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Abstract: New Zealand has abundant water rescurces that are generally of high guality. Although
streams and rivers of New Zealand have some of the highest self-cleaning rates, they are still subject to
faecal, sediment and nutrient run-off from pastures in their middle and lower reaches, especially in the
North Island. This of course has an effect on the quality of the drinking water provided to the
community. This paper examines managerial practices related to the supply of drinking water in the
Watkato Region and the role of Tetal Quality Management (TQM) in that process. It reports on face to
face interviews conducted with 21 Managers of nine councils of the Waikato Region to find themes and
problems that face councils while applying the TOM models to the management of water utilities. The
following themes were chosen as indicators for the best managerial practices in this model: (1) Training
Personnel in Quality Systems; (2} Customer Satisfaction with Water Quality: (3) Purchasing
Equipment/Chemicals; {4) Process Control: {3) Inspection; (6) Calibration; (7} Corrective and Preventive
Action where drinking water s below standard (non-conformance); and (8) Contrel of Quality Records.
How water utility managers deal with the above issues in their organizations is tmportant as the sector
seeks to effectively manage limited resources to achieve higher performance stiucture, The validity of
the TOM Model for the management of water utilities is assessed.
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1. INTRODUCTION 2. WAIKATO REGION
The doctoral project, which underpins this The Waikato Region covers 25,000 square
paper, investigates and evaluates the use of kilometres in the central North Island of New
QMS _in. New Zealand’s water supply sector. Zealand., It contains a rich diversity of natural
The focus of the investigation is the resources  including snow-capped mountaing,
organisational dynamics and resulis of the extensive rive and lake systems, forests,
............................... adoption;-adaptation—and-use-of-OMS-by-the— geothermal. fields and productive farmland. . A
water supply organizations of nine Territorial human population of 350,125 [Statistics New
Authorities in the Waikato Region. The Zealand, 1990] live in the Waikato Region
research project has both qualitative and mostly urban areas. Within the Waikato regioin
quantitative aspects including: (i} personal . are the rohe, or tribal areas, of a number of iwi'.
interviews with staff of the water departments; Waikato Iwi include Tainui, Tuwharetoa and
(ii) analysis of the data provided by the councils Ngati Tahu [Waikato Regional Council, 1994 &
and their grading; (iii) comparison between the 1998].
self assessment tool used in this model and the
Ministry of Health water grading for the The Waikato Region is well endowed with
different councils in the Waikato Region. As water resources as shown on Table 1.
shown in the methodology, this paper will only
discuss the quantitative aspect of the research. The Waikato Region is an area of New Zealand,
Eight criteria that constitute the Model under which is highly dependent on surface water
investigation are chosen to assess optimum from rivers and lakes to supply its drinking
managerial practice for the water utilities in the water needs. Accordingly the Councils with the
Waikato Region. Finally the paper will present assistance of Environment Waikato gives great

the key findings of the data analysts.

Moori in New Zealand identify with and are identified
through three levels of organization — hwi — tribal level,
hapu — clan and whaneau — extended family.
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importance to the following issues [Waikato
Regional Council, 1994 & 19981

s Maintaining and improving water quality,

# Maintaining and enhancing flow regimes,

e Hfficient use of water, and

= Enhancing public access.

Table 1. Key Waikato Water Resources.

Rivers & Lakes | Description

Waikato River The longest river in New
Zealand and is considered an
important  natural resource
for the Region

Waipa River Contributes 1o extensive
flood plains in the north

Piako River Extensive flood plains in
then orth

Wathou River Extensive flood plains 1n the
north

Lake Taupo Exceptional water quality

3. RESEARCH METHOD

This study was conducted using structured
questionnaires [with a mix of ciosed and open
ended questions] in face-to-face interviews with
district managers of the Waikato Region. The
non-probabilistic sampling strategy [Merriam,
1998} or “purposive” as called by Chien [1981}
and “purposeful” by Patton [1990] has been

used by _the research-in-this qh!dy' The

As this study is in large manner qualitative, the
quantitative part is applied to answer the
following sub-questions related (o the main
research question of the doctorate study:

[)To what extent are TQM practices actually
appiied in the water utilities?
2¥What relationship exists between the use of
specific TQM procedures/models and water
guality?
TOM Model

- Training
- Customer
Satisfaction

- Purchasing
Water from g . Process Contrel  —8» Water to

Waterways - Inspection Households
- Calibration

- Corrective
Action

- Q Reeord
Control

Figure 1. TOM Model.

