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Appendix 1
An Introduction to the Electronic Water Quality Management System
(eWQMS)

NOTE: The reader should not be constrained by the current configuration or functionality of the
eWQMS. The current eWQMS framework could be easily modified and adapted to meet the
requirements of the Adopt-A-River Programme. The eWQMS is therefore used as an example to
highlight what can be achieved.

1. Background

WSAs have responsibilities including protection and management of water resources, operation
and maintenance of infrastructure, monitoring and management of drinking water quality,
reporting to DWAF with regards to the aforementioned, etc. In order to ensure an effective and
sustainable water service, the above mentioned aspects must be addressed by WSAs.
However, a number of recent surveys have indicated that many WSAs in the South Africa are
not effectively monitoring and managing the quality of drinking water. Accordingly, DWAF and
other water sector partners (e.g. IMESA, SALGA, WRC) have undertaken various initiatives to
assist WSAs with operation and management of water services. In particular, DWAF, together
with IMESA have rolled out the eWQMS to all 169 WSAs in South Africa. The eWQMS allows
WSAs to interpret water quality data and highlights issues of concern requiring intervention. Data
loaded by WSAs onto the eWQMS are transferred to the National Information System (NIS).
Recent developments to the eWQMS have further enhanced functionality including the ability of
WSAs to conduct self assessments of DWQM, infrastructure, etc.

2. IMESA Lead Iterative Enhancement Process

IMESA’s specific roll is as an impartial honest broker ensuring that the eWQMS solution is
appropriate and supportive of Municipal Engineering requirements. This is achieved by IMESA
participating in both initial municipal interaction forums, and subsequently by IMESA led iterative
feedback sessions with municipal users. At these sessions, recent new developments are
presented to WSAs, ideas are brainstormed with WSAs, and WSAs are given the opportunity to
provide feedback regarding:

e Useful features/functions of the eWQMS
e Features/functions that could be improved/amended
e Future desirable features/functions

WSAs are also asked to rank new and/or desirable features/functions from High to Low.
The above process helps to determine the actual on-the-ground needs at WSAs. Feedback
obtained from these sessions is collated and desirable features/functions categorised and

ranked. Subsequently, incremental improvements and enhancements are introduced to the tool.
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3. Brief Overview of the eWQMS System

The eWQMS tool is a well proven comprehensive Water Quality Management tool, which has an
established track record of being successfully used by WSA'’s, Regional and National DWAF
offices, and the public. eWQMS has been set up to assist WSAs to meet the National Drinking
Water Quality Management Framework requirements, and is a full management system. In
particular, the eWQMS able to guide:

e Regulatory compliance by WSAs

e The timeous supportive intervention in water quality failures (chronic and acute)
e |Infrastructure improvement

e Capacity development of municipal staff

The eWQMS is an internet accessible database system (accessible at www.wgms.co.za)
utilising open source components (mySQL, XML, etc), and has been found following detailed
assessment by DWAF’s IT support team to be fully compatible with and compliant to DWAF
Water Services National Information System and DWAF Regulatory System requirements.

Importantly, the eWQMS has been developed in a “bottom up” approach with WSAs, IMESA,
DWAF and the Water Research Commission. Data can be loaded by WSAs onto eWQMS via
the internet, spreadsheet or specific import scripts. Furthermore, the eWQMS can provide useful
automated regulatory compliance reporting to all WSAs and sector partners. The eWQMS also
provides easy access to useful water quality tools and information. Presently, the eWQMS
consists of the following main components:

e Login/Logout
e Water Quality
e |Infrastructure
e Risk Toolbox
e Administration
e Information

Considering the above, the following main features are described (NOTE: A full demonstration
will be gladly provided on request):

= System Access
The system is usually accessible via the internet for full use (including via DBSA’s LGNET),
providing considerable costs and operational efficiency benefits over local application based
systems. Nevertheless, the system can run as an independent local application if required.
Information and reference material can be accessed without the need to login (This is
especially useful to members of the public (e.g. teachers, students, etc) and saves municipal
officials time).
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e health ofthe emvironment, and the associated human and natural communities, is significantly influenced by water quality. To ensure a safe and acceptable water
9 The health of th i, and th ited hi d natural il ificantly infl d by wat lity. T ife and abl It Login
3 = qguick info * systern (including for example, groundwater, surface water, rivers, irrigation water, drinking-uwater, and wastewater), an effective systern for the proactive maonitoring and
& waterinfo and orientation @ management of water-guality is required. Usemame:
. .
Q' * reference * TheVater Quality Management System (WQMS) can be used by Water Service Authorities (local . , i to guide the tracking,
= reference material reviewing and improving of water quality. In particular, the system can be used for: Passwaord
-
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d « |dentification of areas requiring urgent attention thus allowing effective and eficient allocation of resources Login
* Quarterly summary review (frend analysis, effectiveness of remedial actions, etc)
+ Reporting to stakeholders Change password
Water quality and other water service information is captured by authorized personnel and stored onto the central database. Water guality and other information can Password reminder

then be easily retrieved frorm the database via the internetto generate reports, tables and graphs for management review and decision making processes.

WOMS is currently being rolled-out across South Africa by the Department of Water Affairs and Forestry (DWAF) and is supported by the Institute of Municipal
Engineering of Southern Africa (MESA) and the Water Institute of Southern Africa (WISA)

The following information can be accessed without 2 [ogin:

* Drinking YWater General Information
Apstraction, Treatment, Storage, Reticulation and Point of Use, ¥Water Quality Monitoring and Management Programmes, Laboratories, water related sites and
news, ete.

* Reference Material
Mational Water Act, Water Services Act, Compulsory National Standards, Mational DW@M Framework, articles of interest, etc

~I-=igure A1: eWQMS access via the internet
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2 5
g The Water Quality Managerent Systern MWWOMS) can be used by Water Service Authorities (local government), provincialnational government, ete
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Fasswaord remin
Water guality and other water service information is captured by authorized personnel and stored onto the central database. Water quality and
other infarmation can then be easily refrieved from the database via the internet to generate reports, tables and graphs for management review
and decision making processes

The system enahles one to gain an improved understanding of the subject, and allows access to water quality data obtained from sample
collection and analyses. The systern therefore provides one with the key to successful water service monitoring and management through the
corect identification of risks and the setting up of procedures to eliminate ar control those risks

YWQMS is currently being evaluated by the Department ofWater Affairs and Forestry (DWAF) and is supported by the Institute of Municipal
Engineering of Southern Africa (IMESA)

Figure A2: eWQMS access via DBSA’'s LGNET

= System Compatibility
The system can be set up to run off existing water quality management systems, such as
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LIMS systems. A number of “import scripts/patches” already exist, and where necessary
additional will be written for data import. E.g. of import scripts/patches includes

Johannesburg Water and eThekweni

Login/logout
A user is provided with username and password. A particular user will be provided with a
WSA, District, Provincial or National view. Furthermore, limited detail “public” views of DWQ
can be set up if required. E.g. of Provincial view includes Free State; public view includes
Stellenbosch.

