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Glossary	
 

Term Definition 

Catchment The surrounding area from which the raw water is obtained for a drinking 
water supply. 

Contamination A substance or organism in the water that can cause potential public 
health risks or undesirable aesthetic effects. Refer to Section 69G of the 
Health (Drinking Water) Amendment Act 2007. 

DWA Drinking Water Assessor: designated Ministry of Health representatives 
who are trained to assess Ministry of Health registered drinking water 
supplies and comment on and assist with the compilation of Water Safety 
Plans (formally PHRMP), among other duties. Refer to Section 69G, 69ZK 
and 69ZL of the Health (Drinking Water) Amendment Act 2007. 

DWAP Facilitator Drinking Water Assistance Programme (DWAP) Facilitator. This is a 
member of the Drinking Water Assessment Unit (DWAU) in a Public 
Health Unit (PHU). The DWAP Facilitator provides technical assistance to 
any water supplier serving fewer than 5000 people. 

DWSNZ  Drinking Water Standards New Zealand 2005 (Revised 2008). This 
document is published by the Ministry of Health. It stipulates the required 
quality and safety of drinking water. 

E. coli E. coli (which is an abbreviation for Escherichia coli) is a bacterium that is 
used to indicate the level of harmful bacteria present in potable water. E. 
coli live in the lower intestinal tract of animals (including humans). 

E. coli is used as the indicator for possible contamination of drinking 
water. 

HDWAA Health (Drinking Water) Amendment Act 2007. This is the principal 
legislation governing drinking water quality. 

PHRMP Public Health Risk Management Plan.  These plans are used to identify 
the public health risks associated with a water supply, and to develop 
contingency, corrective and improvement plans to mitigate the risks. 

PHRMP had since been changed to Water Safety Plan (WSP) in line with 
international nomenclature.   

WINZ Water Information New Zealand. Ministry of Health national database of 
registered drinking water supplies. The database facilitates water sample 
scheduling, sample results, evaluating standards compliance, and 
completing the Annual Review. 

WSP Water Safety Plan.  The World Health Organisation (WHO) recommended 
plans to manage drinking-water quality from catchment to consumer. New 
terminology to describe the former PHRMP. 
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Abbreviations	
 

AC Asbestos Cement 

BFPD Back Flow Prevention Device 

DWA Drinking Water Assessor 

DWSNZ Drinking Water Standards New Zealand 2005 (Revised 2008) 

EHO Environmental Health Officer 

FAC Free Available Chlorine 

HDWAA Health (Drinking Water) Amendment Act 2007 

HPO Health Protection Officer 

IANZ International Accreditation New Zealand 

ISO International Standards Organisation 

KPIs Key Performance Indicators 

MAV Maximum Acceptable Value 

MDPE Medium Density Polyethylene 

MoH New Zealand Ministry of Health 

ORC Otago Regional Council 

PE Polyethylene 

PHRMP Public Health Risk Management Plan 

PRV Pressure Reducing Valve 

PVC Polyvinyl Chloride 

QLDC Queenstown Lakes District Council 

SCADA Supervisory Control and Data Acquisition 

UPS Uninterrupted Power Supply 

uPVC Unplasticised Polyvinyl Chloride 

UV Ultra Violet 

VHF Very High Frequency 

VW Veolia Water 

Watercare Watercare Services Limited 

WPS Water Pumpstation 

WSP Water Safety Plan 

WTP Water Treatment Plant  

WWTP Wastewater Treatment Plant 
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indicates that the PAH compounds are tightly bound within the targets and are unlikely to leach 
into the environment6. Therefore clay targets present a low risk to groundwater. 
 
Although the quantities of lead shot in the soil at the site are unknown, there will be movement of 
lead from the topsoil in water draining through the soil. However, subsoil may provide some degree 
of retardation of lead movement. There is potential for lead to enter groundwater, although the risk 
of lead contamination is low considering the depth to groundwater at the site is in excess of 60m 
below ground7. It should be noted that there is potential for arsenic and antimony to be leached.  
 

Figure 3 Wanaka Basin Aquifer Boundary 

 

Airport wastewater is disposed of via approximately eight septic tanks. The closest septic tank to the 
water supply bore is 20m to the north east. In addition, two to three hangars discharge effluent to 
on-site holding tanks, which are serviced regularly with effluent being taken off-site for final 
disposal. The budget for connecting Wanaka Airport to Council’s Project Pure WWTP has yet to be 
confirmed by Council. 
 
Project Pure WWTP and Discharge Field lie 800m to the north of the water supply bore. It is not 
considered that the Wanaka Airport water supply bore is located within the effluent plume area, 
should the Project Pure WWTP malfunction. 
 
Stormwater is collected via kerb and channel arrangement near the entrance to the Airfield. 
Stormwater from sealed access roads is directed to either two soak holes located at the intersection 
of Lloyd Dunn Avenue and Airport Way, or direct infiltration to ground. 

                                                      
 
 
7 Rooney, C: Contamination at Shooting Ranges, www.lead.org.au. 
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Total 

Ammonia-N E. Coli 
Nitrate-
Nitrogen

Dissolved 
Reactive P

Total 
Nitrogen Total P 

Total 
Coliforms 

mg/L cfu/100ml mg/L mg/L mg/L mg/L cfu/100ml 

Average 0.007 <1 0.599 0.006 0.65 0.0097 2.52 

Maximum 0.03 <1 0.7 0.015 0.73 0.02 21 

Minimum <0.005 <1 0.04 <0.005 0.52 0.005 <1 
 
2.3.2 Treatment 

There is currently no treatment in place. Veolia Water (VW) has a mobile chlorinator to allow for 
emergency chlorination into the reservoir, or mains if required. However the emergency chlorinated 
cannot be installed without an upgrade of the pump shed. 

Figure 4 Overview Map of Wanaka Airport Water Supply 

 
 
2.3.3 Storage 

Water is pumped from the bore to a 25,000L concrete storage tank. The storage tank was built in 
1995 and is considered to be in good condition. 
 
The reservoir level is not monitored by the SCADA system. Flows are monitored continuously by the 
SCADA system however there are no alarm set points. 

A 30,000L plastic storage tank is also located adjacent to the borehead to provide for firefighting 
purposes only. It is not used to supply for potable water and is not connected to the potable water 
supply system. 
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National Certificate in Reticulation (Supervisor) 
Level 4 

2. Operators National Certificate in Water Treatment or  

 National Certificate in Reticulation (Planned & 
Preventative Maintenance Technician) Level 3 

3. Subcontractor Site induction process to gain familiarity and 
awareness of hazards and public health risks when 
working on water assets. 
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Table 3 DWSNZ 2005/08 Monitoring Requirements and Compliance Status 

DWSNZ Monitoring Requirements MoH Annual 
Survey 
Results 
2012/13 

Comments 
 Criteria Monitoring Requirements 

Bacterial Compliance  
E. coli 
Treatment 
Plant 
Monitoring 

1 Frequency = weekly 
Max days between samples 
= 13 
Min days of week used = 5 
Total number of samples 
required per year = 52 

Compliant for 
Criteria 1 VW sample 1.5 times per week (80 

samples taken in the 2013/14 
monitoring year) which is compliant 
with DWSNZ 2005/08 Table 4.2a. 
 

E. coli 
Distribution 
Zone 
Monitoring 

6A Frequency = 3 per quarter  
Max days between samples 
= 45 
Min days of week used = 2 
Total number of samples 
required per year = 12 

Compliant for 
Criteria 6A 

Distribution zone sampling is 
compliant with weekly E.  coli, pH 
and turbidity samples taken from one 
site in the reticulation at the remote 
end as required by DWSNZ 2005/08. 
Sampling is scheduled in WINZ 5.5.  
The schedule is designed to have at 
least 10% more samples in the 
quarter to help reduce the risks 
associated with transportation and 
event management.   
63 samples were taken through the 
2013/14 year. 

Bore Water 
Security 

 Borehead must be sealed. 
Animals must be excluded 
from within 5m of the 
borehead.  
Contaminant sources and 
migration pathways must 
be addressed in the WSP. 

Not 
Compliant 

Bore draws from an unconfined 
aquifer and is therefore considered as 
using unsecure groundwater. 
 
Borehead is not sealed. 
 
Bore is not fenced to limit human or 
animal access but it does have a 
secure locked metal lid.  

Protozoal Compliance 
  TBC Dependant on log credit 

agreed by DWA and 
additional treatment 
process chosen.   

Not 
Compliant 

No treatment plant upgrades 
planned. 

Cyanotoxin Compliance 
  N/A No known algal problem 

has been recorded / known 
for this unconfined aquifer. 

Not reported Algal cells are unlikely in the 
groundwater. 

Chemical Compliance 
Chemical 
Compliance 

P2a No P2a chemical 
determinand monitoring 
requirements registered.  

Not reported Raw water chemical organic and 
inorganic constituents are at low 
levels and well below the GV and 
MAV values set out in DWSNZ 
2005/08. 

P2b No disinfection by-products 
(DBP’s) currently registered 
on WINZ as P2b monitoring 
requirements. 

Not reported Raw water sampling required to 
include natural organic matter, 
measurements after moderate to 
heavy rainfall events to gauge the 
extent of likely DBP formation.  
There is no disinfection so no DBPs 
expected. If it’s deemed important for 
future plans, can assess likely DBP 
formation potential through UV254 
absorbance testing. 



Status:  Fina
 

 

 

Chemic
Complia

Radiolo

 

Viral Co

 

 W3.2
The Wa
(WINZ).
have gra
Wanaka
a drinki
 
The gra
contami
(capital)
water in
 
While th
The MoH
“Cc” as
microbio

 

al for Submission 

DWSNZ M

Criter

al 
ance 

P2c

gical Complia
 

ompliance 
 

Water	Gra
anaka Airpo
.  The MoH 
adings older
a Airport Wa
ing water su

ading is a 
inated, rath
) represents 
n the distribu

he supply re
H suggests 

s shown in
ological risk

 

to PHS 

Monitoring Req

ria Monito

c 6-month
required
section 8
public to
plumbos

ance 
The mon
for radio
determi
for bore 
are not 
equivale
If radiol
water is
Institut
Science 
must be
will spec
requirem

Water s
catchme
human 
particul
sewage 
likely to
human-
DWSNZ
of revisi
include 
uncertai
detectio
degree o
during t
Guidanc
in a futu

ding	
ort Water S
Register of 

r than 2003 
ater Supply 

upply practic

measure of 
her than an

the source a
ution zone (

emains ungr
that the mi

n the table 
k when the

Page 1
 

quirements 

oring Require

hly public not
d (DWSNZ 20
8.2.1.4) to wa
o flush taps fo
solvent water

nitoring frequ
ological 
nands is 10 y
water suppli

considered to
ent to surface
logical sampli
s contemplate
e of Environm
and Research

e consulted.  E
cify the samp
ments.   

ourced from a
ent in which t
activity, in 
lar one with a
contaminatio

o contain som
pathogenic vi

Z 2005/08 at t
ion in 2008, d
viral criteria 
inties in the 
n methods an
of inactivation
treatment.  
ce will be incl
ure standard.

Supply is r
Community
as “U”, ung
remains “U

ces. 

confidence 
 absolute in
and treatme
MoH, 2003)

raded, consid
inimum acc

below.  T
e water lea

5

M

ements 

tices are 
005/08 
arn the 
or 
r. 

No

uency 

years 
ies that 
o be 
e water.  
ing of 

ed, the 
mental 
h (ESR) 
ESR 
pling 

a 
there is 

a 
on is 

me 
iruses.  
the time 
did not 

due to 

nd the 
n 

luded 
.   

N

registered o
y Drinking-W
graded.  The
Uu”, ungrade

that a dri
ndication of
ent grading, 
.  

deration to 
eptable gra
This equate
aves the tre

Our ref

MoH Annual 
Survey 
Results 
2012/13 

ot reported 

Need to 
schedule 

ot reported 

n the MoH
Water Suppl
e MoH carry
ed. The MoH

inking-wate
f quality at
while the se

grading the
ding for the
es to ‘marg
eatment pla

Wanaka A

f:  2a - Wanaka Airpo

No testing h
demonstrat
plumbosolve
Public notic
Council mag
 
 
 

A radiologic
needs to be 
short to med
 

The risk of h
present in t
in the Wana
There are se
the catchme
 

H national w
lies has re-g
out grading

H is current

r supply sy
 a specific 
econd letter 

supply will
e Wanaka A
ginally sati
ant, but ma

Airport Wat
Water Sa

ort Water Safety Plan 2

Comments

has been done
te that it is no
vent. 
ces are issued
gazine, Scutt

cal test of the
scheduled wi
dium term. 

human efflue
the catchmen
aka Airport W
eptic tank sy
ent.   

water suppl
graded all sc
g exercises h
tly reviewing

ystem will 
time.  The

r (lower case

l be given in
Airport Wate
isfactory, lo
ay not be 

ter Supply 
afety Plan  

September 2015
2015 Attachment A.DOCX

 

e to 
ot 

d through the 
tlebutt. 

e source water
ithin the 

ent being 
t does exist 

Water Supply
stems within 

ly database
chemes that
however the
g grading of

not become
first letter

) grades the

n the future.
er Supply is
ow level of
satisfactory

 
 

5
X

r 

.  

e 
t 
e 
f 

e 
r 
e 

.  
s 
f 
y 



 

Wanaka Airport Water Supply 
Water Safety Plan  

 

Status:  Final for Submission to PHS Page 16 September 2015
  Our ref:  2a - Wanaka Airport Water Safety Plan 2015 Attachment A.DOCX

 

chemically’ for the source and treatment and ‘marginally satisfactory, moderate level of risk’ for the 
distribution zone. 

