before starting identify at least three
points on the scanned map where the
coordinates are known (get coords

Georeferencer

B %% SEWERLINEW3. | G from CAD  backgrounds).  For
7\ 175.000 - 350.000 Graticules .
\ 350 000 - 525,000 nterpoletion the best possible match, choose three

7\, 525.000 - 700.000
7\, 700.000 - §75.000 o
"\ 575.000 - 1050.000 QUSRI

"\ 1050.000 - 1225.000 Spit

"\, 1225.000 - 1400.001 QGR Converter

Loweemse | | Open the scanned image, and add
the three points with the coordinates.

Map3Server Expart. ..

points which are to the extents of the

»

»

[ 4

[ 3

[3

»

[ 4

-0.001 - 175,000 GRASS ' example, major road junctions. To get

»

»r

. scanned image.

»

Select “Create and Load” to
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Select “Create and Load” to bring the
image into the map.

o Siw L

108 OO

Note, move the layers (drag and drop)
to order the view and bring the
sewers to the top.

8.5 The Interface (GUI)

See QGIS Manual, for general instructions with using Quantum GIS.

One important area is ensuring that layers created, and the overall project is created
with the correct coordinate system (UTM WGS84 Zone 37 Northern Hemisphere).

This done using “Settings” and “Project Properties”
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& Quantum GIS - 1.0.2-Kore AAWSA-Sewer,_Layout ¥ . .
& Project Properties
File Edit Wiew Layer | Settings | Plugins Tools Help
. . . ) : Project Properties. .. P General Coordinate Reference System (CRS)
@ E @ |
Y Custom CR3... Title and colors
- Options...
rd L™ :-d f-: s e Project title
. ‘ % a a .\_%‘ ) @r /m m Selection color :]
Background color [:]
Map units
& [Meters Feat Decimal degrees
Precision :
® Autornakic Manual 2 : decimal places
| 1]
Digikizing
Enable topological editing
X Avoid inkersections of new polygons
Snapping options. ..
Help (o] 4 Apply Cancel
o
Select “Coordinate Reference System” and choose the following:
e Projected Coordinate System
e Universal Traverse Mercator (UTM)
e WGSB84 Zone 37 North
This can be entered as the following string.
+proj=utm +zone=37 +ellps=WGS84 +datum=WGS84 +units=m +no_defs
& Project Properties
General Coordinate Reference System (CRS)
Enable ‘on the Fly' CRS transformation
Coordinate Reference System |EPSG |ID IL]
WGES 84 | UTM zone 35M 32635 3012
W33 84 [ UTM zone 355 3275 307S
WGES 84 | UTM zone 361 32636 3013
W3 84 [ UTM zone 365
W33 84 [ UTM zone 375 JETET 3080
WGES 84 | UTM zone 381 32638 3015
WES 84 UTM zone 385 32738 3081
WGES 84 [ UTM zone 391 32639 3016 I
WES 84 UTM zone 395 32739 3082
WG5S 84 | UTM zone 3M 32603 2980
WGES 84 UTM zone 35 32703 3046 b
WG5S &4 [ UTM zone 401 32640 3017 @
WGES 84 UTM zone 405 J2740 3083
+proj=utm +zone=37 +elps=WE534 +datum=WG&5534 +units=m +no_defs
Search
® EPSGID Mame Find
K Apply Cancel
=y
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8.6 Viewing Data and Labelling

Double Click on layer, or right click properties to enter the Layer Properties dialog Box.
A full explanation of this Dialog Box is found in the Manual.

To explore the possibilities of the Layer Properties, the following example will display
the SEWER _LINES with the line with varying depending on the pipe size
(PIPE_HEIGHT), will display the pipe size as text when zoomed in.
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Data can also be viewed (and edited) in the attribute table (data can be cut and pasted
to excel or similar for analysis).