3 Water Quality Management System - Mozilla Firefox K
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* hlonthly review of legislative compliance

M dentification of aress requiring urgent attention thus allowing effectve and effcient allocation of resources =
© Quarterly surimary review trend analysis, efectiveness of remedial actions, etcy
* Reporting o stakeholdsrs Change password
Wiater guality and other water service information is captured by autharized personnel and stored onto the central database. Water quality and other infarmation can Password reminder

then be easily retieved from the database via the internet to generate reports, tables and graphs for management review and decision making processes

WIONS i currently bieing ralle-out 3cross South Africa by the Department of Water Afairs and Foresty (DWAF) and is supporer by the Institute of Municipal
Engineering of Sauthern Atrica (IMESA) and the Water Institute of Southern Africa (¥154).

The fallawing information can be accessed without a login:

¢ Drinking Water General Infarmatian
Abstraction, Treatment, Starage, Reticulation and Point of Lise, Water QUality Monitoring ant Management Programmes, Labaratories, water related ites and
ness, et

¢ Reference Material
National Water Act, Water Senites Act, Compulsory National Standards, Mational DWOM Framenork, aieles of interest, ete

Figure A3: eWQMS login (Delmas Municipality, Mpumalanga)

J Drakenstein Municipality Water Quality Management System - Mozilla Firefox
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= reference
R Drakenstein hMunicipality carry out a drinking-water guality managment programme within its municipal boundaries. This process helps to identify issues of concern that require attention and
highlights improvernents mads in service delivery. This aids in dacision-making 10 progressively ensure improvement in serice delivery to the various of D
BRI H 4
about wgms + This website has heen 1o enable Drakenstein 1o load and analyse drinking-water quality data on an on-going hasis, This DWAF supported pilot initiative is endorsed by
IMESA.
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Water quality related wehsile access presently consists of the following sections,

+ Management Dashboard - This section provides an immediats view of sites satisking/failing drinking-vwatar quality reguirements

+ Overview - This section provides an overview of drinking-water quality for Drakenstein Municipality versus the applicable legislation

* Analysis - This gection includes specific management orientated tables and graphs that assistin the assessment of problem areas and guide required remedial measures
+ Dala Enlry - This section allows new water quality data to be added to the Water Quality Management System.

To gain an understanding of the drinking-water guality in the areas falling within Drakenstein Municipality, please follow the above links.

In addition to the above, the website contains the following components:

Infrastructure - This section provides information on the infrastructure and water quality monitoring programmes that are in place

Risk Profile - This section provides results of any performance and risk nducted for water treatment systems and associated infrastructure.

Drinking Waler Quality Information - This section provides general information related to drinking-water.
Administration - This section provides advanced configuration options allowing administrators to setup and customise the client site.

Figure A4': WSA homepage (Drakenstein Municipality, Western Cape)
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= Water Quality Management
A key functional requirement is easy water quality data loading and interpretation. The
system can interpret data against a range of standards, but defaults to SANS 241. The

system is capable of interpreting wastewater and river water quality data. Current
functionality includes:

o Management Dashboard [summarised monthly view of legislative compliance &
identification of areas requiring urgent attention; easy colour coding to show compliance
(green), failure of SANS 241 class 1 (yellow), and failure of SANS 241 Class 2 (red)].

3 Buffalo City Municipality Water Quality Management System - Mozilla Firefox

Fle Edt Yew Hstory Bookmarks Tools  Help

€ 5 @O 0 : ED s

[} Customize Links (] Free Hatmail [ Windows Marketplace || Windows Media [ Windows

Drinking Water

< dashboard : Drinking Water Management Dashboard
& management dashboard © gyffalo City Municipality
= overview -
compliance overview . Area Categorisation for July 2007
= reports :
offcial monthlyrepots | JW12007 -un 2007 = Way 2007 - Apr 2007 Mar 2007 : Fel 2007 = Jan 2007 : Dec 2006 - Nav 2008 061 2005 = Sap 2008 Aug 2008

Anjenb iz

= analysis . 16 garmple paints or 41% of manitored sample poirts (detalls)
advanced data analysis

Needs Attention (Yellow): @ sample points or 23% of monitored sample points (details),

* data entry
add new samnle analvs\s
data

> import data
import sarmple paints

1 sample points or 2.56% of monitored sample points (details)

13 sample points or 33% of monitored sample points (detzls)

39 sample points monitored

Area categorisation over 12 months

Area categorisation for July 2007

. B Acoeptable
B Acocptibled1% [ Neods Anention
O Needs Attention 23% F [ Failure Assthetic/Operational Max. Limits
B Failure Aeshetic Opsrational Mas. Limits 2.56%
4

W Failure Health Max, Limits
I Fuilure Heakh Max, Limits 33%

Sep06 Octli6 Nov 06 Doc 06 Jan07 Feh 07 Mar 07 Apr07 May 07 Jun 07 Jul 0T Aug 07

Sample points are categorised as follows:
Green: All parameters manitored satisfy the Tollowing limits:

* SANS 241-2005 Table 1 colurnn 4 (microhiological safety requirements — 4% of samples max.) and/or
* SANS 241-2005 Table 2 colurnn 3 (Class | - recommended operational limith

& CARID 28 WANE Trhln 3 (marnfinmal wntne mslibs = nd e

Figure A5: eWOMS Management Dashboard (Buffalo City, Eastern Cape)

Jul 2007 ;2 Jun 2007 @ May 2007 2 Apr 2007 = Mar 2007 :: Feb 2007 @ Jan 2007 :: Dec 2006 :: Mov 2006 :: Oct 2006 3 Sep 2006 3 Aug 2006

22 sample points ar 57% of monitored sample points (details).

Needs Attention (Yellow): 3 =ample points or 7% of monitared sample points {(details)

1 sample points or 2.63% of monitored sample points (defails).

12 sample points or 31% of monitored sample points (details)

38 sample points monitored

3 http:/iwww.wagms.co.za - Buffalo City Municipality Water Quali.