Table 4 Minimum Acceptable Grading 

Community size Source and treatment Distribution 
Greater than 10,000 B a 
From 5001 to 10,000 B b 

5000 or less C c 
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Process and Event Indicators / Cause 

T
ot

al
 R

is
k 

L
ik

el
ih

oo
d 

C
on

se
qu

en
ce

 

Preventative Measure Action Risk 
Reference

Distribution: 
Not enough water 
in post-treatment 
storage to meet 

demand 

There is no post treatment storage. Water is pumped from 
the bore straight in to the tanks.  

No water.  
High water demand and excessive water leaks leads to 

inadequate capacity. 
Structural failure of the reservoir (leakage). The tank has 

not been cleaned recently but there are no issues. 
Low level alarms at reservoir not communicating to bore 

pump.  
Pump from bore fail. 

Falling main failure through condition failure or 
earthquake / catastrophic event.  

Sabotage and vandalism. 

H
ig

h
 

P
os

si
bl

e 
M

od
er

at
e Operator checks site monthly.  

Monitor flows. Log to SCADA. 
Inspections and planned maintenance. 

Records of consumer complaints (e.g. regarding low pressures 
or loss of supply) through the RFS database. 

Repair pump using standby capability. No standby 
pump is available for the booster pump. 

Issue immediate notice of water restrictions to the 
community if supply is seriously interrupted for more 

than 4 hours. 
Implement Water Demand Management Plan. 

Budget for modelling of Wanaka Airport water supply 
(future demand). 

Condition assessment programme (pipe & non-pipe). 

D1.1 

Distribution: 
 Dissolution of 
chemicals from 

construction 
materials 

Inadequate flushing and routine maintenance. This water 
supply cannot be flushed without a flushing point. 
Poor quality materials. Inadequate maintenance or 

replacement of worn materials. 
Materials insufficiently resistant to dissolution by the 

water and the surrounding environment. 
Plumbosolvent water leaching heavy metals out of private 

pipes and fittings. 

H
ig

h
 

L
ik

el
y 

M
od

er
at

e 

O&M procedures. 
Monitoring programme and flushing programme. 

Mainly PVC pipework. 

Public notices r.e. plumbosolvency and the need to 
flush taps. Issue the public notices 6 monthly. 

Investigate plumbosolvency testing in water as per 
DWSNZ. 

Investigate installing a flushing point in the network 
(install a valve at the end of the line). 

D2.1.1 

Distribution: 
Germs enter the 

distribution 
system through 

failed construction 
materials 

This water supply cannot be flushed without a flushing 
point. 

Deterioration of distribution system through material or 
installation failure modes. This could lead to ingress of 

micro-organisms when system pressures fluctuate and go 
negative.  

H
ig

h
 

P
os

si
bl

e 
M

od
er

at
e Establish a higher confidence in current asset condition, 

deterioration profiles, leakage etc.  
Maintain positive system pressures.  

Hydraulic modelling. Planned maintenance and inspections programme part 
of the O&M contract. 

Record incidences of pipe failure and repairs 
undertaken in QLDC's AMS. 

Investigate installing a flushing point in the network 
(install a valve at the end of the line). 

D2.1.2 

Distribution: 
Entry of chemical 

contaminants 
through pipe 

materials 

Biofilm development sustaining pathogens. 
Absorbing hydrocarbons into PE pipe.  

Loss of water and negative pressure could bring in 
contaminants.  

H
ig

h
 

P
os

si
bl

e 
M

od
er

at
e 

Increase the awareness of this risk through procedures.  
Product selection in certain areas where the risk of absorbtion 

into PE pipes is high.  
Monitor leakage and asset condition.  

Record incidences of pipe failure and repairs undertaken 
QLDC's AMS. 

Monitor land uses.  

D2.1.3 
and .4 

Distribution: 
Introduction of 

contamination by 
pressure 

fluctuations 

This is possible through the irrigation system but not 
likely through the network due to the private tanks.  

Mains pressure failure. Burst or leaking mains causes 
water and pressure loss.  

Reservoir elevation ensures pressures can be met at all 
times in the reticulation system. 

Failure of bore pump. 
Unpredicted event such as a major fire. 

H
ig

h
 

P
os

si
bl

e 
M

od
er

at
e 

Condition assessment of mains in the AMP/GIS database 
identifies life expectancy of pipes. Council audit of hygienic 

pipe repair procedures and post disinfection by the contractor.
Reticulation system is built to a modern standard and is well 

managed by VW. 
O&M contract requires prompt attention to leaks and bursts. 

Assess if backflow preventers exist at the Airport and 
investigate installing backflow preventers on private 
tanks and irrigation system if they are not present. 

D2.2.1 

Distribution: 
Introduction of 
contaminating 

material into the 
distribution 

system 

Breaks, leaks, incidental damage to mains. Affected area 
not correctly isolated. Unsuitable temporary bypass and/or 

supply bypass. 
Standard hygiene practices not adopted.  

Inadequate flushing and disinfection practices. 
Inappropriate materials used. Cross connections. 

Unsatisfactory location of water reticulation pipes. 
The turbidity is low. There is no chlorine in the network. 
Contractor staff carry out training and have the correct 

tickets to minimise the risk.  

H
ig

h
 

P
os

si
bl

e 
M

od
er

at
e 

Planned maintenance & dedicated O&M procedures on critical 
mains.  

Quality plan and training programme.  
Hydraulic modelling and pressure testing to identify risk areas 

of network. Improve asset knowledge. 
There may be cross connections with an irrigation system.  
All commercial and residential properties in Luggate have 

acuflos. The wastewater pumpstations have check valves, not 
testable RPZs. 

O&M procedures. 
Investigate installing a flushing point in the network 

(install a valve at the end of the line). 
D2.3.1 

 



Status:  Fina
 

 

 4.5

General
 

Proces

G
 Incor

quality
for

man

 

al for Submission 

Genera

 risks are th

s and Event

eneral: 
rrect water 
y data used 
r supply 
nagement 

to PHS 

al	Risks	

hose not spec

t 

Water S

Failure 

Inappr
I

Failure 

cific to a sup

Delay in ob
SCADA 

Safety Plan 
by staff o

of staff to fo
related qu

ropriate/ inc
nadequate o
of staff to fo

related qu
Use of a no

pply process

Indicators / 

btaining test
failure – no
not properly

or not review
ollow the an
uality assura
correct samp
or incorrect 
ollow the an
uality assura
on-MoH-app

s.  The highe

Cause 

t results from
o data receiv
y understood

wed on sched
nalytical met
ance procedu
pling and / o
monitoring r

nalytical met
ance procedu

proved labor

est level risk

m lab. 
ved. 
d and follow
dule. 
thod and oth
ures. 
r calibration
records. 
thod and oth
ures. 
atory. 

k is that pert

T
ot

al
 R

is
k 

L
ik

el
ih

oo
d 

wed 

her 

n. 

her 

H
ig

h
 

P
os

si
bl

e 

taining to w

C
on

se
qu

en
ce

 
M

od
er

at
e 

Regula
O&M 

Only a

Inclu

C

Upd
Ensu

Page 21
 

water quality

Training p
ar monthly a
contract to 

an MoH app
alert noti

ude key staff
befor

Carry out E.

date the O&
re staff are 

y testing pro

Preventati

programme i
audit of Con
ensure the r

m
proved labora
ces for non-c

f in the WSP
e and during
. coli follow-u

transgr
&M manual w

conversant w
sup

cedures.  Th

ive Measure

in place and
ntractor perf
required ‘Le

met. 
atory is used
compliant te

P process an
g implemen
up sampling
ressions. 
when deficie
with the O&
pply. 

hese stem fro

e 

d monitored.
formance un
evels of Serv

d, (Watercar
est results. 
d provide tr
tation. 
g following a

encies are fo
&M Manual 

om the lack 

 
nder the 
vice’ are 

re), and 

raining 

all 

ound. 
for the 

of informati

Ensure the

Bui

ion in these 

e WINZ data
su

ild a water q

Our ref: 

areas rathe

Action 

a is correct t
upply data. 
quality resul

Wanaka Ai

 2a - Wanaka Airpor

er than evide

to reflect the

lts database

irport Wate
Water Sa

S
rt Water Safety Plan 201

ence of incor

e current 

e. 

er Supply 
afety Plan  

 

September 2015
15 Attachment A.DOCX

rrect data.  

Risk 
Reference

G2 



Status:  Fina
 

 

 

 T5
This sec
to more 
 
The imp
into thr
benefit-c
where im
 
These im
plan exc
• “
to mitig
• “
for but s
 
The tabl
	
	

 

al for Submission 

The	Imp
ction summa
acceptable l

provements 
ree areas of
cost estimat
mprovement

mprovement
cept where s
“To be budge
ate risk. 
“To be sched
should be pr

les overleaf 

to PHS 

provem
arises the im
levels.  Man

were develo
f asset man
te has also 
ts are yet to 

ts have been
stated as: 
eted” – indic

duled” – indi
rioritised for

detail these

Page 2
 

ments	N
mprovement

naging risk in

oped during
nagement: o

been includ
be budgeted

n integrated

cating that t

icates that t
r action.  

e improveme

22

Needed	
ts necessary
n all its form

g the risk id
operations, m
ded to give 
d.   

d into the w

this work ha

this work ha

ents. 

Our ref

to	Man
y to mitigate
ms is an outc

dentification
maintenanc
further con

water supply

as been iden

as been iden

Wanaka A

f:  2a - Wanaka Airpo

nage	th
e the identif
come of good

n workshops
e and new 
sideration t

 asset mana

tified within

tified within

Airport Wat
Water Sa

ort Water Safety Plan 2

he	Risks
fied public h
d asset man

s and are b
assets.  An

to priority, 

agement an

n this WSP a

n this WSP, 

ter Supply 
afety Plan  

September 2015
2015 Attachment A.DOCX

s	
health risks
agement.   

roken down
n indicative
particularly

d long term

as an option

is budgeted

 
 

5
X

s 

n 
e 
y 

m 

n 

d 



Status:  Fina
 

 

 O5.1

Operatio
 

Proc

Sou

Treatm

 

 

 

 

 Distrib

  

 

  

 

  

  

  

Gene
 

 

al for Submission 

perationa

onal improv

cess 

rce 

ment No

Ch
su

To
th

Co

Co

bution I

tre

 

I
m

De
se

Fai

eral 

 In

to PHS 

al	Improv

ements are 

Event / R

Not enough
S

ot enough so
for a

hanges in pr
uck contamin

o little wate
he bore or w

ontamination

ontamination
con

Introduction
material int

s

Not enoug
eatment stor

Dissolution
construc

Re-suspensi
biofilm wit

pressur

Introduction
material int

evelopment,
diment with

ilure to main
p

Inadequa

ncorrect wat
for suppl

vements	

changes or i

Risk Mitigat

h water avai
S1.1.22 
ource water a
abstraction 
P1.3.1 
essure from
nants into th
P10.3 

er can be dra
well to meet d

P1.3.6 
n gets into t
mains  
P2.1 

n of bore/we
nstruction 
P1.3.2 

n of contami
to the distrib
system 
D2.3.1 

gh water in p
rage to meet

D1.1 

n of chemical
ction materi
D2.1.1 
ion of sedim

thin the mai
re fluctuation
D2.2.2 
n of contami
to service res

D1.2 
 or re-suspe

hin tank or r
D1.3 

ntain suffici
pressure 
D2.3.4 

ate staff train
G1 

ter quality d
ly managem

G2 

improvemen

ted 

ilable 

available 

m the bore 
he water 

awn from 
demand  

the trunk 

ell during 

inating 
bution 

post-
t demand 

ls from 
als 

ment or 
ins by 
ns 

inating 
servoir 

ension, of 
reservoir 

ent water 

ning 

data used 
ment 

nts to day to

Prior

Extreme R
Low Bene

Moderate R
Low Bene

Extreme R
Low Bene

 

High Risk a
Benefit

Low Risk a
Benefit

High Risk 
Benefit

High Risk 
Benefit

 

 

Moderate R
Med Bene

Moderate R
Low Bene

  

Low Risk a
Benefit

Moderate R
High Bene

High Risk a
Benefit

 day decisio

rity  

Risk and 
efit-Cost 
Risk and 
efit-Cost 

Risk and 
efit-Cost 

and High 
t-Cost 

and Low 
t-Cost 

and Med 
t-Cost 

and Low 
t-Cost 

Risk and 
efit-Cost 

Risk and 
efit-Cost 

and Low 
t-Cost 

Risk and 
efit-Cost 

and High 
t-Cost 

ns and proce

P

Re

Repair p
Issue imme

Public notic

District wid
contract. Si

edures used

Planned main

Main

eticulation r

The 

pump using s
ediate notice

C

Budget for

ces r.e. plum
Inves

de procedure
ite security 

Reservoir 

Privat

Ensure t

Page 23
 

d to run the w

Dealt w

ntenance an

Provide
Implemen

ntain operati

Con
renewals. En

bore was in

standby cap
e of water re

Implemen
Condition as

r modelling o

mbosolvency 
stigate plum

There 
Cleanin

es for sealing
and damage

any acc

cleaned to r

te tanks pro

the WINZ d
Build 

3

water supply

A

ith under Em
Update Con

nd inspection

e an alterna
nt Water De
ing procedur

ndition asses
nsure any ne

nstalled in 19

O&M p

ability. No s
estrictions to

for more 
nt Water De
ssessment pr

of Wanaka A

and the nee
mbosolvency 

O&M p
is a hydrant

ng / flushing 

g, fencing an
e checks by t
umulated se

O&M p
emove any a

O&M p
ovide water p

Update WS

ata is correc
a water qua

y.  These im

Action 

mergency M
ntingency Pl

ns programm

ative emerge
emand Mana
res to manag

ssment prog
ew pipe rene

995. This ha

procedures.

standby pum
o the commu
than 4 hour

emand Mana
rogramme (p

Airport wate

ed to flush ta
testing in w

procedures.
t flushing pr
carried out 

nd cleaning 
the operator
ediment whe

procedures.
accumulated

procedures.
pressure to 

P every 3 ye

ct to reflect t
ality results 

mprovements

Management
lans. 

me part of th

ency supply.
agement Pla
ge unplanne

gramme. 
ewals are to 

as not been a

mp is availab
unity if supp
rs. 
agement Pla
pipe & non-p

er supply (fu

aps. Issue th
water as per 

rogramme.
as required

reservoirs a
r monthly. R
en required.

d sediment w

individual p

ears. 

the current 
database. 

s are prioriti

t. 

he O&M con

an. 
ed failure. 

current sta

an issue. 

ble for the b
ply is seriou

an. 
pipe). 

uture deman

he public not
DWSNZ. 