4. DATA ANALYSIS OF THE WAIKATO
DISTRICT COUNCILS

The questions related to the following quality
management variables were coded and analysed
on an excel spread sheet to get the mean of each
criteria of the personal assessment tool for each

rescarcher wants to discover, understand, gain
insight of a specific issue [Le. an optimum
mode! for water management in the water
utilities (vefer to Figure 1)) Hence, heeds 16
sefect a sample from which she can learn the

most.  Snowball, chain or network sampling

{Patton , M.QQ., 1990] is the form of purp(}séfm
sampling vsed in this research. The researcher
identified the participants through contacting
people in the different councils and asking
about the most suitable and knowledgeable
person in the area to be interviewed. An
interview schedale was prepared for specific
time of meeting the different council managers.
Interviews were conducted through the months
of Septemnber, October and November of the
year 2000. A tiotal of twenty one managers
were interviewed from the nine disirict councils
of the Waikato Region. The interviews were
taped, transcribed and coded. The closed ended
questions relate to the eight criteria chosen for
this model {see Appendix Aj. These questicns
were coded with a likert scale where O= very
bad, I=bad, 2= good, 3= very good, and 4=
excellent. The numbers were fed into an excel
spreadsheet for the analysis.

of the nine Waikaio Districi Councils:

e Training personnel in Ouality Svstems
- Money allocation
- Courses funded
- Frequency of fraining
w-Customer satisfaction with-water
- Review of customer requirements
¢ Purchasing equipmeni/chemicnls
- Quality criterta for selecting
suppliers/subcontractors
- Monitoring of suppliers/subcontractors
s Process Conirol
- Procedures refating to water treatment plant
» Inspection and Testing
- Phases of monitoring by qualified personnel
e {alibration
- Freguency of accuracy of equipment
e Corrective/preventive action ~ drirking
water below standard
- Accuracy of investigation
- Effactiveness of corrective action
e Control of Quality Records
- Quality monitoring records
- Base of retrieval of information
- Retention of records
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The data was analysed where § was the lowest
score and 4 the highest score.  The following
Figure 2 shows the mean score across all eight
criteria on 5 peint likert scale. It is worth
mentioning here that aithough the criteria of
analysis for this model was formulated by the
researcher, the outcome is according to how
each council scored themselves in relation to
that model.

Likert sGnle
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Figure Z. Mean Scores across all criteria in the
Councils in the Waikato Region.

After calculating all the means of gquality
management variables across the councils the
total scare was 39.05 from 56 which is the total
number of questions asked to the interviewed
candidates. According to Figure | the foliowing
are the scores in descending order of the

3L 4 grrmepeeah
G CTein-COURcH

h

6. Council B =36.50
7. Council I = 33.50
8. Councit C=32.50
9. Councii I =31.50
Figure 3 not only illustrated the same data

through presenting it in percentages of possible
scores, but also confirmed the results of Figure
2 by giving the following scores in descending
order:

1. Council G =383%
2. Council A=81%
3. Councii H=78%
4. Council ¥F= 73%
5. CouncllE= 71%
6. Council B= 65%
7. Council D= 60%
. CouncilC= 38%
9. Councill =56%
The aim of using the percentages is o

discriminate between the different councils who
are adopting the model and the ones who are
adopting it partiaily.

A further analysis of the scores of the eight
criteria  across all the nine councils was
conducted to find cut which quality critena are
more likely to be met by councils. Figure 4
shows the criteria scores starfing with the
highest to the lowest score: (1) inspection and

testine (3 A8): ("J) Customersatisfaction (3.22)

{3) calibration of equipment (3.11); (4}
Council G = 46.50 corrective/preventive action (3.03; (5}
Council A = 4545 purchasing equipment/chemicals (2.91}; (9)

Council F=42.00

i
2.
3. Council H=43.50
4
5. Council £ =40.00

control of quality vecords {2.84); (7)) process
control (2.74); and (3) training perscanegl in
quality systems (2.05).  We notice from the

160%

o masainum available score using Likert
Scales
2
Eal

bdean | Mean
F o} G

Walkato Reglon Councils

Mean § Maen
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Figure 3. Percentage maximum score using
likert scale,
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score that inspection and testing of equipment
scores the highest among ail the counciis. On
the other hand, training personnel in quality
systems scores the lowest across counciis.