Sample Details
Beacon Bay Reservoir

Area categorisation for June 2007 I
B Acceptable 57%

Neads Attention % .
I et Aiaon E.coli (health)
@ Failure Aesthetic/Operational Max. Limits 2.63%
W Fuilure Health Max, Limits 31% Sample Date:  2007i06/27
Walue 4
Unit count per 100 mL

Comments and & ot applicable

Sep08 0e Do Hom 05 ee ] pCateITYDE: O Issue addressed and resolved
Details O 1ssue addressed but not resolved
O Issue not addressed and remains unresolved
Area Sample Point Determinant |Date Failure Occurred Bact repeat sample collected. No failure
Beacon Bay Beacon Bay Resenoir E.coli (healtt 2007106127 recorasd.
Berlin Berlin Elevated Tank E.cali (health) 2007106/ 2
Cambridge East Cambridge Reservoir E.cali (health) 2007/08/27
East London Wiembley Reservair E.cali (health) 2007i06/06
Kayser's Beach Kayser's Heach Reservoir E.cali (health) 2007/06/18
Kayser's Beach Kayser's Heach Reservair E.cali (health) 20070811
Kidd's Beach Kidd's Beach Reservair E.cali (health) 2007i06/04
King William's Town KWT Beaconhill Reservoir E.cali (health) 2007/06/26
King Williarm's Town KWT Beaconhill Reservair E.cali (health) 2007i06/05 Done

Flgure A6: Detail of “Red” failure and actions taken to address issue of concern (Buffalo
City, Eastern Cape)
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o Overview (map-based interface with “period based” compliance summary of
bacteriological, physical and chemical DWQ).

Drinking Water Overview
Madibeng Municipality

‘Water Quality Summary
Links to Useful Tables and Graphs

Brits

Cosmos East
Damonsyille
Elandsrand
Hartbeespoart
Jeticho
Letlhahile
tadidi
Weerhof
Wmakau
Mathotlung
Sonap

LI I R

Drinking Water Quality Summary
Microbiological Safety :: Microhiological Operational ;. Physical . Chemical

Configure Parameters Faecal Coliforms (health) E.cali (health)

Area SampleCount|Campliance %|SampleCount| Compliance %
South Africa 11920 98 (view) 24070 96 (view)
North West 1295 99 (view) 1139 99 (view)
Bojanata Platimum District Muricipality 114 100 {view) G642 99 (view)
Iadibeng Municipality 161 100 {view)
Brits 18 100 (view)
Cosmos East 15 100 {view)
Darnonsville 18 100 (view)
Elandsrand 15 100 {view)
Hartbheespoort 17 100 {view)
lericho 17 100 (view)
Letlhabile 12 100 (view)
Madidi 11 100 (view)
Meerhof 13 100 (view)
mimakau 14 100 {view)
Sonop 13 100 (view)

Data Period 2006/09/01 to 2007/08/30

Quality of Water System |[Microbiological requirement (Chemical requirement
Column 5 of Table 1 Class| Classll
== 99% ==95% | ==87%
== 98% ==90% | ==95%
== U7 % == 835% == 40%
=97% =85% =90%

Figure A7: eWQMS Overview (microbiological safety) (Local Municipality of Madibeng,
North West)
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Configure Parameters Aluminium thealth) Iran {aesthetic/operational)

Area SampleCount|Compliance % Median{mail as Al [SampleCount| Compliance %|Median{mail as Fe)
South Africa 1917 87 (view) 5351 85 (view)
Western Cape 482 76 (view) 1142 68 (view)
Knysna Municipality 67 34 (view) 3 67 47 (view)
Buffalo Bay 18 0 (view) 18 93 (view)
Karatara 13 100 (view) 13 69 (view)
Knyshna (Towmn) 12 a0 fview) 12 41 (view) 0.30
Rheenendal 12 12 0 (view) 0.40
Sedgefield 14 jew, 0.36 14 26 (view) 0.25

Diata Period 2008/05/02 to 2007404730

MHotes:

+ The median value displaved is the median of all samples collected in the paricular area. The medianvalue is compared to SAMS 244 an
+ The percentage compliance displaved is the percentage of all samples collected in the area falling within SANMS: Phisical, Organoleptic, ©
+ Bazed on samples taken during the last 12 moaonths.

Applicable Standards

SARS: Physical, Organoleptic, Chemical: Class |
SAMNS: Physical, Organoleptic, Chemical Class |l
Failure Phys-Organo-Chem: Class | idesthiOperat)
SAME: Failure Phys-Organo-Chem: Class |l {Health)

SANS 241-2005 Table C.2: Compliance frequency targets in respect of microbiological and chemical requirements that have health implicati

Cuality of Water System Microbiological requirement [Chemical requirement
Column 5 of Table 1 Classl Class i
== 0% == 05% == 87%
== G8% == 50% == 95%
Fair == 497% == 5% == 90%
= 47% = 85% = G90%

Figure A8: eWQMS Overview (chemical) (Knysna Municipality, Western Cape)

o Quick Analysis (quick links to regularly used operational efficiency and legislative
compliance tables/graphs and trend analysis)

L] FreeHotmal || windaws Markstplace [ | windows Media [ ] windows

Sandton  Alex 733 [
soweto 606/ ]
Data Period 2006/08/01 to 2007/08/30

| Notes

+ The median value displayed is the median of all samples collected in the particular area. The median value is compared to SANS 247 and coloy
* The mpliance displayed is the ofall samples collected in the area falling within SANS: Microbioiogical Safely: Colunr,
+ Hased on samples taken during the last 12 months.

| Applicable Standards

[SANS: Microbiological Safety. Column 3
SANS: Microbiological Safety: Column 4
SANS: Micrabinlogical Safety: Column 5
[SANS: Failure Microbiological Safety: Column 5

and chemical that have health implications

SANS 241-2005 Table C.2: Compliance frequency targets in respect of microbi

* |ouality of water : i i ical redquil Chemical requi

: Column 5 of Table 1 Class| Class 1l
== G53% == Q5% == 97%
== 8% == 00% == 85%
== 87% == B5% == 80%
=97% = 85% =90%

Configure Parameters for Summary

. Useful Tables and Graphs

] * E.coli- Percentage Failure
+ Free Chlorine Residual - Median per Area
* pH- Median perArea

& Tatal Coliform - Percentage Failure %
® Turbidity- Median per Area

Figure A9: Example of quick analysis links at the bottom of the Overview

o Detailed Analysis (dynamic Tables and Graphs with full flexibility)

An Introduction to the eWQMS A7
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Drinking Water Analysis
Report Selection

Peoint Analysis Table

single determinant | determinant set
The point analysis table provides a detailed water guality analysis for a selected sampling pointws. the applicable water quality standards.