. 

are integrate
Reservoir cle
. 

when requir

properties. 

supply data

ised on risk 

ntract. 

ndard. 

ooster pump
sly interrup

nd). 

tices 6 mont

ed into the O
aned to rem

ed. 

a. 

and an indi

C
Ti

O&

To b

O&

O
O&

To b
O&

To b

O&

O

p. 
pted O&

To b

I

To b

thly. I

To b

O&

To b

O&M 
move 

O&

To b
O&

To b
O&

To b
I

O
O&

To b

Our ref: 

cative benef

Cost and 
imeframe 

&M contract  
 

be confirmed

&M contract  
 

On-going 
&M contract  

 
be confirmed
&M contract  

 
be scheduled

-  
 
- 

&M contract  
 

On-going 

&M contract  
 

be confirmed

Internal 
 

be scheduled
Internal 

 
be scheduled

&M contract  
 

be confirmed

&M contract  
 

be confirmed
&M contract  

 
be confirmed
&M contract  

 
be confirmed
Internal 

 
On-going 

&M contract  
 

be confirmed

Wanaka Ai

 2a - Wanaka Airpor

fit-cost level

Respons
Delive

 

d 

Netw
Oper

 Netw
Oper

 

d 

Chief En
& Net
Oper

 

d 

 Netw
Oper

Chief En

 Netw
Oper

 

d 

Netw
Oper

d 
Chief En

d 
Chief En

 

d 

Netw
Oper

 

d 

Netw
Oper

 

d 

Netw
Oper

 

d 
Chief En

Environ
Consent

 

d 

Environ
Consent

irport Wate
Water Sa

S
rt Water Safety Plan 201

l. 

sibility / 
red by  

B

work 
rator 

B

work 
rator 

B

ngineer 
twork 
rator 

B

work 
rator 

B

ngineer 

work 
rator 

B

work 
rator 

B

ngineer b

ngineer B

work 
rator 

B

work 
rator 

B

work 
rator 

B

ngineer 
b

nmental 
t Officer 

B

nmental 
t Officer 

B

er Supply 
afety Plan  

 

September 2015
15 Attachment A.DOCX

Budgeted 
in LTP? 

Budgeted 
in LTP 

Budgeted 
in LTP 

Budgeted 
in LTP 

Budgeted 
in LTP 

- 

Budgeted 
in LTP 

Budgeted 
in LTP 

To be 
budgeted 

Budgeted 
in LTP 

Budgeted 
in LTP 

Budgeted 
in LTP 

Budgeted 
in LTP 

To be 
budgeted 

Budgeted 
in LTP 

Budgeted 
in LTP 



Status:  Fina
 

 

 M5.2

Mainten
	

Proc

Sou

 

 

 

Treatm

 

  

 

 Distrib

  

Distrib

 

 

 

al for Submission 

Maintenan

nance improv

cess 

rce 
c

fer
la
fo

li
d

 So
lea

ment  N

Co

 C
t

Sed

bution Re

Dev

bution 
sys

E

to PHS 

nce	Impro

vements are

Event / R

Source w
contaminatio
rtiliser, geot

andfills, surf
orestry, deco
mining, con

ivestock, sea
discharged t

industria

Source wat
miner

S

ource water 
kage, arisin
use of haza

No flow throu

ontaminatio
s

Contaminate
the bore/wel

diment cont
st

e-suspension
sediments i

s

velopment o

Germs ente
stem throug

m

Entry of chem
through 

D2.

No, inade
incorrectly i

preve

ovements	

e changes or

Risk Mitigat

water receiv
on from: irri
thermal, dow
face impoun
ommissioned
ntaminated 
aled surfaces
o land, dom
l, agrichemi
S1.1 

er in contac
ral deposits 
S1.1.19 

 receives spi
ng from the s
ardous subst
S1.1.6 

ugh the trun
P2.4.1 

on of the aqu
source) 
P1.3.5 

ed water gett
ll from the s
P1.3.4 

taining conta
tirred up 

P2.2 
n of contami
in the distrib
system 
D2.3.2 

of sediment o
D2.3.3 

er the distrib
gh failed con
materials 

D2.1.2 
mical contam
pipe materi
1.3 and .4 

quate, fault
installed bac
ntion device
D2.4.2 

	

r improveme

ted 

ves 
igation, 
wnholes, 
dments, 
d wells, 
sites, 

s, waste 
estic or 
icals 

t with 

illage, or 
storage or 
tances 

nk mains 

uifer (the 

ting into 
surface 

aminants 

inants in 
bution 

or biofilm 

bution 
struction 

minants 
ials 

y, or 
ckflow 
e 

ents to the w

Prior

Low Risk a
Benefit

Moderate R
Low Bene

High Risk 
Benefit

Moderate R
Low Bene

Extreme R
Med Bene

High Risk 
Benefit

Moderate R
Mod Bene

Low Risk a
Benefit

Moderate R
Low Bene

  

High Risk 
Benefit

 

Low Risk a
Benefit

way mainten

rity  

and Low 
t-Cost 

Risk and 
efit-Cost 

and Med 
t-Cost 

Risk and 
efit-Cost 

Risk and 
efit-Cost 

and Mod 
t-Cost 

Risk and 
efit-Cost 

and Med 
t-Cost 

Risk and 
efit-Cost 

and Low 
t-Cost 

and High 
t-Cost 

nance is und

Reass

Emergen

 C

 C

P

Maintain 
with emph

C

ertaken or p

Improv
sess catchme

Allo

ncy response

Consider a C

Co

Upgra
Consider a C

Planned main
Record incid

Prohibi
an up to dat

hasis on back

Check comm
Develop 

Page 24
 

planned.  Th

ve informati
ent risks at l
Determine 

ow for radiol

e to chemical

Chemical Sp

ondition ass

ade the bore
Chemical Sp

ntenance an
dences of pip

it use of the 
te register of
kflow protec

Med
mercial high r

a formal pol
Check

4

he improvem

A

on about the
least five ye
if bore secur

logical testin

l spill events
grou

pill Plan spe

sessment pro

head securit
pill Plan spe

O&M p

nd inspection
pe failure an

Council ma
f DWCs. Cou
ction for mai
dical Officer 
risk premise
licy and guid
k overflow lo

ments are pri

Action 

e catchment
arly in accor
rity status c

ng of bore w

s by ORC an
undwater. 
ecific to Airp

ogramme (pi

ty to meet D
ecific to Airp

procedures.

ns programm
nd repairs u

ains by unreg
uncil audits
ins. Report a
of Health an
es at least a
delines cove
ower than th

ioritised by h

t and/ or rech
rdance with
can be achiev

ater every 1

nd QLDC to 

ort in the ev

ipe and non

DWSNZ requ
ort in the ev

me part of th
ndertaken i

gistered wat
on Water C

any unregist
nd DWA. 
nnually for b
ring backflo
he inflow. 

highest risk

harge zone. 
h the DWSNZ
ved.  

10 years. 

minimise im

vent of a spi

-pipe). 

uirements.
vent of a spi

he O&M con
in QLDC's A

ter carriers.
Carriers on a
tered water 

backflow tes
ow protection

k and highes

 
Z 2005/08. 

mpacts on th

llage. 

llage. 

ntract. 
AMS. 

a random ba
carriers to t

sting. 
n.  

st benefit-cos

T

To b

To b

To 

To b

he To b

To b

To b

To b

O&

To b

O&

To b

O&

To b

asis 
the 

To b

Our ref: 

st. 

Cost and 
Timeframe 

be scheduled
 

be confirmed

be budgeted
 

be confirmed

be scheduled
 

be confirmed

be scheduled
 

be confirmed

&M contract 
 

be confirmed

&M contract 
 

be confirmed

&M contract 
 

be confirmed

Internal 
 

be scheduled

Wanaka Ai

 2a - Wanaka Airpor

Respon
/ Deliv

d  

d 

Chief E

Environ
Con
Off

d  

d 

Environ
Con
Off

d  

d 

Wan
Air

d  

d 
Chief E

t  

d 

Chief E
& Wa

Air

t  

d 

Net
Oper

t  

d 

Net
Ope

d 
Chief E

irport Wate
Water Sa

S
rt Water Safety Plan 201

nsibility 
vered by 

B

Engineer 
/ 
nmental 

nsent 
ficer 

b

nmental 
nsent 
ficer b

naka 
rport  b

Engineer b

Engineer 
anaka 
rport b

work 
rator  

B

work 
rator 

B

Engineer B

er Supply 
afety Plan  

 

September 2015
15 Attachment A.DOCX

Budgeted 
in LTP? 

To be 
budgeted 

To be 
budgeted 

To be 
budgeted 

To be 
budgeted 

To be 
budgeted 

Budgeted 
in LTP  

Budgeted 
in LTP 

Budgeted 
in LTP 



Status:  Fina
 

 

 N5.3

The con
wastewa
 

Proc

Sou

 

 

Treatm

 

  

  

  

 

Treatm

 

 

Distrib

 

al for Submission 

ew	Infras

struction of 
ater to the P

cess 

rce So

effl

ment To
th

Ex

No

T

 In

No

ment Co

C
the

C
h

bution In

Wa
s

to PHS 

structure	

new infrast
Project Pure 

Event / R

ource water 
dis

Source wate
luent or untr

efflu
S

Not enough
S

o little wate
he bore or w

cessive form
by-

P
ot enough fre

oo much fre

ncorrect chem
poor

ot enough so
for a

ontamination

ontaminated
e bore/well fr

Changes in 
hammer (pre

contaminan

ntroduction o
pressur

ater pressur
system lowe

suppli

No, inade
incorrectly i

preve

tructure is n
WWTP. Thi

Risk Mitigat

receives sep
scharges  
S1.1.7 

er receives t
reated (leak
uent ponds 
S1.1.10 
h water avai
S1.1.22 
er can be dra

well to meet d
P1.3.6 

mation of chl
-products 
P7.1.3.1 
ee available
P7.1.1 
e available c
P7.1.2 
mical dosing
r treatment 

P10.2 
ource water a
abstraction 
P1.3.1 
n gets into t
mains  
P2.1 

d water gett
rom shallow
P1.3.3 
pressure, or

essure surge
nts into the 
P10.1 

of contamin
re fluctuation
D2.2.1 

re in the dist
er than press
ied premises
D2.4.1 

quate, fault
installed bac
ntion device
D2.4.2 

necessary wh
is will mitig

ted 

ptic tank 

reated 
kage) from 

ilable 

awn from 
demand  

lorination 

e chlorine 

chlorine 

g leads to 

available 

the trunk 

ting into 
wer depths 

r water 
es), suck 
water 

ation by 
ns 

tribution 
sure in 
s 

y, or 
ckflow 
e 

here improv
gate the mos

Prior

High Risk a
Benefit

Moderate R
High Bene

Extreme R
Low Bene
Extreme R
High Bene

Low Risk a
Benefit

  

  

  

Moderate R
Low Bene

High Risk a
Benefit

Moderate R
High Bene

Low Risk a
Benefit

High Risk a
Benefit

Low Risk a
Benefit

 

vements to o
t extreme ri

rity  

and High 
t-Cost 

Risk and 
efit-Cost 

Risk and 
efit-Cost 
Risk and 
efit-Cost 

and High 
t-Cost 

Risk and 
efit-Cost 

and High 
t-Cost 

Risk and 
efit-Cost 

and High 
t-Cost 

and High 
t-Cost 

and High 
t-Cost 

operations an
isks to publi

Conne

VW have a

Upgrade th

If the Airpo

Determine

Assess if ba

nd mainten
ic health. 

ect Wanaka 

a mobile eme

e bore pump

ort expands, 

e final protoz

ackflow prev
on pri

Page 25
 

ance are not

Airport to P

ergency chlo
the pu

p shed and i
ox

considerati
water 

zoa log credi

venters exist
ivate tanks 

5

t sufficient t

A

Project Pure

orine treatm
ump shed to
nclude a gen
xidation pon
on may need
supply and /

it removal r
upgra

t at the Airp
and irrigatio

to mitigate r

Action 

e WWTP (rem

ment plant. T
o be rebuilt/ 
nerator conn
nds to the Ai
d to be given
/ or provide 

 

requirement 
ade design.
port and inv
on system if

risks.  The m

moving the n

To use this a
expanded. 
nection. Con
irport. 
n to upgrade
treatment. 

for the supp

estigate inst
f they are no

most signific

need for sep

at Wanaka A

nsider movin

e the bore, fi

ply to guide 

talling back
ot present. 

cant improv

tic tanks). 