Q Attribute table 03 po )
EEEIEEIE
id REFERENCE ASSET_ID US_WODE_ID TYPE | US_IMYERT | US_DEPTH D5_WODE_ID DS_INVERT | DS_DEPTH | SHAPE | HEIGHT | WIDTH | LENGTH MATERIAL A
1 TA2;00vTa SEW-TA4 | 00VT FouL a 0T a 0|CIRC 260 250 328 180P 14000
2 389 MER.a SEW-380 |DMER FouL 1) 0ER o 0|CIRC 400 400 87.2 1S0P 190001
3 2337 METDSAE SEWV-2352 |D1ETOSA FouL 1) 0 ETOS o 0| CIRC 200 200 41 150F 190001
4 872 MET1.a SEW-675 |0D1ETI1 FouL a 0ETI a 0|CIRC 200 200 57.5 1S0P 140001
5 871 01FM03.a SEW-874 | 01FMO3 FouL 1) 0 FMO3 o 0| CIRC 200 200 45,1 1S0P 190001
] 904 01FND3a SEW-311 01FM03 FouL a 0 FHO3 a 0|CIRC 200 200 88.6 150P 160001
7 898 01FNDT.a SEW-8086 |01FNOT FouL a 0 FHOT a 0|CIRC 200 200 12.8 1S50P 140001
8 929 D1FMDBa SEWVAI3T | D1FNDB FouL 1) 0 FHO8 o 0| CIRC 200 200 1Me.s/IsoP 190001
9 17 01FN10.a SEW-024  |D1FN1D FouL a 0 FN10 a 0|CIRC 200 2000 1107 150P 160001
10 935 01FN1I1 8 SEW-243 | D1FNT FouL 1) 0 FNT o 0| CIRC 200 2000 1Mo7IsopP 190001
11 892 D1FN2Ba SEWV-B96  |D1FNZB FouL 1) 0 FM02 o 0|CIRC 200 200 82.8 IS0FP 190001
1z 1006 01GJ03 .3 SEW-1014 |01GJ03 FouL a 0/ GJo3 a 0|CIRC 200 200 34.5 150P 140001
13 106 MGN2a SEW-1024 |01G13 FouL 1) 0G13 o 0| CIRC 200 2000 Ma.z2/1s0P 190001
14 1628 01GYa SEW-1642 |01GY FouL a oGy a 0|CIRC 500 500 18.6 ASB 160001
15 1539 MMHC & SEW-1552 |0THC FouL 1) 0HC o 0|CIRC 400 400 1.2 ASB 190001
16 1020 MHCM A SEWVA1028 | 0THCOT FouL 1) 0 01HS o 0| CIRC 200 200 98.7 IS0P 190001
17 1541 01HD & SEW-1554 |01HD FouL a 0/HD a 0|CIRC 400 400 35.4 ASB 140001
18 1980 0M1HS.a SEW-1905 |01HS FouL 1) 0HS o 0| CIRC 500 500 7.1 ASB 190001
13 1132 01HU & SEWS1141 | 01HU FouL o o/HU o 0|CIRC 200 200 936 ISOF 180001
20 358 010B.a SEW-358 (0108 FouL a 0B a 0|CIRC 400 400 86.6 1SOP 140001
21 962 0MQFa SEWAIT0 |01GF FouL 1) 0 aF o 0| CIRC 200 200 1048 1S0FP 190001
2z 460 010G.a SEW-068 (010G FouL a 0 oG a 0|CIRC 200 200 727 180P 160001
23 958 01QH.a SEW-966 |01QH FouL 1) oaH o 0| CIRC 200 200 1004 S0P 190001
24 942 D@la SEWVA950  |01Gd FouL 1) 0Gd ] 0|CIRC 200 200 68.5 1S0P 190005
< \ (1]
earch for i REFERENCE - Search select - Advanced.. .
Help Close
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8.7 Editing and Saving Data

It is only possible to edit one layer at a time

um G5 - 1,9, 2-Koeo AANEA St [ 1 Select Layer
e owman Leewr eclms Muces Tomls Hlp
= P o Mg 2. = oy
2 Hdd - RREE PP R ® O ¥ E |2 Select Toggle Editing
Ao DR K SN B0 ool WS R
. il 3 Add or Move Objects
g 7 9 .
T m i SQWER POINT .. 4 | 4 Select Identify
S el PEWER LINEW ... 3 5 Features
- A7E 0
.1'-‘E.II.IZ| ‘Ji:ZE.EZIZI
s rnom _. | Select Feature
1 },;E.E'.Ezj..fg'ﬁj.. (sewer/manhole)
ANt | | Y — o
AT R P 5 Edit Attribute Data
[HTEN L 3 - I e
PATITPIIREET] | s vreis 2 Toggle Editing to
Fastir= |'-"I H ) i SAVE
[TY (I ST TR T LE=ELD [d ) I
R0 _WOE bkl LN
LOTATCN =t LGN
4B = (1] FEESHNM™ SR —a
APE fual) PO -
2l
[ w0 cow
I .

To Save any changes, you must toggle the editing OFF — do this regularly to avoid
losing any changes.
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9 Appendix D - Using the hand-held GPS

The authority GPS devices can be used to obtain coordinates for assets which will
allow the assets to be reliably located in the GIS or AutoCAD. The device is shown in
the image below:

o 9 YAV R This is the on/off
okt Y button

LAY
-

- . -
L

The “page” button
moves between
the pages of the
GPS. The most
useful page for
surveying is the
one show here

Altitude is shown
here. This is not
very accurate

XandyY
coordinate
accuracy is show
here.

This is the X
coordinate

This is the Y
coordinate

These are the
grid units (UTM).
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To change the

grid units you
need to press the
menu button
here.

The page menu
pops up, but you
need to press the
menu button
again to get to the
main menu
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The main menu is
a list of options.
Use the round
button in the
middle here to
select different
items.

Scroll down to
“Setu p”
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You will come to
this page. Here,
use the round

centre button to

. move to the
mos < PAG fourth tab called
E : “Location”.

You can’t see
Location on the
screen so you
need to keep
going to the right

Then select the
third tab called
“Location” and
press the enter
button
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ouT

GPS /2

This is the
“Location” tab.