Point Analysis Graph

single determinant
The point analysis graph provides a graphical water quality analysis for a selected sampling point vs. the applicahle water quality standards.

Median Value Graph

single determinant
The median value graph shows the median value of a paricular determinantin an area ws. the applicable water guality standards.

Compliance Table
single determinant | multiple determinants

The compliance table analyses the percentage compliance in an area vs. the applicable water quality standards.

Failure Table

single determinant
The failure table highlights failures in an area vs. the applicable water quality standards.

Failure Graph

single determinant
The failure graph shows the percentage failure of a paricular determinant in an area vs. the applicable water quality standards.

Combined Compliance/Failure Graph

single determinant
The combined Comliancel/Failure graphs show the percentages of particular determinant in an area vs. the applicable water guality standards.

Raw Analysis Data

analysis values as caw

Download analysis values in CEY format.
Raw Sample Point Data

Figure A10: eWQMS Analysis (tables and graphs)

Dynamic Drinking Water Reports

Water Quality Compliance Table

E.coli {health) (count per 100 mL) for Central

June 2006 July 2008 August 2008

Area Samples Complied % Compliance Samples Complied % Compliance Samples Complied % Compliance
Central 22/ 22 100%: 22722 T00% 23/ 23 100%:
Berea Marth 2132 100% 272 100% 212 100%
Berea South 212 100% 272 100% 212 100%
Bluff 212 100% 272 100% 212 100%
Chatswarth 212 100% 202 100% 212 100%
Durban Centre 22 100% 22 100% 202 100%
Durban Morth 212 100% 171 100% 212 100%
merebank 2132 100% 171 100% 212 100%
Mew Germany 2132 100% 272 100% 212 100%
Phoenix 111 100% 272 100% 212 100%
Pinetawn 212 100% 272 100% 212 100%
Umhila 212 100% 33 100% 212 100%

Umhlanga 11 100% 101 100% 1i1 100%

water & forestry
————— @ wisa

Ay ared Forosiy
R!PI.IIIEDF BOUTH AFRICA

Notes

Figure A11: Compliance table example (Ethekwini Municipality, KwaZulu-Natal)
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Polokwane Water Treatment Plant Final

Point Analysis
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Figure A12: Point analysis graph example (Polokwane Municipality, Limpopo)

% Failure for Faecal Coliforms

for Tokologo LM
from 2005/10/1 to 2005/12/31

<Tokologo LM= :|3.i'
Boshaof |0.0
Dealesville |0.0

Hertzogville |11.1

0 20 40 60 80 100
Percentage Failure

&CSIR @

Figure A13: Percentage failure graph example (Tokologo Municipality, Free State)
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Compliance Graph
stellenbosch Municipality

% Compliance for Aluminium (health)

for Stellenbosch Municipality
from 2006-07-01 to 2007-07-01

July 2006
August 2006
September 2006
November 2006

50.0

December 2006
January 2007
February 2007
March 2007
April 2007

May 2007

June 2007

40 60
Percentage Compliance

[
Samples
EMANTI 0000
el b e P g SANAS accredited testing laboratory

Figure A14: Area monthly compliance graph (Stellenbosch Municipality, Western Cape)

o Reports (archive of water quality management reports in Adobe Acrobat format).

3 Free State Water Quality Management System - Mozilla Firefox
Edit Bookmarks

Eile: Wiew  History Tools

é & :“> % @ \,_’/ @ ||:‘| hiktp: v, wgms  co.zafreportsfofficial?st=1&mi=1

[} Customize Links [ | Free Hotmail [ | windows Marketplace | | Windows Medis [ | Windows

Help

Official Drinking Water Reports

The following section is an archive of water quality ranagerment reports. Al reparts are in PDF format, ifyou do not have Adobe Ac

= dashboard :
management dashboard

compliance overiew Published in 2007

* reports
official monthly reponts

= analysis
advanced data analvsis

D -
D -
DI -
DY -
DI -
D -

LN Y

Summary Repart-
Summary Report -
Summary Repart -
Summary Repaort -
Summary Repaott-
Summary Repart-
FS Drinking YWater Quality Summary Report -

July 2007
June 2007
ey 2007
April 2007
March 2007
February 2007

Published in 2006

+ FB Drinking Water Guality Sumrmary Report -
+ F3 Drinking-Yvater Quality Summary Report -
+ F5 Drinking-Water Quality Sumrary Report -
* F5 Drinking-Water Quality Summary Report -
* F5 Drinking-vwater Quality Summary Report -
+ F2 Drinking-Yvater Quality Summary Report -
+ F5 Drinking-Water Quality Surrary Report -
* F5 Drinking-Water Quality Summary Report -
* F5 Drinking-Water Quality Summary Report -
* F5 Drinking-vwater Quality Summary Report -
+ F2 Drinking-Yvater Quality Summary Report -
+ F5 Drinking-Water Quality Surrary Report -

Published in 2005

* FS Drinking-Yvater Quality Summary Repor -

Figure A15: eWQMS reports (Free State)
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o Data Entry - mostly via internet and/or Excel, but patches exist and can be developed for

to link to existing systems such as LIMS / UNIX / etc for specific clients)
i lity Water lanag m - Mozilla Firefox

File Edit Wiew Go EBookmarks Tools Help

Qg = [_:/\) - Ig |:J @ |\_| htkp: e wgms.co, 2a/adming

| | Customize Links | | FreeHotmail | | Windows Marketplace | | ‘Windows Media | | Windows

= import data . Date Analysed ) i
impart sample points ¢ (optionaly I_ I_

Lah Number I
{optianaly

Type (optional) | Not appiicable b

Comments (optiohal) [poor disinfection efficiency. Issue has been
addressed. Re-sampling indicated that water is
safe to drink. Issue has heen resolwved. Hr
Manager (date)

Determinant Walue Unit Reason for na value

Aluminium (health) IU 15 maiL as Al Mone s
E.coli (healtt) count per 100 mL Mone v

|1 1}

I msim Analysis not camed out e

I marl as F- Analysiz nat carmed out v
Free Chiorine Residual I— l—
{aperational) b o Hore) b

IEI 15

ID

Electrical Conductivity
(aesthetic)

Fluaride (health)