Airport requi

ng shed from

ind an altern

any treatme

flow prevent

vement will 

C
Ti

 To b

ires 

m the 

nate 

I

To b

ent 

ters 

Inter
c

To b

Our ref: 

be the pipin

Cost and 
imeframe 

be budgeted

Internal 
 

be confirmed

rnal & O&M
contract  

 
be scheduled

Wanaka Ai

 2a - Wanaka Airpor

ng of Wanak

Respons
Delive

d 

Ass
Perform
Asset Pl

tea

d 
Chief En

M 

d 

Chief En
& Net
Oper

irport Wate
Water Sa

S
rt Water Safety Plan 201

ka Airport an

sibility / 
red by  

B

set 
mance & 

lanning 
ms 

b

ngineer  c

ngineer 
twork 
rator b

er Supply 
afety Plan  

 

September 2015
15 Attachment A.DOCX

nd Luggate 

Budgeted 
in LTP? 

To be 
budgeted 

To be 
confirmed 

To be 
budgeted 



 

Wanaka Airport Water Supply 
Water Safety Plan  

 

Status:  Final for Submission to PHS Page 26 September 2015
  Our ref:  2a - Wanaka Airport Water Safety Plan 2015 Attachment A.DOCX

 

Process Event / Risk Mitigated Priority  Action Cost and 
Timeframe 

Responsibility / 
Delivered by  

Budgeted 
in LTP? 

Distribution  Dissolution of chemicals from 
construction materials 

D2.1.1 

High Risk and Med 
Benefit-Cost 

Investigate installing a flushing point in the network (install a valve at the end of the line). 

Internal 
 

To be confirmed  Chief Engineer 
To be 

budgeted 

 Introduction of contaminating 
material into the distribution 

system 
D2.3.1 

 

 Germs enter the distribution 
system through failed construction 

materials 
D2.1.2 

High Risk and Low 
Benefit-Cost 

  Entry of chemical contaminants 
through pipe materials 

D2.1.3 and .4 

 

  Re-suspension of contaminants in 
sediments in the distribution 

system 
D2.3.2 

Moderate Risk and 
Low Benefit-Cost 

  Development of sediment or biofilm 
D2.3.3     
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Figure 5 Contaminated Water Contingency Plan 
 

 

 

Continued below 

YES 

NO 

Where is the fault? 

Event – Biological 
contamination of water in 
the storage tank  

Event – Biological 
contamination of water 
enters the reticulation 
network 

Follow WSP corrective actions as required. Escalate for the following events if corrective 
actions fail and follow procedures as follows: 

Follow procedures in 
Figure 4.1 of the 
DWSNZ 2005/08  
over page. 

Follow procedures in 
Figure 4.2 of the 
DWSNZ 2005/08 over 
page. 

Contaminated water supply reported / identified by: QLDC Call Centre / Public / Contractor 

Undertake actions to mitigate impact (i.e. 
close value, shut down pumps) 

Inform Emergency Coordinator 
QLDC Infrastructure Services 

Emergency Coordinator to liaise with 
contractor and identify cause of outage and 

severity of problem 

Investigate alternative source 

Environmental:  
 High Turbidity 
 Biological Contamination 
 Chemical Contamination 

Assess: 
 Cause & severity of contamination 
 No. of customers affected 
 Likely timeframes to restored service 

Liaise with Network 
Operator 

Third Party Network 
(i.e. power supply) 

Scheme Headworks 
(equipment Failure) 

SCADA / Control 
Failure 

False alarm? 

Reset alarm & document in 
monthly report to QLDC 

 

Key Contacts 

QLDC: Chief Engineer Ulrich Glasner 
027 222 4813 
(03) 4501721 

VW: Contract Manager Jason Climo  
 

027 555 9011 
(03) 450 9241 
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Figure 4.1: Response to E. coli contamination of drinking-water leaving treatment plant 

Routine monitoring of E. coli OR 
continuous monitoring of disinfectant 

Action 
In consultation with the DWA:
• stop remedial actions
• resume normal operation
• resume normal sampling

Immediate action

• Inform DWA.
• Re - sample at plant and sample distribution system.
• Enumerate E. coli .
• Investigate cause.
• Inspect plant/source.
• Take corrective action.

Action 
• Consult DWA.
• Intensify corrective action.
• Increase disinfection.
• Consider ‘Boil Water’ notice.
• Continue E. coli monitoring.

Is E. coli 
present OR is
disinfection 

  inadequate? 

Has
the reason for the 

transgression been identified AND 
corrective action taken AND is E. coli absent

in all samples AND is DWA satisfied
that there is no remaining

contamination?

Has E. coli been 
absent for three

successive days?

No

No 

No 

Yes 

Yes

Yes
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Figure 4.2: Response to E. coli contamination of a drinking-water supply distribution zone 

Routine monitoring of E. coli OR continuous 
disinfectant concentration

Action
• Consult DWA
• Stop remedial action
• Resume normal operation

Immediate action

• 
• 
• 
• 
• 
• 
• 

Inform DWA.
Inspect plant/source.
Resample at plant. 
Resample distribution at original and adjacent sites. 
Enumerate E.coli. 
Investigate fault. 
Take corrective action. 
 
  

.

 

Action

• Immediately consult DWA.
• Consider ‘Boil Water’ notice.
• Intensify investigation of cause.
• Increase disinfection.
• Consider flushing contaminated water to waste.
• Intensify corrective action.

Is E. coli present
OR is disinfection 

inadequate?

Is E. coli less than
10/100 mL?

Is the fault
corrected? AND is E. coli

absent for three successive days? 
AND is the DWA satisfied that

there is no remaining
contamination?

No

Yes

No

Yes

Sampling in response to 
positive E. coli sample at 

treatment plant OR 
inadequate disinfectant level 

Resample and enumerate E. coli daily
Continue investigation of fault

No

Yes
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Contaminated Water Supply 

NO 

YES 

NO 

Continued from above 

Notify DWA / MOH 
-consider boil water notice 

-investigate alternative supply 

Notify Media Liaison Officer 

Continue corrective actions 

 

Problem 
persists? 

Corrective Action 
Successful? 

Identify any special needs of 
consumers affected (dialysis 
patients, medical facilities, schools 

 

Implement standby systems / 
contingency plans (i.e. tankers, 
generator, bottled water etc) 
 

 
Consider the use of: 
 Communications personnel 
 Opening Call centre 
 Convening EMG 
 Inform Unit Managers 
 Utilising additional resources  

 

Long Term Management 

Inform DWA / MOH 
Stop Corrective Action 

Resume normal operation & 
Routine testing 
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Figure 6 Loss of Water Contingency Plan 
 
 

Contaminated water supply reported / identified by: QLDC Call Centre / Public / Contractor 

Undertake actions to mitigate impact (i.e. close 
value, shut down pumps) 

Inform Emergency Coordinator 
QLDC Infrastructure Services 

Emergency Coordinator to liaise with contractor 
and identify cause of outage and severity of 

problem 

Where is the  
fault? Notify Media Liaison Officer 

Third Party network (i.e 
power supply) 

Scheme Headworks 
(mechanical / structural 

Excessive Consumer 
Demand 

Drought SCADA / Control 
Fault 

Liaise with Network 
Operator 

False 
alarm? 

Assess: 
-number of faults 
-extent of outage 

-number of customers affected 
-likely timeframes to restored service 

 Can stored water 
 maintain supply until  

service restored 
? 

Consider 
alternative or 

supplementary 
sources 

Commence repair 

Monitor reservoir 
storage levels vs 

consumer demand 

Reset alarm 

Commence repair 

Identify any special needs of consumers 
affected (dialysis patients, medical 

facilities, schools etc) 

Implement standby systems / contingency 
plans (i.e. tankers, generator, bottled 
water etc) 

Consider the use of: 
 Communications personnel 
 Opening Call centre 
 Convening EMG 
 Inform Unit Managers 
 Utilising additional resources  

Notify Media Liaison Officer 

Consider water restrictions 

Repair and restore service 

 

Notify Fire Service & Public Health South 

 

Loss of Water 

Can stored water 
 maintain supply 

? 

 

Long Term Management 
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QLDC: Chief Engineer Ulrich Glasner 

VW: Contract Manager Jason Climo  

027 222 4813 
(03) 4501721 

027 555 9011 
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Figure 7 Long Term Management (post-event) 
 
 
 

LONG -TERM MANAGEMENT (POST EVENT) 

Emergency Event Resolved
&

Service Restored

Is this event likely
    to  re- occur ?

Renew 
equipment 

Is current capacity
sufficient ? 

Consider upgrade 
or additional 

capacity 

Assess risk / 
benefit 

Is there a budget 
for the work ?

Does equipment 
need renewed ? 

Programme 
Replacement

Were systems or 
processes at fault 

? 

Review/ improve 
system or process

Report to QLDC

YES 

NO 

YES 

NO 

YES NO 

YES 

YES

NO 

Allocate budget

NO 

Amend PHRMP 

Were contingency
measures successful 

? 

Review /Improve 
Event 

Management 
Procedures 

YES 

NO 

Key Contacts :

  QLDC: Chief Engineer Ulrich Glasner 
027 222 4813 
(03) 4501721 

VW: Contract Manager Jason Climo  
027 555 9011 
(03) 450 9241 
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Risks to Public Health 
Preventative Measures 

List the measures that could be used to reduce the likelihood of each event 
happing. There needs to be at least one preventative measure for each cause. 

Corrective Actions 
Actions to take if preventative measures fail.  

R
ef

 

Process Event 

L
ik

el
ih

oo
d 

C
on

se
qu

en
ce

 
R

is
k 

Indicators / Cause Preventative Measure 

R
es

po
n

si
bi

li
ty

 / 
D

el
iv

er
ed

 b
y 

Sign that Action is Needed Action Project ID Cost Timeframe 

R
es

po
n

si
bi

li
ty

 / 
D

el
iv

er
ed

 b
y 

 

S
1.

1.
6 

Source 

 Source water 
receives spillage, or 

leakage, arising from 
the storage or use of 

hazardous 
substances 

U
n

li
ke

ly
 

M
od

er
at

e 
M

od
er

at
e 

Non-permitted or permitted activities 
within the source protection zone. 

Accidental spillage of wastes or chemicals 
during handling or transport. 

There are no known overflow paths over or 
near the bore site. 

Aviation gas storage tanks onsite. New 
tanks being installed airside in 2015. This 
will mitigate the risk of leakage from the 

old tanks. 

No chemicals likely to be 
transported near to the bores. 

Develop an understanding of the 
extent of the source catchment or 

recharge zone.  
Obtain information about non-

permitted activities in the 
catchment or recharge zone from 

the Council. 
Obtain a list of permitted activities 

that are potential causes of 
contamination. 

Ensure water supplier is informed 
of new discharge consent 

applications in the source protection 
zone. 

C
h

ie
f 

E
n

gi
n

ee
r 

Median E. coli count over 
12 months > 500/100mL. 

Elevated levels of 
contaminants in source water 
(not compliant with ANZECC 

guideline). 
Reticulated water not 

compliant with DWSNZ. 
Lack of knowledge of 

catchment/ recharge zone, and 
sources of contamination in the 

area. 

Emergency response to chemical 
spill events by ORC and QLDC to 

minimise impacts on the 
groundwater. 

 Consider a Chemical Spill Plan 
specific to Airport in the event of 

a spillage. 

Wanaka 
Airport 

To be 
scheduled 

To be 
confirmed 

C
h

ie
f 

E
n

gi
n

ee
r 

/ E
n

vi
ro

n
m

en
ta

l 
C

on
se

n
t 

O
ff

ic
er

 

S
1.

1.
7 

Source 
Source water 

receives septic tank 
discharges P

os
si

bl
e 

M
od

er
at

e 
H

ig
h

 

Airport wastewater is disposed of via 
approx. eight septic tanks. The closest 
septic tank is 20m to the north east. In 

addition, two to three hangars discharge 
effluent to on-site holding tanks with 
effluent being taken off-site for final 

disposal.  
Project Pure WWTP and Discharge Field 
lie 800m to the north of the bore. It is not 

considered that the Wanaka Airport water 
supply bore is located within the effluent 

plume area. 
There has only been one known E.coli 
exceedance within this water supply. 

Obtain information about the 
number and location of septic tank 

discharges in the catchment or 
recharge zone. 

Consider treatment options or 
development of a new source. C

h
ie

f 
E

n
gi

n
ee

r 

Median E. coli count over 
12 months > 500/100mL. 
Elevated levels of nitrate, 

nitrite in source water. 
Reticulated water not 

compliant with DWSNZ. 
No information to allow 

establishment of satisfactory 
separation between bores and 

tanks. 