When you get
here, scroll down
to the first box
“Location Format”

When you have
selected this box,
press the “Enter”
button
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A list of options
will pop up.
Choose the Units
you want.
AAWSA
AutoCAD maps
appear to be in
UTM UPS units.

When you have
selected it, press
enter.

Then use the
“Quit” button to
go back to the
main pages.
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To find a location using its X and Y coordinates you need to edit a “waypoint” and then
“goto” that waypoint. To do this do the following steps:

Press the “goto”
button.

The select the
option “waypoint”.

Press enter

Partners for Water and Sanitation Page 53
January 2010



Partners for Water and Sanitation

GIS and Asset Inventory Project, AAWSA, Ethiopia
Matt Rose, Alex Nash (Atkins Ltd)
January 2010

The top box in
this screen allows
you to search for
a waypoint. You
Can enter any
numbers or
letters and a list
of stored
waypoints will
appear below

Select any
waypoint — it
doesn’t matter
what one.

Press enter
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Then press the
page button until
you get to the
“active goto”

page.

Here, select the
active waypoint
and press enter.
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Then press the
page button until
you get to the
“active goto”

page.

Here, select the
active waypoint
and press enter.

We need to edit
this waypoint to
put in the
coordinates that
we want to go to
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After you press
the “enter” button
on the waypoint,
you can edit it.

Use the round
button to scroll
down to the
“location” box,
which is here.

Press.enter when
you are on this
box, and then
use the round
button to select
each number and
change it to the X
and Y coordinate
that you are
trying to find.
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Editing the
waypoint looks
like this.

Use the round
button in the
middle to change
the numbers to
the ones you
want.

When you are
done, press
“enter” to get out
of the editing
mode.

Finally, press the
page button until
you come to the
compass page
which should now
guide you to your
“active goto”
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Navigating to
your “active goto”
can be done
using the page
show.

Remember:
The compass
only works
when you are
moving

MEN,

ENT ER
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10 Appendix E - Feedback

Respsonse Score (1-6)
Regarding relevance of course content 5.5
What | learnt in this course will help me improve my 12
performance? 55
Material and issues were current and worthwhile 12 5.16
The course was relevant to my needs 12 5.83
Regarding the quality of course design 5.291667
The structure and institutional modes of the course 12
encouraged learning 5.66
The course objectives were fully addressed 12 5.16
The course actively and effectively engaged me through- 12
out 5.58
The duration of the course was just right 12 4.5
Overall this was a high quality course 12 5.41
Relative to other training that | have attended | would rank 12
this course as one of the best 5.41
Regarding the quality of the instructors 5.8125
The instructors encouraged and responded will to 12
questions 5.91
The instructors have knowledge in the course content 12 5.66
The instructors treated participants with respect 12 5.91
The instructors were well prepared and organised 12 5.75
The pace of instruction was just right 12 5.75
Comments

Please comment on any of the statements in the previous sections, particularly those
you disagree with.( e.g. if the duration of the course was right, was it too short or too
long?)

e The course content is large but the time given was short and also the training
room is not comfortable
The duration of the course is very short and we didn’t get time to related theory
with practice
We need a continuous training on the subject
Just a right time
It is too short

Where there any aspects of the course that you think should be improved?

e Keep its continuity

e We need to improve our knowledge in sewer modelling and GIS data
processing and how to use GPS a data entry in the system

e The application GIS is the most important for our work in our organization, so it
should be given due attention a lot time to deal with it

e For some times in the training days there was a delay and didn’t start our
training course on as per the schedule. Be punctual.

o | expect your next trainings would be on software like SewerCad

Which parts of the course did you find useful?

Partners for Water and Sanitation Page 60
January 2010




Partners for Water and Sanitation

GIS and Asset Inventory Project, AAWSA, Ethiopia
Matt Rose, Alex Nash (Atkins Ltd)
January 2010

o All parts of the course were useful. But the best one is the method of solving the
maintenance of the broken pipe

o The database and GIS relationship was useful

Downloading geographical maps form Google maps to get recent maps of the

city

How to put assets data the we found from CAD into GIS

How to transfer shape files

How to manage our data

Principle of database

General comments
¢ We need more capacity building efforts and keep on giving such kind of
trainings
e The course was very essential and it was given at the right time
e The course was dealing mostly on sewer and sanitation. It would be best it it
includes water aspects.
o We would like to thank partners for water and sanitation

Appendix F: List of Participants for Assets Database and Management Training

Shorit Zewde
Selamawit Teshale
Taressa Workneh
Alemayehu Tadesse
Ephrem Gebremeskel
Habtom Gidey

Daniel Assefa
Habtamu Duguma
Zelalem Ketema

10. Nigussu Gebreegziabher
I 1. Rekik Tsegaye

12. Yemisirach Bishaw
13. Henok Girma

14. Eneyew Tamiru

I15. Biruktawit Kassahun
16. Henok Melka

OePNGNAWN=
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