Iran (aestheticioperationaly

moiL as Fa [Woe &
Mitrates and Mitrites (health) mail as M anne—v
pH {aestheticioperational) I?E— pH units anne—v
Total Goliforms (operationaly |25 count per 100 mL [Hore &

Turbidity
taestheticloperationalindirect |45 HTU Hone »
health)

PE] Ele Edt Yew Inset Format ook Data  Window Help Type & question for help =

NEHRSSRIFEEER- S92 305 E?CW”E'NEW RN 2 W s RERMC RS
ks o) @y i) s o |9 By ) ¥ Rephs wich changes.. End Rev\ewm!
AT7 & # Sarple ID
A B [ C [ D E F
1 |Sampling Organisation Umzinyathi District Hunicipality Testing Laboratery
Tnddress Address
El
1
"5 |Telephone Telephone
B |Fax Fax
7 |E-mail E-mail
B |contact Person Contact Person
10 |organisation Twzinyathi District Municipality Reasons for Lack of Sample Results
11 |sampler Umzinyachi District Hunicipality H/a Not applicable
12 |Report Date 2007/07/02 a Naintenance/repair:
13 |pate Samples Received 2007/07/02 b Not sampled
14 |pate Analysis Campleted 2007/07/02

Amunicipality Endumeni Municipalit Msinga Municipalit:
WUTW Fina.

{ZUNEN-O

2007/07/02 2007/07/02

2007/07/02 2007/07/02

b 43 135 B il
b 53 54 B 16
b [ [ b C
b a5 57 b 22
b i} i} B 0
b 0.38 1.5 b 2
b 002 003 b 002
b 042 0.32 ) 012
b 130 138 b 40
b 34 Il b 30
b 165 205 ) 70
b i i} b 0
m h) i b 8.3 17 b 13
w at Ja - Fh

ire A1: eQMS data entry via spreadsheet (submitted via e-mail) (Umzinyathi
Municipality, KwaZulu-Natal)
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admir ion inforrmation
< = dashboard © Import Sample Points from CSV file
= management dashboard
1 N OvERiEw This page enables you to upload a batch of sample paoints from a S5V file. Select the appropriate laboratory for
Y
il campliance overview
fa :_ n . Laboratory I Ethekwini Laboratary w
oW reports ]
E official monthly reports @ File | [(Browse..1]
* analysis
advanced data analysis
= data entry : — p——
Zdtd new sample analysis : File Upload E|E]
ata 1
= import data Look in: |@ eThekwini v| Q L’ = -

impart sample points

2| e Thekwini Sampled Areas 27-05-2005. s
@ eThekwini DOME. jpg

Recent [ Metro Fack. BMP
@\ogo_dbn‘jpg
- @aThekwin\ Zones and samples - PAS 14-06-2005, xls
@ @eThekwin\ eWQMS Expansion 11-08-2006,doc
Deskton eThekwini eWGMS Expansion - Preliminary Costing 11-08-2006.xls

@Ethekwini Emanti_all.csv
@Ethekwini Emanti_all_samplingpt.csv
Bl Ethekwini Emanti_all_test.csv

My Docaments B Ethekwini_0ct2006,csv

=)

Figure A18: eWQMS data loading via import script/patch (Ethekwini Municipality, KwaZulu-
Natal)

o Automation (auto-notification by e-mail of failures, generation of auto-reports and
summary reports for feedback to the full range of participating parties)

Drinking Water Quality Summary Report - Message (HTM|

File Edit Wew Insert Format Tools Ackions  Help
CoReply fHReplymal WEFoward S 0y v [T W 4 - w - @v

Fram: eWOMS [info@emanti.co.za]

To: Emanti Management

o

Subject:  Bitou LM Drinking Water Quality Summary Repart

Attachments: T msr_59,1_2005.12,pdf (640 KEB)

Dear YWater Quality Stakeholderinierested and Affected Party

Please find attached a monthly water quality summary report {in Adohe Acrobat POF format) for December 2005 containing a
your area

Please be advised thatthe summary reportis generated automatically and is based on all December 2005 data loaded befo
sumrmary report may therefore be incomplete if not all data was lnaded by this date

NOTE: A similar summary report has been communicated to applicable water quality managers of the responsible authoritie:
Ifyou do not have the Adobe Acrobat Reader (reguired to view the report), please download it from ww.adobe.corn.
Ifyou have any queries ar difficulties with regards to the above, please do not hesitate to contact us at info@emanti.co.za

Kind regards

Ermanti Management [}S

Figure A19: eWQMS e-mail with report as attachment ((Bitou Municipality, Western Cape)
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= Gamagara Municipality Drinking Water Quality Summary Report - Message (HTML)
I Fle Edt Wiew Insert Formab  Took  Actions  Help

£ Reply | Replytol | (Formerd | 0 |3 ¥ S X |2 -0 - x| @ )

From: A eWQMS [info@emanti.co.za]

To: Emanti Managerment

Co

Subject:  Gamagara Municipality Drinking Water Quality Summary Report

Dear Water Quality Stakeholder/interested and Affected Party
Please yview the monthly water quality summary report (in Adebe Acrobat PDF format) for February 2007 containing an ovenview of1

Please be advised thatthe summary report is generated automnatically and is based on all February 2007 data loaded before the ¢
data was loaded by this date.

NOTE: A similar summary report has been communicated to applicable water quality managers of the responsible authorities
Ifyou do not have the Adobe Acrobat Reader (required to view the report), please download it from www.adobe com.

If you have any queries or difficulties with regards to the above, please do not hesitate to contact us atinfo@emanti.coza
Kind regards

Emanti Management

Figure A20: eWQMS e-mail with report accessible via internet link (Gamagara Municipality,
Northern Cape)

dEdts - & - T - | 7 show -

3. Drinking Water Quality Overview

3.1. Management Dashboard

Sites are categorized as follows:
- Blue (A Al p monitored satisfy required minimum standards (i.e. SABS 241-2001
Class | {Acceptable) limits)
« Yellow: One or more parameters monitored fail SABS 241-2001 Class | (Acceptable) Limits or other required
minimum guidelines
# Red: One or more parameters monitored fail SABS 241-2001 Class || (Maximum Allowsablz) Limits

The following resulis are presented for December 2005:

21 sites or B4% of monitored sites.

Meeds Astention | Yellow): 4 sites or 16% of monitored sites

0 sites

Dietailed informaticon related to the above table can be accessed via the Managemen: Dashboard of your website. The
following able presents detalls of those sites which were classified as being Red (i.e. failing SABS 241-2001 Class ||
(Maximum Allowable) Limits).