Connect Airport and Luggate to 
Project Pure WWTP (removing 

the need for septic tanks). 
Reassess catchment risks at least 
five yearly in accordance with the 

DWSNZ. 

QLDC 
Asset 

Planning 
& Asset 

Perf. 
teams 

To be 
budgeted 

To be 
budgeted 

W
an

ak
a 

A
ir

po
rt

 

S
1.

1.
8 

Source 

Source water 
receives run-off from 

urban or sealed 
surfaces 

L
ik

el
y 

In
si

gn
if

ic
an

t 
M

od
er

at
e 

Urban or industrial area within source 
protection zone. 

Poor understanding of catchment or 
recharge zone. 

Poor identification of areas where run-off 
may be influenced by land use activities. 

Inadequate collection, or treatment, of run-
off, and inappropriate disposal. 

New activity in source protection zone. 
The airport hard standing is increasing, 
this includes a runway, roads and sealed 

carparks. 

Groundwater protection zone in the 
immediate area of the bores using 

stormwater reticulation. 

C
h

ie
f 

E
n

gi
n

ee
r 

Median E. coli count over 
12 months > 500/100mL. 

Elevated levels of 
contaminants in source water.
Treated water not compliant 

with DWSNZ. 
Lack of knowledge of 

catchment/ recharge zone, and 
sources of contamination in the 

area. 

Improve information about the 
catchment and/ or recharge zone.  
Reassess catchment risks at least 
five yearly in accordance with the 

DWSNZ. 

Internal 
To be 

scheduled 
To be 

confirmed 

C
h

ie
f 

E
n

gi
n

ee
r 

/ E
n

vi
ro

n
m

en
ta

l C
on

se
n

t 
O

ff
ic

er
 

S
1.

1.
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Source 

Source water 
receives material 

from surface 
impoundments 
(waste ponds or 
lagoons) either 

treated discharge or 
leakage 

U
n

li
ke

ly
 

M
in

or
 

L
ow

 

There are no surface impoundments. Refer to S1.1.2. 

C
h

ie
f 

E
n

gi
n

ee
r 

Refer to S.1.1.2. 

Improve information about the 
catchment and/ or recharge zone.  
Reassess catchment risks at least 
five yearly in accordance with the 

DWSNZ. 

Internal To be 
scheduled 

To be 
confirmed 
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Risks to Public Health 
Preventative Measures 

List the measures that could be used to reduce the likelihood of each event 
happing. There needs to be at least one preventative measure for each cause. 

Corrective Actions 
Actions to take if preventative measures fail.  

R
ef
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L
ik

el
ih

oo
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C
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se
qu

en
ce

 
R

is
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Indicators / Cause Preventative Measure 

R
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R
es

po
n
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 / 
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S
1.

1.
10

 

Source 

Source water 
receives treated 

effluent or untreated 
(leakage) from 
effluent ponds 

U
n

li
ke

ly
 

M
od

er
at

e 
M

od
er

at
e 

Project Pure WWTP and Discharge Field 
lie 800m to the north of the bore. It is not 

considered that the Wanaka Airport water 
supply bore is located within the effluent 
plume area. The effluent is also filtered 
and UV treated prior to disposal to land. 
Irrigation of Project Pure treated effluent 

on to the grass runway is planned for 2015. 

Develop an understanding of the 
extent of the source catchment or 

recharge zone.  
Obtain information about non-

permitted activities in the 
catchment or recharge zone from 

the Council. 
Obtain a list of permitted activities 

that are potential causes of 
contamination. 

Ensure water supplier is informed 
of new discharge consent 

applications in the source protection 
zone. 

C
h

ie
f 

E
n

gi
n

ee
r 

Median E. coli count over 
12 months > 500/100mL. 

Elevated levels of 
contaminants in source water 
(not compliant with ANZECC 

guideline). 
Reticulated water not 

compliant with DWSNZ. 

Connect Airport and Luggate to 
Project Pure WWTP (removing 

the need for septic tanks). 
Reassess catchment risks at least 
five yearly in accordance with the 

DWSNZ. 

QLDC 
Asset 

Planning 
& Asset 

Perf. 
teams 

To be 
budgeted 

To be 
budgeted 

W
an

ak
a 

A
ir

po
rt

 

S
1.

1.
11

 

Source 

Source water quality 
influenced by waste 
disposal down hole 

or bores 

R
ar

e 
In

si
gn

if
ic

an
t 

L
ow

 

Waste disposal down holes or bores within 
source protection zone. This is unlikely. 

QLDC 
Asset 

Planning 
& Asset 

Perf. 
teams 

To be 
budgeted 

To be 
budgeted 

S
1.

1.
12

 

Source 

 Source water 
receives leakage of 
contaminants down 

abandoned or 
decommissioned 

wells 

R
ar

e 
In

si
gn

if
ic

an
t 

L
ow

 Abandoned or improperly decommissioned 
wells within source protection zone. This is 

unlikely. 

QLDC 
Asset 

Planning 
& Asset 

Perf. 
teams 

To be 
budgeted 

To be 
budgeted 

S
1.

1.
13

 

Source 

Source water 
receives faecal 
matter from 

livestock or feral 
animals 

U
n

li
ke

ly
 

M
od

er
at

e 
M

od
er

at
e 

No intensive farming activity in the 
catchment to cause significant 

contamination events near to the bore site. 
Animals within source protection zone. 

Poor understanding of catchment or 
recharge zone. 

Poor water quality results. 

Check for presence of E.coli in 
treated water samples as per 

DWSNZ 2005/08. 
Monitor water quality 

(groundwater) for evidence of 
health-significant contaminants.  C

h
ie

f 
E

n
gi

n
ee

r 

Median E. coli count over 
12 months > 500/100mL. 

Elevated levels of nitrate or 
nitrite in source water. 
Reticulated water not 

compliant with DWSNZ. 
Lack of knowledge of 

catchment/ recharge zone. 
Stock with access to source 

water. 

Improve information about the 
catchment and/ or recharge zone.  
Reassess catchment risks at least 
five yearly in accordance with the 

DWSNZ. 

Internal To be 
scheduled 

To be 
confirmed 

C
h

ie
f 

E
n

gi
n

ee
r 

/ E
n

vi
ro

n
m

en
ta

l C
on

se
n

t 
O

ff
ic

er
 

S
1.

1.
14

 

Source 

Agrichemicals 
(including stock dip) 

or poisons enter 
source water U

n
li

ke
ly

 
M

od
er

at
e 

M
od

er
at

e Agrichemicals or pesticides used within 
catchment enter the groundwater. 

No chemicals likely to be transported near 
to the bores. 

Strict controls on pesticide 
application under ERMA and MoH 

supervision. 
Monitor for chemical determinands 
for impact of land use activities on 

water. C
h

ie
f 

E
n

gi
n

ee
r 

Concentrations of 
agrichemicals > 50% of their 

MAV in the source water. 
Reticulated water not 

compliant with DWSNZ. 
Lack of knowledge of 

catchment/ recharge zone. 
Agrichemicals still being 

applied in a way that is likely 
to contaminate the source. 

Improve information about the 
catchment and/ or recharge zone.  
Reassess catchment risks at least 
five yearly in accordance with the 

DWSNZ 2005/08. 
Emergency response to chemical 
spill events by ORC and QLDC to 

minimise impacts on the 
groundwater. 

Internal & 
Wanaka 
Airport 

To be 
scheduled 

To be 
confirmed 

S
1.

1.
15

 

Source 

Contaminants 
washed into source 

water during 
irrigation U

n
li

ke
ly

 
M

in
or

 
L

ow
 

Irrigation being undertaken within source 
protection zone. Treatment process is chlorinated. 

C
h

ie
f 

E
n

gi
n

ee
r 

Median E. coli count over 
12 months > 500/100mL. 

Elevated levels of 
contaminants in source water.

Reticulated water not 
compliant with DWSNZ. 

Farmers unaware of possible 
effects of irrigation. 

Development of algal blooms. 
Signs of salt migration into 
groundwater from the soil 

salinisation. 

Improve information about the 
catchment and/ or recharge zone.  
Reassess catchment risks at least 
five yearly in accordance with the 

DWSNZ 2005/08. 

Internal 
To be 

scheduled 
To be 

confirmed 
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Risks to Public Health 
Preventative Measures 

List the measures that could be used to reduce the likelihood of each event 
happing. There needs to be at least one preventative measure for each cause. 

Corrective Actions 
Actions to take if preventative measures fail.  

R
ef

 

Process Event 

L
ik

el
ih

oo
d 

C
on

se
qu

en
ce

 
R

is
k 

Indicators / Cause Preventative Measure 

R
es

po
n

si
bi

li
ty

 / 
D

el
iv

er
ed

 b
y 

Sign that Action is Needed Action Project ID Cost Timeframe 

R
es

po
n

si
bi

li
ty

 / 
D

el
iv

er
ed

 b
y 

 

S
1.

1.
16

 

Source 

Source water 
receives sediment 
and agrichemicals 

from forestry 
activities 

R
ar

e 
M

in
or

 
L

ow
 Poor forestry management practices. This 

is not applicable, there is no commercial 
forestry within the catchment. 

This is not applicable, there is no 
commercial forestry within the 

catchment. 

C
h

ie
f 

E
n

gi
n

ee
r 

Median E. coli count over 
12 months > 500/100mL. 

Elevated levels of 
contaminants (including 

turbidity) in source water. 
Treated water not compliant 

with DWSNZ. 
Unsatisfactory practices still 

being used in the management 
of the forest. 

Improve information about the 
catchment and/ or recharge zone.  
Reassess catchment risks at least 
five yearly in accordance with the 

DWSNZ. 

Internal To be 
scheduled 

To be 
confirmed 

S
1.

1.
17

 

Source 
Fertiliser enters 

source water during 
application U

n
li

ke
ly

 
M

in
or

 
L

ow
 

Application of fertiliser in the catchment or 
recharge zone. 

Farmer unaware of the extent of the 
catchment or recharge zone. 

Poor fertiliser application practices.  
No intensive farming activity in the 

catchment to cause significant 
contamination events near to the bore site. 

Develop an understanding of the 
extent of the source catchment or 

recharge zone.  
Gather information on the use of 
fertiliser in the source protection 

zone, and monitor water quality for 
evidence of health-significant 

contaminants.  
Inform farmers with property in the 
catchment or recharge zone of this, 
and the effects their activities can 

have on source water quality. 
Inform farmers of correct fertiliser 

application practices. 

C
h

ie
f 

E
n

gi
n

ee
r Elevated levels of 

contaminants, including algae/ 
cyanobacteria, in source water.

Treated water not compliant 
with DWSNZ. 

Poor fertiliser application 
practices in use. 

Improve information about the 
catchment and/ or recharge zone.  
Reassess catchment risks at least 
five yearly in accordance with the 

DWSNZ. 

Internal To be 
scheduled 

To be 
confirmed 

C
h

ie
f 

E
n

gi
n

ee
r 

/ E
n

vi
ro

n
m

en
ta

l 
C

on
se

n
t 

O
ff

ic
er

 

S
1.

1.
18

 

Source 
Geothermal 

contaminants enter 
source water R

ar
e 

In
si

gn
if

ic
an

t 
L

ow
 

Geothermal activity in the source water 
catchment or recharge zone. 

Poor understanding of the catchment or 
recharge zone when the source was 

selected. 
No, or limited, water quality monitoring 
undertaken when selecting the source. 

Lack of information regarding the geology, 
and geothermal nature of the area. 

Before selecting a source in an area 
that may be subject to geothermal 
activity, undertake a monitoring 

programme for possible geothermal 
contaminants.  From this determine 

whether they constitute a risk to 
public health, and if so, select 

another source.  Extended 
monitoring may be required to 

determine whether their 
concentrations are changing with 

time. 

C
h

ie
f 

E
n

gi
n

ee
r 

Concentrations of geothermal 
contaminants are more than 

50% of their MAV in the source 
water. 

Reticulated water not 
compliant with DWSNZ. 

New source developed with 
geothermal contaminant 

problems. 

Improve information about the 
catchment and/ or recharge zone.  
Reassess catchment risks at least 
five yearly in accordance with the 

DWSNZ. 

Internal To be 
scheduled 

To be 
confirmed 

C
h

ie
f 

E
n

gi
n

ee
r 

/ 
E

n
vi

ro
n

m
en

ta
l C

on
se

n
t 

O
ff

ic
er

 

S
1.

1.
19

 

Source 
Source water in 

contact with mineral 
deposits P

os
si

bl
e 

M
od

er
at

e 
H

ig
h

 

Rock can contain naturally occurring 
radioactive elements. Amounts vary 

depending on the type of rock and location. 
Groundwater passing through rock can 

pick up some of that radioactivity. 

If a new bore is established, test the 
water for radiological parameters 

before commissioning.  
The source water is very acidic and 
is dosed with soda ash to correct the 

pH. C
h

ie
f 

E
n

gi
n

ee
r 

Health-significant 
determinands > 50% of their 

MAV in the source water. 
Reticulated water not 

compliant with (note heavy 
metals due to corrosion are 

excluded) DWSNZ. 
New source developed with 

contaminant problems 
associated with minerals. 

Allow for radiological testing of 
bore water every 10 years. Internal 

To be 
budgeted 

To be 
confirmed 

C
h

ie
f 

E
n

gi
n

ee
r 

/ 
E

n
vi

ro
n

m
en

ta
l 

C
on

se
n

t 
O

ff
ic

er
 

S
1.