Figure 4 shows to what extent TOM and s
Models are actually applied in the water utilities
which is in reply to the first sub-research
question stated earlier,



Avarage Mean Scores

Vidikato Region - Average Mesn Across Councils
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Tigure 4. Waikato Region — Average mean of
all quality criteria across Councils.

Table 2 aims at illustrating the application of
guality systems in the Waikato Region District
Councils.

Table 2. Quality Systems across Water Supply
Utilities in the Waikato Region,

bound by the Ministry of Health Drinking
Water Standards {2000 a & b]. Moreover, none
of the water supply departments within councils
have any guality awards apart from Council A
who are prepanng application for a quality
award for the whole organization. If we
compare between the mean scores illustrated
earlier in Figure | and this table, we would find
out that there is a tendency for high scores for
those councils who are adopting not only the
quality management system, but also its models
iLe. ISO 9000 Standards, ISO 14000 Standards,
and the Quality Awards. If we look at the two
top scores they belong to councils who are
adopting both a quality management system and
are IS0 certified. Moreover their water grading
ranges are: ‘Aa’, ‘Aa’, ‘Ba’ and ‘Cc¢’. On the
other hand, the lowest score belongs to a
council that is not adopting a quality system or
any of its models. The water grading in this
council ranges from ‘Ba’, ‘Ckb'. ‘Db’, ‘D¢,
‘Dd’, and ‘De’. Appendix B provides further
details concerning the Ministry of Health water
grading scales.

The results show that there is a relationship
between the adoption and adaptation of TQM

Coun- | Drinking Quality | 1SQ ISC ' o
oil Water System | 9000 | 14000 and its models to the quality of water,
Standards | (TQM) e
G Yes - | Yes Yes No 5. FINDINGS
é?f:d ards T‘he Modfei and the survey are effective i.n
A Vos T Ven Ven e disentangling the components of TQM and their
1995 rele\.fance _‘mr Wwater Litlii.iy management.
Standards Particularly important are the following results:
H ;{;; s | Yes No Mo o Not all th; Councils have fully adopted
Standards thle iquai?ty management approach
5 Ves SN Vos ¥ | Yes 7 within thf:lr structures.
1905 .....g..............A....di'vermyu._.{,f formal-©M S approaeh'e-s ....... :
Standards are in use amongs.t the. nine Councxls
B Yos T Ves No Ne reflecting _th@ diversity 01‘_ QMS
' 1995 approaches in the marketplgce (i.e. ISO
Standards 3600, 130 14000, and Quality awards),
) Yes ~ TN e o o e A qugiity management approach is
2000 em’ergmg.whmh seeks 1o adopt QMS
Standards philasephies i{). : water Supp.:y
management without necessarily
< Tgcg 4 - Ne No No adhering to any of the formal QMS
Standards Systems and  approaches ~  the
N emergence of an approach called the
! ;{9‘: ; s - | No No K “Learning Experience.”
Standards e Ecnflomic factors, especiaily cost ]:_ﬂay
ap important factor in the adoption,

*Treatment Plant Contractor is 18O 9000/4S0O 14000
Certified.

Table 2 presents the different quality systems
applied across the water utilities in the Waikato
Region. It shows that all of the councils are

adaptation and use of QMS approaches
by the Councils.

» Inspection and testing of equipment
seems to be of high priority to ali
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councils which is quire relevant to the
issue to water grading.

=  Training in quality systems seems to be
somewhat ignored by most of the
councils which is an area that needs to
be targeted for future improvement.

6. CONCLUSION

The significant differences in the grading of
drinking water quality {as awarded by the
Ministry of Healthy may have a relationship
with the use or non-use of QMS approaches.
This is an early stage of adoption of QMS e.g.
Council A is considered the oldest council of
the nine in adopting the TQM Model ie. has
been ISO 9000 certified for 6 years. Hence, it is
an early stage to pive clear cut answers in this
case,
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APPENDIX A: WAIKATO DISTRICT

MANAGERS SURVEY QUESTIONS

Training Personnel in Quality Systems

I.T What financial resources are allocated
for training personnel to perform the

work of the Quality System?