Sample Polnt Detarminant \Date Occurred

Hone

At time of analysis. the water quality issues noted above were communicated fo operational personnel. As you are
awars, corrective action is required fo address these issues. Therefore, the responsible Water Service Authority should
login onto WQMS and add details of the corrective actionsfinterventions implementsd to address the identified water
quality issues. Details of corrective actionsfinterventions implemented are added/viewesd under the "comments" section
of the “details" ink in the Management Dashboard. The comment’s serve as a record of the management actions
implemented by the Water Service Authority.

{”?
O
Figure A21: Extract from an automatic monthly summary report
= Infrastructure
Captures WSA infrastructure details related to abstraction points, treatment systems, storage

facilities (e.g. reservoirs), reticulation/point of use (e.g. sampling points), DWQM
Programmes (frequency of monitoring, parameters, etc) and laboratories utilised.

An Introduction to the eWQMS A13
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J stellenbosch Municipality Water Quality Management System - Mozilla Firefox

Fle Edt Bookmarks Help Q i

@-o -5 F3) [T retpugywapns. office emantl.co.zajnoms_infrsstructure?st—1mi—2

Vew  Go Tools

[ Customize Links [ ] Free Hotmail [ ] Windows Markstplace [ ] Windows Media [ ] Windows
-

Drinking Water Infrastructure

This section provides information on the infrastructure and water quality monitoring programmes that are in place. The focus areas are

= abstraction
water sources

= treatment

ain1onJiseljul

treatment plants
= storage

storage facilities
= reticulation

distribution and point of
use

Abstraction

This section provides background information with regards to the ahstraction from raw water sources (dams, rivers, bareholes, etc) and their
protection. In addition, details of raw water sources for a specific area can he reviewed

Treatment

In most instances, raw water sources reguire treatment before they are fit for domestic use. This section provides background infarrmation with

= manitoring regards to typical treatment processes and issues faced. In addition, details of treatment systerns for a specific area can be reviewed.

water quality ronitaring
programmes

= laboratories
laboratories used for
testing

Storage

Following treatment, water is normally transported to structures (e .q. reservoirs) to allow termporary storage of water. By allowing sufficient
starage varying consumer demands can be met and hackup supply can be ensured. This section provides background information with
regards to storage facilities and issues faced. In addition, details of reservoirs for a specific area can be reviewed.

Reticulation/Distribution

Following storage, water is conveyed to consumers through a network of pipelines. This section provides background information with regards
to reticulation/distribution systems and issues faced. In addition, details related to reticulationidistribution for a specific area can he reviewed

Water Quality Monitoring Programmes

In order to ensure that the quality of water reaching communities is of an acceptable guality, it is essential that a Water Quality Monitoring and
Management Programme {with an d Maintenance Programme) be implemented. This ection provides background information with
regards to typical Water Quality Monitoring and Management Programmes and theirimplementation. In addition, details related to existing
‘Wyater Quality Monitaring and Management Programmes for a specific area can be reviewed.

Laboratories

Following water sample collection, samples are normally analyzed in a laboratory for key water quality pararmetersideterminants. This helps to
identify issues of concern and determine the fitness for use. This section provides background information with regards to laborataries and el

Figure A22: eWOMS Infrastructure component

Drinking Water Abstraction

action
SOUICES new abstraction
nent .
ient plants Tell me maore about abstraction.
e Stellenbosch Municipality uses the following abstraction sources:
e facilities : . .
Du Toits River (Mont Rochelle)
lation _ (3L 1PEE)
ution and paint of
Type: Surface Water
e Is supply protected: Yes
anng o Treated priorto supply,  Yes
fuality monitoring Administration: Edit
ITIMES
atories Eerste River (Jonkershoek)

itories used for

(S3"SEEL"E 1EPDENEVE)

! Type: Surface YWater
oI5 supply protected: Yes
Treated priorto supply: Yes

Administration: Edit

Idas Valley Dam

(33785805 18" 0427E)

Type: Surface Water
|5 supply protected:  Yes

Treated priorto supply: Yes

Administration: Edit

Klein Plaas Dam

(OPO0N 0PODE)

Type: Surface Water

Figure A23 Example of raw water abstraction details on the eWQMS (Stellenbosch
Municipality, Western Cape)

= DWQM Risk Profiles
Assessment tools have been introduced which allow WSAs to perform a self-assessment of
the status of their WSA. Examples include a strategic level WQM Sustainability Analysis
(Gap Analysis) and a Water Research Commission “Drinking-Water Treatment Plant and
Distribution Network Assessment and Risk Profile” system.

An Introduction to the eWQMS Al4
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J City of Johanneshurg Water Quality Management System - Mozilla Firefox

fle Edi View History Bookmarks Tools Help

@ - @ & ﬂ:r [ s wams. co.zajquestionnairesigapst=18m=3 |

[} Customize Links || Free Hotmail || Windows Marketplace [ | Windows Media || Windows

City _OfJohannesburg

=
=
=2
Q
=0
17

* reports

¥ gap analysis
gap analysis
questionnaire

= gap analysis report

spider chart and detailed

breakdown

 drinking water supply

drinking water supply
guestionnaire

-

report

spider chart and detailed

risk assessment repors

drinking water supply

tion information logout

Answer Gap Questionnaire

Click Save at any time to save the current set of answers. Once you are satisfied with your angwers click Compiete. Only answer sets wh
Item:= in red require your attention

Part A: Water Legislation, Policies and Regulations

1. Do vou hawve a copy of the National Water Act?

@ves Oo

2. Dovou hawve a copy of the Water Services Act?

@ves Ono

3. Dovou hawe a copy of Compulsary Mational Standards for Potable Water 7

@ves Ono

4. Do vou hawve a copy of Mational DWGQM Framewark?

breakdown
@ves Ono
,. waste stabilization
ponds 5. Do you have a copy of SAMS 241-2008 Drinking Water Specification?

questionnaire

waste stabilization
ponds report

-

spider chart and detailed

hreakdown

waste stabilization ponds ©

@ves Ono

6. Have vou read, understood and implemented the Mational Water Act?

@ves Ono

7. Have vou read, understood and implemented the Water Services Act?

@ves Ono

8. Have vou read, understood and implemented the Compulsary Mational Standards for Potable Water?

@ves Ono

9. Have you read, understood and implemented the Mational DWGM Framewark?

Eves Oho

Customize Links || Free Hatmall || Windows Marketplace [ | Windows Media [ | Windows