1.
20

 

Source 
Source water 

intruded by saline 
water R

ar
e 

In
si

gn
if

ic
an

t 
L

ow
 

N/A N/A N
/A

 

N/A N/A N/A N/A N/A N
/A
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Risks to Public Health 
Preventative Measures 

List the measures that could be used to reduce the likelihood of each event 
happing. There needs to be at least one preventative measure for each cause. 

Corrective Actions 
Actions to take if preventative measures fail.  

R
ef

 

Process Event 

L
ik

el
ih

oo
d 

C
on

se
qu

en
ce

 
R

is
k 

Indicators / Cause Preventative Measure 

R
es

po
n

si
bi

li
ty

 / 
D

el
iv

er
ed

 b
y 

Sign that Action is Needed Action Project ID Cost Timeframe 

R
es

po
n

si
bi

li
ty

 / 
D

el
iv

er
ed

 b
y 

 

S
1.

1.
21

 

Source 
Source water 

experiences algal 
bloom R

ar
e 

In
si

gn
if

ic
an

t 
L

ow
 

N/A N/A N
/A

 

N/A N/A N/A N/A N/A N
/A

 

S
1.

1.
22

 

Source Not enough water 
available 

P
os

si
bl

e 
M

aj
or

 
E

xt
re

m
e 

Bore screen damaged/blocked. No history 
of bore screen blockage to date. 
Power, pump or control failure. 

Major pipeline (see distribution) or valve 
failure.  

Serious sabotage or vandalism. 
Catastrophic failure (due to flood, slips or 

earthquake). 
Drought depletes the groundwater. 
Rainfall is adequate to recharge the 

groundwater aquifer. 
Resource consent limitations.  

Increasing demand from Airport 
expansion. There is only one pump with no 

redundancy. The pump shed has limited 
space to allow for provision of another 
pump, a generator connection and/or 

treatment. There is a backup pump at the 
VW yard but requires a minimum of 1 day 

to change over pumps. There is a 
flowmeter to measure abstraction but only 

pulse measurements are taken. 

Record any low flow alarm causes 
and corrective actions taken. 

Weekly visits by the operator and 
borehead checks. 

Power outages are infrequent and of 
short duration. Regular inspection 

of electrics undertaken. 
SCADA alarms on plant intake flow 

warn of pump failure. 
Repair pipe breaks. Record 

observations / corrective actions 
taken in an Incidents Log. 

The bores are located under heavy 
manhole cover that requires 

manhole key to open. Operator 
checks site for interference or 

damage.  
Monitor consumption figures and 

wastage as part of the Water 
Demand Management programme. 

N
et

w
or

k 
O

pe
ra

to
r 

(V
W

) 

Drop in system pressure. 
Customer complaints about 

low pressure. 
Consent limits exceeded. 

Low or no flows / no water. 
No inspections or maintenance 

records. 

Upgrade the bore pump shed and 
include a generator connection. 
Dealt with under Emergency 

Management. 
Update Contingency Plans. 

Internal To be 
budgeted 

To be 
confirmed 

C
h

ie
f 

E
n

gi
n

ee
r 

P
1.

3.
1 

Treatment 
Not enough source 
water available for 

abstraction U
n

li
ke

ly
 

M
od

er
at

e 
M

od
er

at
e Drought depletes the groundwater. 

Rainfall is adequate to recharge the 
groundwater aquifer. 

Resource consent limitations. 

Rainfall is adequate to recharge the 
groundwater aquifer. Record any 

low flow alarm causes and 
corrective actions taken. 

O&M procedures. 

 

P
1.

3.
2 

Treatment 
Contamination of 
bore/well during 

construction R
ar

e 
In

si
gn

if
ic

an
t 

L
ow

 Cross contamination by drilling 
equipment. 

Residual substances used in drilling 
releasing health significant determinands. 

Ensure that drills are cleaned and 
disinfected before drilling starts. 

Follow requirements of the NZDS. 
Ensure bore is well flushed before 

being put into use. 

C
h

ie
f 

E
n

gi
n

ee
r 

Development of nuisance 
organisms such as iron 

bacteria. 
Evidence of NZDS not having 

been followed. 
Concentrations of chemical 

determinands more than 50% 
of their MAV. 

Flushing not undertaken. 

The bore was installed in 1995. 
This has not been an issue. - - - 

C
h

ie
f 

E
n

gi
n

ee
r 
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Risks to Public Health 
Preventative Measures 

List the measures that could be used to reduce the likelihood of each event 
happing. There needs to be at least one preventative measure for each cause. 

Corrective Actions 
Actions to take if preventative measures fail.  

R
ef

 

Process Event 

L
ik

el
ih

oo
d 

C
on

se
qu

en
ce

 
R

is
k 

Indicators / Cause Preventative Measure 

R
es

po
n

si
bi

li
ty

 / 
D

el
iv

er
ed

 b
y 

Sign that Action is Needed Action Project ID Cost Timeframe 

R
es

po
n

si
bi

li
ty

 / 
D

el
iv

er
ed

 b
y 

 

P
1.

3.
3 

Treatment 

Contaminated water 
getting into the 
bore/well from 

shallower depths U
n

li
ke

ly
 

M
od

er
at

e 
M

od
er

at
e 

Upstream waste discharges into the 
groundwater. No evidence of any adverse 
effects from the land use activities on the 

groundwater. 
Turbidity monitoring records show 

generally low results indicating that the 
source is not ordinarily affected by surface 
activity and wet weather events. Turbidity 
does increase the longer the pumps pump 

water for. 
Poor joints, cracks or corrosion, in the bore 

casing. 
Drawdown bringing contaminants from 

shallower regions of the aquifer. 

Select appropriate casing material 
from knowledge of the water 

chemistry. 
Ensure bore construction follows the 

NZDS. 
Treatment plant switches off.  
Rely on storage and manage 

demand.  
Water conservation measures / 

procedures if prolonged.  
Regional Council District Plan 

Rules require resource consents for 
any discharges. 

N
et

w
or

k 
O

pe
ra

to
r 

(V
W

) 

High E. coli counts. 
Evidence of NZDS not having 

been followed. 
Inappropriate casing material 

selected. 
No system for backflow 

prevention. 
Turbidity. 

Ensure QLDC are informed by 
the ORC of any new discharge 

consent applications in the 
catchments’ likely to affect 
surface water quality (NES 

requirement). 
Determine final protozoa log 

credit removal requirement for 
the supply to guide any 

treatment upgrade design. 
Assess if backflow preventers 

exist at the Airport and 
investigate installing backflow 

preventers on private tanks and 
irrigation system if they are not 

present. 

Internal & 
O&M 

contract 

Internal & 
O&M 

contract 

To be 
scheduled 

C
h

ie
f 

E
n

gi
n

ee
r 

&
 N

et
w

or
k 

O
pe

ra
to

r 

P
1.

3.
4 

Treatment 

 Contaminated 
water getting into 
the bore/well from 

the surface U
n

li
ke

ly
 

M
od

er
at

e 
M

od
er

at
e 

Heavy rain in catchment leads to 
groundwater contamination. 

Surface water enters the bore through the 
poorly sealed borehead. 

Sudden change in water quality an 
advance warning of potential issues. 

The lids were improved at the bore in 2012 
however the bore is not completely sealed. 

Operator site checks including bore 
installation checks for damage. 

N
et

w
or

k 
O

pe
ra

to
r 

(V
W

) 

Check mircobiological quality.
Chemical determinands 

possible at shallower depths 
(e.g. nitrate, manganese). 

Upgrade (seal) the borehead 
security to meet DWSNZ 

requirements. 
 Consider a Chemical Spill Plan 
specific to Airport in the event of 

a spillage. 

Internal & 
Wanaka 
Airport 

Internal & 
O&M 

contract 

To be 
scheduled 

C
h

ie
f 

E
n

gi
n

ee
r 

&
 W

an
ak

a 
A

ir
po

rt
 

P
1.

3.
5 

Treatment 
Contamination of 
the aquifer (the 

source) U
n

li
ke

ly
 

M
aj

or
 

H
ig

h
 

No evidence of any adverse effects from the 
land use activities on the groundwater. 

Turbidity monitoring records show 
generally low results indicating that the 

source is not ordinarily affected by surface 
activity and wet weather events. 

Sudden change in water quality an 
advance warning of potential issues. 

Monitor land use in catchment 
through communications with 

district planning and community. 
Regional Council District Plan 

Rules require resource consents for 
any discharges and all consents are 

monitored. Ensure QLDC are 
informed by the ORC of any new 
discharge consent applications in 

the catchments’ likely to affect 
surface water quality (NES 

requirement). 

C
h

ie
f 

E
n

gi
n

ee
r 

No survey of potential sources 
of contamination undertaken.
No aquifer tests carried out. 

No system for obtaining 
information about changing 

land use in place. 
Tests to demonstrate security 
do not meet the requirements 

of DWSNZ. 
Changes in turbidity and/or 
colour of water with weather 

conditions. 

P
1.

3.
6 

Treatment 

Too little water can 
be drawn from the 

bore or well to meet 
demand P

os
si

bl
e 

M
aj

or
 

E
xt

re
m

e 

Bore screen damaged/blocked. No history 
of bore screen blockage to date. 
Power, pump or control failure. 

Major pipeline (see distribution) or valve 
failure.  

Serious sabotage or vandalism. 
Catastrophic failure (due to flood, slips or 

earthquake). 
Increasing demand from Airport 

expansion. There is only one pump with no 
redundancy. The pump shed has limited 
space to allow for provision of another 
pump, a generator connection and/or 

treatment. There is a backup pump at the 
VW yard but requires a minimum of 1 day 

to change over pumps. There is a 
flowmeter to measure abstraction but only 

pulse measurements are taken.  

Weekly visits by the operator and 
borehead checks. 

Power outages are infrequent and of 
short duration only. Regular 

inspection of electrics undertaken. 
There is no generator plug or 

generator.  
Maintain SCADA alarms on intake 

flow.  
Repair pipe breaks.  

The bore is located under a locked 
lid. Operator checks site for 

interference or damage. 

N
et

w
or

k 
O

pe
ra

to
r 

(V
W

) 
Low or no flows / no water. 

No inspections or maintenance 
records. 

RFS / customer complaints. 

Provide an alternative 
emergency supply. 

Implement Water Demand 
Management Plan. 

Upgrade the bore pump shed and 
include a generator connection. 

Maintain operating procedures to 
manage unplanned failure. 

Internal & 
O&M 

contract 

O&M 
contract 

To be 
scheduled 

C
h

ie
f 

E
n

gi
n

ee
r 

&
 N

et
w

or
k 

O
pe

ra
to

r 
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Risks to Public Health 
Preventative Measures 

List the measures that could be used to reduce the likelihood of each event 
happing. There needs to be at least one preventative measure for each cause. 

Corrective Actions 
Actions to take if preventative measures fail.  

R
ef

 

Process Event 

L
ik

el
ih

oo
d 

C
on

se
qu

en
ce

 
R

is
k 

Indicators / Cause Preventative Measure 

R
es

po
n

si
bi

li
ty

 / 
D

el
iv

er
ed

 b
y 

Sign that Action is Needed Action Project ID Cost Timeframe 

R
es

po
n

si
bi

li
ty

 / 
D

el
iv

er
ed

 b
y 

 

P
2.

1 

Treatment Contamination gets 
into the trunk mains L

ik
el

y 
M

in
or

 
H

ig
h

 

Main breaks from poor condition or 
installation, or a catastrophic event.  

Poor repairs of breaks, leaks, incidental 
damage, and penetration of trunk mains. 

There is no treatment, therefore no 
chlorine residual in the network.  

The network is in moderate condition. 
There are pipe failures on occasion. Many 
of the laterals are buried under buildings 
which limits the ability for operators to fix 
problems. Much of the reticulation does not 

meet current standards.    
No backflow on the irrigation system. 

There is a small check valve on the pump 
manifold but that’s it. 

Carry out a condition monitoring 
programme. 

Lifelines work.  

N
et

w
or

k 
O

pe
ra

to
r 

(V
W

) 

Unexplained or regular mains 
breaks. Unexplained water 

loss. 
Unexplained contamination. 

Difficulty in maintaining 
chlorine residuals. 

Regular observed leaks. 
Loss of supply at reservoir.  

Condition assessment 
programme. 

Reticulation renewals. 
If a new wastewater main is 

installed to transfer wastewater 
to Project Pure, consider 

installing a new water main at 
the same time. Ensure any new 

pipe renewals are to current 
standard.  Move valves when 

replacing to aid with restricting 
the network when required. 

Assess if backflow preventers 
exist at the Airport and 

investigate installing backflow 
preventers on private tanks and 
irrigation system if they are not 

present. 

Internal, 
& O&M 
contract 

O&M 
contract 

To be 
scheduled 

Q
L

D
C

, W
an

ak
a 

A
ir

po
rt

 

P
2.

2 

Treatment 
Sediment containing 
contaminants stirred 

up U
n

li
ke

ly
 

M
in

or
 

L
ow

 

Sediment or biofilm allowed to develop.  
Re-suspension of sediments at the pump 
intake. Raw water turbidity is generally 

low and <1NTU. 
There is no treatment and therefore no 

residual chlorine to address this. 

Turbidity sampled as per the 
DWSNZ weekly. 

N
et

w
or

k 
O

pe
ra

to
r 

(V
W

) 

Abnormally high turbidity of 
water reaching plant & at 

reservoir. 
High E. coli counts. 