1) None

i) $1-%1000
iy $1000-%2000
vy §2000-% 5000
vy Over $ 3000

1.2 What training is funded in your budget

1) Altend short courses

iy Attend course at the Polytech or

University
i} Attend overseas conferences
iv) Other — Please specify
v) None

1.3 How often  are  you

i) Never

H) 6 12 months

i)y 1 -3 years

iv) 3 -3 years

v) More than § years

Customer satisfaction with water
2.1 How often do you review

Management  for New  Zealand.
Wellington, Ministry of Health, 20(0a,
Ministry of Health, Register af Community
Drinking-Water . Supplies.  .in . New
Zealand, 8" edition, Wellington, New
Zealand: Ministry of Health, 2000b,

(2" ed.) Thousand Oaks, California,
Sage, 1990.
Statistics New Zealand, Census. Wellington,
New Zealand, 1996.

Regional Council, Enviroament
Waikato Strategic Plan 1998 — 2008,
Hamilton, Waikato Regional Council,
1994,

Regional Council, Environment
Waikato Strategic Plan 1998 — 2008,
Hamilton, Waikato Regional Council,
1998,

Waikato

Waikato

requirements of your customers?
i) Never

i1y 612 months

i) 1= 3 years

iv) 3 -5 years

v). More than 5 years

(V5]
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Purchasing equipment/chemicals
3.1 Is demonstrating quality the

subcontractors)?

i} The main important criteria

il) A secondary important criteria
i} A third important critetia

iv} A somewhat important criteria
v} Not important at ali

e
i

monitored?

i) Never

i} 6- 12 months
i) | —2 years

ivy 2—3 vears

v) 3 years or more

Process Control

providing
appropriate training to people carrying
out activities affecting product quality?

main
criteria for selecting your suppliers (or

How often are suppliers/subcontractors



4.1 How well documented are the
procedures related to performance and
monitoring  of the water {reatment
plant?
iy Very well
iy Well
iii) Moderately
ivy Poorly
v} Very poorly

vy Very difficult
8.3 For how long are those quality records
retained?
) Never
iy 612 months
ii) 1 -3 years
iv} 3 -5 years
v)  More than 5 years

9. APPENDIX B: REGISTER OF

5. Inspection and Testing COMMUNITY DRINKING WATER
5.1 Are all the phases of monitoring and SUPPLIES AND WATER GRADING
testing the drinking water quality SYSTEM IN NEW ZEALAND
controlled and conducted by qualified
personnel? Seurce and Treatment Grading:
i) All the phases Al Completely satisfactory, negligible level of
i) Most of the phases risk, demonstrating high quality
iti} Some of the phases A Completely satisfactory, very low level of
iv) None of the phases risk
B Satisfactory, low level of risk
6. Calibration € Marginal, moderate level of risk, may be
6.1 How often is all the equipment acceptable in some small communities
accurate? D Unsatisfactory, high level of risk
iy All the times E Completely unsatisfactory, very high level
ii) Most of the times of risk
ity Some of the times
iv) Few of the times Distribution Zone Grading:
vy None of the times
a Completely satisfactory, negligible level of
7. Corrective/preventive action risk, demonstrating high quality
1.1 Are you sure the rot cause of the Satisfactory, tow level of risk
problems are investigated? ¢ Marginal, moderate level of risk, may be
i) Mery sure acceptable in some smail communities
i)y Sure d Unsatisfactory, high fevel of risk
iit) Somewhat sure e {Completely unsatisfactory, very high level
iv)y A little sure of risk
V) Not sure at all
1.2 How effective is the An ungraded supply is indicated by “u” in
corrective/preventive action? - the Register.
5 Very effective s
i) Effective
1) Somewhat effective
iv} A little effective
vy Not effective at all
8. Control of Quality Records

8.1 How well do you monitor your
records?
1) Very well
) Well
i) Moderately
ivy Poorly
v}  Very poorly
8.2 How easily can you retrieve accurate

information?
i} Very easily
i) Easily

iil) Moderately casy
v} With some difficulty
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