T o

* reports
risk assessment reports
* gap analysis
gap analysis
guestionnaire

= gap analysis report

spider chart and detailed

hraakdown

-

drinking water sugply
drinking water supply
questionnaire

drinking water supply
report

-

spider chart and detailed

hreakdown

waste stabilization
pons

-

waste stabilization ponds

questionnaire

waste stabilization
ponds report

-

spider chart and detailed

hreakdown

Gap Questionnaire Report
City of Johannesburg Report

Questionnaire: GAP ANALYSIS QOF DIVGL
Date Range: Lalest Answers

(eg 2006401/20 to 2006408415)

‘ Answered on 13 Aug 2007 21:39

Part A: Water Legislation, Policies and Regulations (90.5%)

Overall (83.2%) Part B3: Water Resources and Water Supply System Infrastructure {£1.2%0)

Part F: Finances (82.1%) Part C: Drinking Water Quality Monitoring (93.4%)

Part E: Management (76.2%) Part D Human Resources (72.8%)

Mlo-449%

45- 60.0%

Il 70-100%

Click on a section to jump to 3 detailed view of the answers,

Figure A24: Gap analysis questionnaire and spider diagram output (City of Johannesburg,
Gauteng)
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J Kannaland Municipality Water Quality Management System - Mozilla Firefox

File Edit View History Bookmarks Tools Help

@ - _./ - @ (%] ﬁ:r ||:i htkp: ) fwsna s, co.2afquestionnaires/dwsst= 1&mi=3 |'| [

D Customize Links |:| Free Hotrail D windows Marketplace |:| Windows Media D Windows

Kannaland Municipality

guestionnaire

= = reports Answer Drinking Water Supply Questionnaire

tn !

Z fiskassessmentrepons © Click Save at any time to save the current set of answers. Once you are satisfied with your answers click Compiste. Only answer sets which ar
T = gap analysis i Items in red reguire your attention.

% gap analysis i | Calitzdorp Weter Treatment Flant V|

™

* gap analysis report Section 1: Design

spider chart and detailed © 1. s the design capacity ofthe plant known?
breakdown \ ®ves

= drinking water sUpply © O g
drinking water supply .
questionnaire © Dontknow

n drinking water supply 2. What is the design capacity?

repart © 18 14s
spider chart and detailed
breakdauwn
= waste stabilization
ponds !
waste stabilization ponds
guestionnaire © 3.1z the plant operating within its design capacity? {i.e. spare capacity available?)
., waste stabilization . @ vesMost ofthe time
ponds report ¢ OnNe
spider chart and detailed ) Diont know
breakdawn :

4. Whattreatment processes are utilised?

Pre-treatrment (aeration, pH adjustment, etc)
locculation/Coagulation (alurn, ferric, polveletralte, et
SedimentationiClarification {setlling tank, DAF, etc)
iltration (sand, multi-media, membranes, et

Disinfection {chlorine, ozone, LV, etc)
[ ST

ality Water Quality Management System

J Kannaland Munici

fle Edit View History Bookmarks Iooks  Help

@ - - @I X [ L1 hepsomns wams.co.2aireportsidwsreportrst=1ami=3 [~[B] [C-[eeqe
[} Customize Links [ ] Free Hotmail || Windows Marketplace || Windows Media || Windows

= o reports . Drinking Water Supply Questionnaire Report

0 ;

7 riskassessmentreporis | Kannaland Municipality Report

T ¥ gap analysis :

Lo} gap analysis 2 F'i'am'l Calitzdorp Water Treatment Plant |~ i

% questionnaire :

s ogap anatysis report | frem| | |[Fiter ] (eg 20080420 o 20060545)
spider chartand detailed
breakdown © Questionnaire: SUFPLY SYSTEW ASSESSMENT TOOL

. Date Range: Latest Answers
= drinking water supply

drinking water supply
guestionnaire

‘ Calitzdorp Water Treatment Plant: Answered aon 24 Apr 2007 15:33

drinking water supply

report :
spider chart and detailed
breakdown i

-

Seetion I: Design (31.2%)

waste stabilization

ponds :
waste stabilization ponds
guestionnaire .

-

Cverall (40.5%)

Section 2: Operations (45.2%)

waste stahilization

ponds report 3
spider chart and detailed
breakdown

=

Section § Emergency Preparedness and Response (0.0%) Section 3: Water Quality and System Performance (43 5%)

Section 7: Safety (45.2%) Section 4: Maintenance (33.3%)

Section 6: Water Treatment Sludge Management (71.4%) Section 5: Supervision and Managemeat (40.0%)

: Mlo-429%
: 45-53.9%
© 7o-100%

Figure A25: Water supply system questionnaire and spider diagram output (Kannaland
Municipality, Western Cape)
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Administration

Current WSA functionality includes the ability to manage sample points (add new/edit
existing), manage recipients/distribution lists for automated communications, manage
required automatic notifications (e-mail, summary report), data entry (water quality,
infrastructure, etc) and ability to add comments related to drinking-water failures and actions
taken to address issues of concern (i.e. comments serve as an action record taken to
address issues of concern).

3 City of Tshwane Metropolitan Water Quality Management System - Mozilla Firefox

Ele Edit Wiew History Bookmarks Tools  Help
@ e A @ /IJ} ||:| hitkp:f fenena wgms, co.zaf samplepoints 7sk=18mi=4

[} Customize Links [ | Free Hotmail [ Windows Marketplace [ Windows Media [ Windows
i . ] E

water guality nfrastructure Iogout

@ b sample points Drinking Water Administration

S parsmscamoisont sample pomts

g. = recipients  new sample paint

o g manage recipient list

;_ * notifications ] D Description Area

Q manage recipient . GPCTHA-001  Hammanskraal Reservoir Mew  Hammanskraal Bulk Zone

~ nofifications GPCTHA-DDZ  Hammanskraal Reserair Old - Hammanskraal Bulk Zane
GPCTMA-001  Madidi Reserair Madibeng Bulk Zone
GPCTMA-002  Oskraal Resenoir Madibeng Bulk Fone
GPCTHW-001 Makepanstad Reservoir Terba Morth (WWY Prov)
GPCTOS-001  “arsfontein Cwyn Sources Bulk Zone
GPCTOS-002  Erasmia Borehale Owen Sources Bulk Zone
GPCTRA-001  Garankuwa East Reservoir Rand 1 {Garankuwa) Bulk Zone