Increasing nutrient levels. 
Algae of health significance 
present & visual evidence of 

biological growth. 
Elevated chlorine demand. 

O&M procedures. O&M 
contract 

O&M 
contract 

O&M 
contract 

N
et

w
or

k 
O

pe
ra

to
r 

P
2.

3.
1 

Treatment 

Contaminants get 
into open channel 

conduits and break-
pressure tanks 

R
ar

e 
In

si
gn

if
ic

an
t 

L
ow

 The pump shed contains two pressure 
vessels. One was recently replaced. This 

event is not seen to be an issue. 
N/A N

/A
 

N/A N/A - - - - 

P
2.

4.
1 

Treatment No flow through the 
trunk mains L

ik
el

y 
M

aj
or

 
E

xt
re

m
e 

Mains break or pump failures. 
There is only one pump with no 

redundancy. The pump shed has limited 
space to allow for provision of another 
pump, a generator connection and/or 

treatment. There is a backup pump at the 
VW yard but requires a minimum of 1 day 

to change over pumps. There is a 
flowmeter to measure abstraction but only 
pulse measurements are taken. There is no 

backup or spare pump in storage for the 
pressure booster pump.  

There is no demand pressure yet but there 
is no excess capacity in the reservoir. Each 
site has a private firefighting supply but 

this may become a problem in the future as 
the public supply is limited. 

Carry out a condition monitoring 
programme. 

Lifelines work.  
Back-up storage and conservation 

measures.  
N

et
w

or
k 

O
pe

ra
to

r 
(V

W
) 

Loss of supply at reservoir. 
See P10's and distribution.   

    

Condition assessment 
programme (pipe and non-pipe). 

To be 
budgeted 

To be 
scheduled 

To be 
confirmed 

C
h

ie
f 

E
n

gi
n

ee
r 
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Risks to Public Health 
Preventative Measures 

List the measures that could be used to reduce the likelihood of each event 
happing. There needs to be at least one preventative measure for each cause. 

Corrective Actions 
Actions to take if preventative measures fail.  

R
ef

 

Process Event 

L
ik

el
ih

oo
d 

C
on

se
qu

en
ce

 
R

is
k 

Indicators / Cause Preventative Measure 

R
es

po
n

si
bi

li
ty

 / 
D

el
iv

er
ed

 b
y 

Sign that Action is Needed Action Project ID Cost Timeframe 

R
es

po
n

si
bi

li
ty

 / 
D

el
iv

er
ed

 b
y 

 

P
7.

1.
1 

Treatment Not enough free 
available chlorine R

ar
e 

In
si

gn
if

ic
an

t 
L

ow
 

There is no permanent chlorination. 
Chlorination is only carried out in 

emergency situations where chlorine is 
manually injected into the tank. The use of 
the VW mobile emergency chlorinator use 
is restricted and would require the pump 

shed to be rebuilt/ expanded. 

Routine maintenance of dose-
controller and dosing pump. 
Regular manual checks on 

calibration of sensor. 
Replacement of controller if suspect.

Alarm system to warn if FAC 
concentration incorrect. 

N
et

w
or

k 
O

pe
ra

to
r 

(V
W

) FAC concentration < 0.2mg/L.
E. coli or coliforms detected in 

100 mL sample of water 
leaving the treatment plant. 
Frequent repairs recorded. 

Maintenance log not signed off. 

VW building a mobile emergency 
chlorine treatment plant. To use 
this at Wanaka Airport requires 

the pump shed to be rebuilt/ 
expanded. Move spare shed from 

ponds. 

Internal 
To be 

confirmed 
To be 

confirmed 

C
h

ie
f 

E
n

gi
n

ee
r 

P
7.

1.
2 

Treatment Too much free 
available chlorine R

ar
e 

In
si

gn
if

ic
an

t 
L

ow
 

There is no permanent chlorination. 
Chlorination is only carried out in 

emergency situations where chlorine is 
manually injected into the tank. The use of 
the VW mobile emergency chlorinator use 
is restricted and would require the pump 

shed to be rebuilt/ expanded.  

Replacement of controller if suspect.
Alarm system to warn if FAC 

concentration incorrect. 
Routine maintenance of dose-
controller and dosing pump. 
Regular manual checks on 

calibration of sensor. 

N
et

w
or

k 
O

pe
ra

to
r 

(V
W

) 

FAC concentration is more 
than 50% of its MAV. 

Maintenance log shows 
frequent maintenance needed.
Maintenance log not signed off. 

P
7.

1.
3.

1 

Treatment 
Excessive formation 
of chlorination by-

products R
ar

e 
In

si
gn

if
ic

an
t 

L
ow

 

Chlorine consumption high. 
Customer complaints, 

turbidity. 
Elevated disinfection by-

product formation. 

P
8.

1.
1 

Treatment pH level too high 

U
n

li
ke

ly
 

M
in

or
 

L
ow

 Chemical spill or overuse in the catchment. 
Incorrect calibration of pH probe. 
Natural raw water pH variations. 

ORC rules prohibit the use of toxic 
chemicals near waterways and to 

protect groundwater. 
There are now online continous 

monitoring pH and turbidity 
meters. 

pH meters are calibrated weekly 
and serviced yearly under contract. 

N
et

w
or

k 
O

pe
ra

to
r 

(V
W

) 

pH level more than 8.5. 
 Frequent repair needed. 

 Problems with chlorination 
effectiveness (when used). 
Poor continuity of power 

supply. 
Chemical use record not 

maintained. 
 Concentrations of health-

significant chemical 
determinands more than 50% 

of their MAV. 

Shut off the supply if a serious 
pH problem is suspected during 

plant visits i.e. pH above 9. 

O&M 
contract 

O&M 
contract 

O&M 
contract 

N
et

w
or

k 
O

pe
ra

to
r 

P
8.

1.
2 

Treatment pH level too low 

U
n

li
ke

ly
 

M
in

or
 

L
ow

 Chemical spill or overuse in the catchment. 
Incorrect calibration of pH probe. 
Natural raw water pH variations. 

ORC rules prohibit the use of toxic 
chemicals near waterways and to 

protect groundwater. 

N
et

w
or

k 
O

pe
ra

to
r 

(V
W

) 

The same causes, preventive 
measures, checks and 

corrective actions as noted in 
P8.1.1.1–P8.1.1.8 are 

appropriate here.  Note, 
however, that the minimum 

pH should be no less than 7.0, 
and that problems with 

disinfection efficiency are not 
linked to low pH levels.  

Further, there is one 
additional preventive measure 
required when pH adjustment 
is by contact with calcite or a 

dolomitic material (eg, 
Akdolit). 

Shut off the supply if a serious 
pH problem is suspected during 

plant visits. 

O&M 
contract 

O&M 
contract 

O&M 
contract 

N
et

w
or

k 
O

pe
ra

to
r 

P
8.

1.
3 

Treatment Germs introduced 
during aeration R

ar
e 

In
si

gn
if

ic
an

t 
L

ow
 

N/A, there is no aeration. N/A N
/A

 

N/A N/A - - - - 



 

Wanaka Airport Water Supply 
Water Safety Plan  

 

Status:  Final for Submission to PHS Page 44 September 2015
  Our ref:  2a - Wanaka Airport Water Safety Plan 2015 Attachment A.DOCX

 

Risks to Public Health 
Preventative Measures 

List the measures that could be used to reduce the likelihood of each event 
happing. There needs to be at least one preventative measure for each cause. 

Corrective Actions 
Actions to take if preventative measures fail.  

R
ef

 

Process Event 

L
ik

el
ih

oo
d 

C
on

se
qu

en
ce

 
R

is
k 

Indicators / Cause Preventative Measure 

R
es

po
n

si
bi

li
ty

 / 
D

el
iv

er
ed

 b
y 

Sign that Action is Needed Action Project ID Cost Timeframe 

R
es

po
n

si
bi

li
ty

 / 
D

el
iv

er
ed

 b
y 

 

P
10

.1
 

Treatment 

Changes in pressure, 
or water hammer 
(pressure surges), 
suck contaminants 

into the water 
U

n
li

ke
ly

 
M

in
or

 
L

ow
 

Pump failure at bores causing pressure 
surge and water hammer. 

Transmission pump failure due to 
mechanical failure or overload. 

Water hammer can cause pipe failure and 
contaminants being sucked into the water 

by backflow. 
Water hammer is unlikely in this supply 
as it is flat and based on the discahrge in 

to the QLDC and private tanks. 

Preventive maintenance programme 
in place. 

Planned maintenance (replacement 
of components as per 

manufacturer’s recommendations).
Duplicate pumps for critical 

applications. 
Install devices to lessen water 

hammer should it occur, e.g. surge 
tanks, air chambers, slow-closing 

check valves. 

N
et

w
or

k 
O

pe
ra

to
r 

(V
W

) 

No water. 
Frequent pump breakdowns. 
Frequency of unacceptable 

pressure drops in the system. 
Maintenance log not kept. 

Non-compliance with DWSNZ.
Reservoir levels are difficult to 

maintain. 

Assess if backflow preventers 
exist at the Airport and 

investigate installing backflow 
preventers on private tanks and 
irrigation system if they are not 

present. 

Internal & 
O&M 

contract 

To be 
scheduled 

To be 
confirmed 

N
et

w
or

k 
O

pe
ra

to
r 

P
10

.2
 

Treatment 
 Incorrect chemical 
dosing leads to poor 

treatment R
ar

e 
M

in
or

 
L

ow
 

There is no dosing. O&M procedures part of the O&M 
contract. 

N
et

w
or

k 
O

pe
ra

to
r 

(V
W

) Difficulty maintaining a 
chlorine residual in the treated 

water. 
Non-compliance with DWSNZ. 

VW building a mobile emergency 
chlorine treatment plant. To use 
this at Wanaka Airport requires 

the pump shed to be rebuilt/ 
expanded. Move spare shed from 

ponds. 

Internal To be 
confirmed 

To be 
confirmed 

N
et

w
or

k 
O

pe
ra

to
r 

P
10

.3
 

Treatment 

Changes in pressure 
from the bore suck 
contaminants into 

the water P
os

si
bl

e 
M

aj
or

 
E

xt
re

m
e Failure of the bore pump(s).  

Blockage of bore screen causing cavitation / 
sucking of air. There have been no historic 
issues with blockage of the bore screens. 

Monitor bore performance either 
directly or using an observation 

bore. 
Schedule a preventive maintenance 

programme for the overhaul of 
pumps (best not to pull pumps often 
for maintenance but use diagnostics 

to assess pump performance). 
Monitor flow from the bore and 

system pressure. 

N
et

w
or

k 
O

pe
ra

to
r 

(V
W

) 

Low bore levels. 
Bore pumps stop. 

Reduced, or no, flow from 
bore(s). 

Reduced pressure in 
distribution zone fed directly 

from the bore. 
Non-compliance with DWSNZ.

No maintenance log kept. 

Planned maintenance and 
inspections programme part of 

the O&M contract. 

O&M 
contract 

O&M 
contract On-going 

N
et

w
or

k 
O

pe
ra

to
r 

P
11

.1
 

Treatment 

Treatment plant 
cannot produce 

water of satisfactory 
quality 

R
ar

e 
In

si
gn

if
ic

an
t 

L
ow

 

No treatment. No treatment. 

C
h

ie
f 

E
n

gi
n

ee
r 

No treatment. There is no treatment. Internal To be 
scheduled 

To be 
confirmed C

h
ie

f 
E

n
gi

n
ee

r 

P
11

.2
 

Treatment 
 Treatment plant 
cannot produce 
enough water R

ar
e 

In
si

gn
if

ic
an

t 
L

ow
 

No treatment. No treatment. 

C
h

ie
f 

E
n

gi
n

ee
r 

No treatment. There is no treatment. Internal To be 
scheduled 

To be 
confirmed C

h
ie

f 
E

n
gi

n
ee

r 

D
1.

1 

Distribution 

Not enough water in 
post-treatment 
storage to meet 

demand P
os

si
bl

e 
M

od
er

at
e 

H
ig

h
 

There is no post treatment storage. Water 
is pumped from the bore straight in to the 

tanks.  
High water demand and excessive water 

leaks leads to inadequate capacity. 
Structural failure of the reservoir 

(leakage). Condition of the reservoir is 
good. The tank has not been cleaned 

recently but there are no issues. 
Pump from bore fail. 

Falling main failure through condition 
failure or earthquake / catastrophic event.  

Sabotage and vandalism. 

Operator checks site monthly.  
Monitor flows. Log to SCADA. 

Inspections and planned 
maintenance. 

Records of consumer complaints 
(e.g. regarding low pressures or loss 

of supply) through the RFS 
database. 

N
et

w
or

k 
O

pe
ra

to
r 

(V
W

) 
Low level alarms at the 

reservoir. 
No water. 

Bore failure alarms. 
Loss of mains pressure. 

Loss of pressure and flow with 
no alarm indication. 

Repair pump using standby 
capability. No standby pump is 
available for the booster pump. 
Issue immediate notice of water 
restrictions to the community if 
supply is seriously interrupted 

for more than 4 hours. 
Implement Water Demand 

Management Plan. 
Budget for modelling of Wanaka 

Airport water supply (future 
demand). 

Condition assessment 
programme (pipe & non-pipe). 