GPCTRA-002Z  Garankuwa VWest Resenair Rand 1 iGarankus) Bulk Zone
GPCTRD-001 Mabopane Central Resenoir Rand 3 (Mabopane) Bulk Zong

GPCTRD-002  Mabopane Main Resevoir Rand 3 iMahopane) Bulk Zone
GPCTRD-003 Mabopane Resernmir Rand 3 (Mabopane) Bulk Fone
GPCTRD-004  Odi Hospital Reservoir Rand 3 (Mabopane) Bulk Zone
GPCTRD-0058 ‘Winterveldt Regemair Rand 3 (Mahopane) Bulk Zone
GPCTRM-001  Garankuwa Industrial Reservoir Rand 2 {Garankuwa Industrial) Bulk Zone
GPCTRM-002 Klipgat Reseroir Rand 2 (Garankuwa Industrial) Bulk Zone
GPCTTE-001  Temba FinalWater Temba
GPCTTR-001  Temba Reserair 1 Temba WTP Bulk Zone
GPCTTR-002 Temba Resemair 2 Temba WTP Bulk Zone
GPCTTR-003  Temha Reseroir 3 Temba WTF Bulk Zone

Record 1 to 20 0f 148 Mext

Figure A26: Sample point administration (City of Tshwane, Gauteng)

Guiding Information

Current functionality includes a convenient repository of drinking-water related information
including: abstraction, treatment, storage, reticulation and point of use, Water Quality
Monitoring and Management Programmes, water quality parameters, their effects and how to
rectify issues, laboratories, water related sites and news and References including National
Water Act, Water Services Act, Compulsory National Standards for DWQ, National DWQM
Framework, etc.
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) CORES ¥ -
Drinking Water v infrastructure i 2 ion g information logout
S » home . Drinking-Water General Information
~  default starting point | The following general information related to drinking-veater is available:
- n T :
t‘j E\rg{grirl]rguand arientatian i + Apstraction - This section provides an overview of typical raw water sources and their protection.
] :
g' = reference ¢ [Drinking-Water Treatment- This section provides an overview of water treatment technalogies, t
= reference material ; maintenance and discusses the importance of disinfection.
= about + Siorage - This section provides an overview of typical storage systemns, highlights the need farn
aboutwims
* Reticulation and Point of Lse - This section provides an overview of typical issues faced in distri
measures.
+ [Drinking-YWater Guality Monitoring and Management Programmes - This section pravides an ove
to drinking-water and describes typical water quality management procedures.
* [Drinking-Ywater Quality Parameters - This section describes typical water quality parameters an
failures.
* [Drinking-YWater Laboratories - This section describes the types of lahoratories and provides link

In addition to the above, some useful drinking-water related sites and news can be accessed.

Microbiological Parameters
L | E.colf

Escherichia coll (E.cofl is used as an indicatar of faecal pollution by warm blooded animals (often interpreted as human faecal pollution). The presence of faecal pollution by warm blooded
anirnals may indicate the presence of pathogens responsible for infections disease such as gastroenteritis, cholera, dysentery and typhoid fever afier ingestion of contaminated water.

Mation | Effect and passible implications of faiiure
. * Health
The risks of being infected correlates with the lewel of contamination of the water and the amount of contaminated water consumed. Higher concentrations of E.coffin water will indicate a
higher risk of contracting waterbome disease, even if small armounts of water are consumed. Any bacteriological failure with regards to £.colf can therefore be considerad a direct indication of
risk to health.
SANS 241-2008 Standards
* SANS 241-2008 Table 1 {Microbioloigical safety requirements) column 3 Allowahble Compliance Contribution (95% of samples min) Upper Limit: Mot detected {count per 100 mi)

® SANS 241-2005 Tahle 1 iMictokioloigical safety requirernents) colurn 4 Allowable Cornpliance Contribution (4% of samples max Upper Lirit Mot detected (cournt per 100 mi)
+ SANS 241-2005 Table 1 (Microbioloigical safety requir column 5 C i Contribution (1% of samples max) Upper Limit: 1 {count per 100 ml)

Passiblie reasonds for faiiune

.

Mo disinfection {e.g. na chlarine dosing, no ozone dosing, no LY system)

Mo residual chiorine or low level of regidual chiorine (e.o. chilorine not added at plant, residual chiorine below 0.2 roil at point of consurmption)

Cantamination {g.g. fram pipe breaks and bursts, from repairs to netwark, infiltration or seepage from a contaminated source, sewage near groundwater sources, contamination fram
pit latrine sisentic tanks, rubbish and faecal matter around standpipes)

Lack of maintenance (e.g. reservairs and pipes not cleanediflushed)

Poordesign (e, long retention times in reserair and distribution network, open reservoirs, large reticulation network with no additional chiorine dosing at reservoirs)
Sabotageiandalism

..

* e e

Faecal Coliforms

Fagcal coliform bacteria are faund in water wherever the water is contarninated with fagcal waste of human ar animal orngin, Faecal coliforms are primarily uged to indicate the presence of
hacterial pathogens such as Salmonella spp., Shigella spp., Yibrio cholerae, Campylobacter jejuni, Campylobacter coli, Yersinia enterocolitica and pathogenic E. coli. These organisms can
be transmitted via the faecalioral route by contaminated ar poorly treated water and may cause diseases such as gastroenteritis, salmanellosis, dysentery, cholera and typhoid fever.

Effact and possible implications of taire N

Figure A27: Information examples

4. User Requested Enhancements to the eWQMS System

As noted in Section 2, through the national roll-out process and IMESA led workshops, a number
of enhancements to eWQMS functionality have been requested by system users. This has lead
to the prioritisation of system user requirements and necessary incremental IT development of
the eWQMS to meet the specified system user requirements. The development to the eWQMS
includes enhancements to numerous components of the eWQMS including the Management
Dashboard, Overview, Analysis (tables and graphs), Automatic Monthly Report and
Communications. The methodology to be followed included development of the specified
enhancement, testing and refinement of the specified enhancement and subsequent deployment
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of the specified enhancement to eWQMS users. These enhanced components were made
available to users in September 2007.

Furthermore, it must be noted that during the abovementioned enhancement phase, eWQMS
users have noted the need for further developments and enhancements. Although some of
these have already been implemented, other requests have only been noted and prioritised. The
above highlights both the fact that WSAs find the eWQMS useful and contributes positively to
improved water quality management, and the need to continuously develop the eWQMS to meet
on-going user requirements for effective water quality management. In particular, eWQMS users
have noted the need to further enhance wastewater components.
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