Internal & 
O&M 

contract 

O&M 
contract 

To be 
scheduled 

N
et

w
or

k 
O

pe
ra

to
r 
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Risks to Public Health 
Preventative Measures 

List the measures that could be used to reduce the likelihood of each event 
happing. There needs to be at least one preventative measure for each cause. 

Corrective Actions 
Actions to take if preventative measures fail.  

R
ef

 

Process Event 

L
ik

el
ih

oo
d 

C
on

se
qu

en
ce

 
R

is
k 

Indicators / Cause Preventative Measure 

R
es

po
n

si
bi

li
ty

 / 
D

el
iv

er
ed

 b
y 

Sign that Action is Needed Action Project ID Cost Timeframe 

R
es

po
n

si
bi

li
ty

 / 
D

el
iv

er
ed

 b
y 

 

D
1.

2 

Distribution 

Introduction of 
contaminating 

material into service 
reservoir U

n
li

ke
ly

 
M

od
er

at
e 

M
od

er
at

e 

Contamination of water in reservoir/s 
passes into the reticulation system. 

Contamination enters the roof or 
inspection covers; access by animals/birds, 

human access for sampling, etc. 
Sabotage or vandalism. 

The QLDC reservoir tank lid is unlocked. 
There is no fence surrounding the small 

pump shed. 

District wide procedures for sealing, 
fencing and cleaning reservoirs. 

Limit access to roof.  
No history of vandalism. 

Low turbidity water leaves very 
little reservoir sediments. 

N
et

w
or

k 
O

pe
ra

to
r 

(V
W

) Taste and odour complaints. 
Visual inspection / evidence of 

contamination identified / 
entry of animals or birds. 

District wide procedures for 
sealing, fencing and cleaning 

reservoirs are integrated into the 
O&M contract. Site security and 
damage checks by the operator 
monthly. Reservoir cleaned to 

remove any accumulated 
sediment when required. 

O&M 
contract 

O&M 
contract 

To be 
scheduled 

N
et

w
or

k 
O

pe
ra

to
r 

D
1.

3 

Distribution 

Development, or re-
suspension, of 

sediment within 
tank or reservoir U

n
li

ke
ly

 
M

od
er

at
e 

M
od

er
at

e 

Sediment/ slime accumulation and release 
due to rapid fill and poor cleaning. 

The QLDC reservoir tank lid is unlocked. 
There is no fence surrounding the small 
pump shed.Condition of the reservoir is 
unknown. They have not been cleaned 

recently but there are no issues. 

O&M procedures. 
Reticulation pH and turbidity taken 

manually weekly by Watercare. 
Clean reservoir to remove 

accumulated sediment when 
required (regular cleaning 

programme).  
Avoid high flow from bores. Bores 

are cascading controls up and down. 

N
et

w
or

k 
O

pe
ra

to
r 

(V
W

) 

Visible slime/ sediment. 
Customers complain of slime/ 

sediment. 
FAC residual concentration < 
0.2 mg/L. E. coli or coliforms 
detected in 100mL of water. 

Turbidity > 0.2 NTU (turbidity 
leaving reservoir high yet low 

at source). 
Regular cleaning required. 

O&M procedures. 
Reservoir cleaned to remove any 

accumulated sediment when 
required. 

O&M 
contract 

O&M 
contract 

To be 
scheduled 

N
et

w
or

k 
O

pe
ra

to
r 

D
1.

4 

Distribution Chlorine contact 
time too short R

ar
e 

In
si

gn
if

ic
an

t 
L

ow
 

N/A, only emergency chlorination 
treatment. 

FAC is monitored at the treatment 
plant and in the distribution 

system. 
E.coli levels are tested to DWS and 

no signs of need to change 
frequency.  

N
et

w
or

k 
O

pe
ra

to
r 

(V
W

)

E. coli or coliforms detected in 
100mL of water despite 
adequate FAC residual 

concentration. 
Unexplained fluctuations in 

water quality. 

There is no treatment.       

C
h

ie
f 

E
n

gi
n

ee
r 

D
2.

1.
1 

Distribution 

 Dissolution of 
chemicals from 

construction 
materials 

L
ik

el
y 

M
od

er
at

e 
H

ig
h

 

This water supply cannot be flushed 
without a flushing point. 

Inadequate flushing and routine 
maintenance. 

Poor quality materials. 
Inadequate maintenance or replacement of 

worn materials. 
Materials insufficiently resistant to 

dissolution by the water and the 
surrounding environment. 

Plumbosolvent water leaching heavy 
metals out of private pipes and fittings. 

O&M procedures. 
Monitoring programme and flushing 

programme. 
Mainly PVC pipework. 

N
et

w
or

k 
O

pe
ra

to
r 

(V
W

) 

Customer complaints. 
Pipe deterioration or failure. 
Testing of supplies to target 
problem (at property and at 

reservoir). 

Public notices r.e. 
plumbosolvency and the need to 

flush taps. Issue the public 
notices 6 monthly. 

Investigate plumbosolvency 
testing in water as per DWSNZ. 
Investigate installing a flushing 
point in the network. Install a 

valve at the end of the line. 

Internal & 
Wanaka 
Airport 

To be 
budgeted 

To be 
confirmed 

C
h

ie
f 

E
n

gi
n

ee
r 

D
2.

1.
2 

Distribution 

Germs enter the 
distribution system 

through failed 
construction 

materials 

P
os

si
bl

e 
M

od
er

at
e 

H
ig

h
 

This water supply cannot be flushed 
without a flushing point. 

Deterioration of distribution system 
through material or installation failure 

modes. This could lead to ingress of micro-
organisms when system pressures 

fluctuate and go negative.  

Establish a higher confidence in 
current asset condition, 

deterioration profiles, leakage etc. 
Maintain positive system pressures. 

Hydraulic modelling. 
N

et
w

or
k 

O
pe

ra
to

r 
(V

W
) Customer complaints.  

Pipe failures, particularly in 
high pressure areas. 

Planned maintenance and 
inspections programme part of 

the O&M contract. 
Record incidences of pipe failure 

and repairs undertaken in 
QLDC's AMS. 

Investigate installing a flushing 
point in the network. Install a 

valve at the end of the line. 

Internal & 
Wanaka 
Airport 

O&M 
contract 

To be 
scheduled 

Q
L

D
C

, W
an

ak
a 

A
ir

po
rt
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Risks to Public Health 
Preventative Measures 

List the measures that could be used to reduce the likelihood of each event 
happing. There needs to be at least one preventative measure for each cause. 

Corrective Actions 
Actions to take if preventative measures fail.  

R
ef

 

Process Event 

L
ik

el
ih

oo
d 

C
on

se
qu

en
ce

 
R

is
k 

Indicators / Cause Preventative Measure 

R
es

po
n

si
bi

li
ty

 / 
D

el
iv

er
ed

 b
y 

Sign that Action is Needed Action Project ID Cost Timeframe 

R
es

po
n

si
bi

li
ty

 / 
D

el
iv

er
ed

 b
y 

 

D
2.

1.
3 

an
d 

.4
 

Distribution 

Entry of chemical 
contaminants 
through pipe 

materials P
os

si
bl

e 
M

od
er

at
e 

H
ig

h
 Biofilm development sustaining pathogens. 

Absorbing hydrocarbons into PE pipe.  
Loss of water and negative pressure could 

bring in contaminants. (see D 2.1.2) 

Increase the awareness of this risk 
through procedures.  

Product selection in certain areas 
where the risk of absorbtion into PE 

pipes is high.  
Monitor leakage and asset 

condition.  
Record incidences of pipe failure 
and repairs undertaken QLDC's 

AMS. 
Monitor land uses.  

N
et

w
or

k 
O

pe
ra

to
r 

(V
W

) 

Customer complaints. 
Concentrations of chemical 

contaminants are more than 
50% of their MAV. 

Mains failure.  
Increased deterioration on 

assessed mains.  

Planned maintenance and 
inspections programme part of 

the O&M contract. 
Record incidences of pipe failure 

and repairs undertaken in 
QLDC's AMS. 

Investigate installing a flushing 
point in the network. Install a 

valve at the end of the line. 

Internal & 
Wanaka 
Airport 

O&M 
contract 

To be 
scheduled 

Q
L

D
C

, W
an

ak
a 

A
ir

po
rt

 

D
2.

2.
1 

Distribution 
Introduction of 

contamination by 
pressure fluctuations P

os
si

bl
e 

M
od

er
at

e 
H

ig
h

 

This is possible through the irrigation 
system but not likely through the network 

due to the private tanks.  
Mains pressure failure. Burst or leaking 
mains causes water and pressure loss.  

Reservoir elevation ensures pressures can 
be met at all times in the reticulation 

system. 
Failure of bore pump. 

Unpredicted event such as a major fire. 

Condition assessment of mains in 
the AMP/GIS database identifies 
life expectancy of pipes. Council 

audit of hygienic pipe repair 
procedures and post disinfection by 

the contractor. 
Reticulation system is built to a 

modern standard and is well 
managed by VW. 

O&M contract requires prompt 
attention to leaks and bursts. 

N
et

w
or

k 
O

pe
ra

to
r 

(V
W

) 

Mains failure (see D2.3.1). 
Pressure fluctuations. 

Bore failure, power failure, 
incorrect operations / work 

procedures.  
High instantaneous demand. 

Assess if backflow preventers 
exist at the Airport and 

investigate installing backflow 
preventers on private tanks and 
irrigation system if they are not 

present. 

Internal & 
O&M 

contract 

To be 
scheduled 

To be 
confirmed 

N
et

w
or

k 
O

pe
ra

to
r 

D
2.

2.
2 

Distribution 

Re-suspension of 
sediment or biofilm 
within the mains by 
pressure fluctuations P

os
si

bl
e 

M
in

or
 

M
od

er
at

e Sediment or biofilm allowed to develop but 
this is not an issue in Luggate. 

Significant fluctuations in reticulation 
pressure. 

Mains flushing procedures and 
schedule.  

Planned maintenance. N
et

w
or

k 
O

pe
ra

to
r 

(V
W

) Customer complaints about 
pressure and quality.   

Concentrations of chemical 
contaminants > 50% of MAV. 

O&M procedures. 
There is a hydrant flushing 

programme. 
Cleaning / flushing carried out as 

required. 

O&M 
contract 

O&M 
contract 

To be 
scheduled 

N
et

w
or

k 
O

pe
ra

to
r 

D
2.

3.
1 

Distribution 

Introduction of 
contaminating 

material into the 
distribution system P

os
si

bl
e 

M
od

er
at

e 
H

ig
h

 

Breaks, leaks, incidental damage to mains. 
Affected area not correctly isolated. 
Unsuitable temporary bypass and/or 

supply bypass. 
Standard hygiene practices not adopted.  

Inadequate flushing and disinfection 
practices. 

Inappropriate materials used. Cross 
connections. 

Unsatisfactory location of water 
reticulation pipes. 

The turbidity is low. There is no chlorine in 
the network. Contractor staff carry out 
training and have the correct tickets to 

minimise the risk.  

Planned maintenance & dedicated 
O&M procedures on critical mains. 

Quality plan and training 
programme.  

Hydraulic modelling and pressure 
testing to identify risk areas of 

network. Improve asset knowledge.
There may be cross connections 

with an irrigation system.  
All commercial and residential 

properties in Luggate have acuflos. 
The wastewater pumpstations have 

check valves, not testable RPZs. 

N
et

w
or

k 
O

pe
ra

to
r 

(V
W

) 

Customer complaints about 
pressure and quality.   

O&M procedures. 
Investigate installing a flushing 
point in the network. Install a 

valve at the end of the line. 

Internal & 
Wanaka 
Airport 

O&M 
contract 

To be 
scheduled 

Q
L

D
C

, W
an

ak
a 

A
ir

po
rt

 

D
2.

3.
2 

Distribution 

Re-suspension of 
contaminants in 
sediments in the 

distribution system P
os

si
bl

e 
M

in
or

 
M

od
er

at
e Sediment or biofilm allowed to develop. 

Significant fluctuations in reticulation 
pressure. 

Flushing, scouring (due to operational 
procedures). 

Mains flushing procedures and 
schedule.  

Planned maintenance.  
Quality plan and training 

programme.  
Hydraulic modelling and pressure 

testing to identify risk areas of 
network.  

N
et

w
or

k 
O

pe
ra

to
r 

(V
W

) 
Customer complaints about 

pressure and quality.   
Concentrations of chemical 

contaminants are more than 
50% of their MAV. 

O&M procedures. 
Investigate installing a flushing 
point in the network. Install a 

valve at the end of the line. 

Internal & 
Wanaka 
Airport 

O&M 
contract 

To be 
scheduled 

Q
L

D
C

, W
an

ak
a 

A
ir

po
rt
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Risks to Public Health 
Preventative Measures 

List the measures that could be used to reduce the likelihood of each event 
happing. There needs to be at least one preventative measure for each cause. 

Corrective Actions 
Actions to take if preventative measures fail.  

R
ef

 

Process Event 

L
ik

el
ih

oo
d 

C
on

se
qu

en
ce

 
R

is
k 

Indicators / Cause Preventative Measure 

R
es

po
n

si
bi

li
ty

 / 
D

el
iv

er
ed

 b
y 

Sign that Action is Needed Action Project ID Cost Timeframe 

R
es

po
n

si
bi

li
ty

 / 
D

el
iv

er
ed

 b
y 

 

D
2.

3.
3 

Distribution Development of 
sediment or biofilm 

P
os

si
bl

e 
M

in
or

 
M

od
er

at
e 

Poor chemical water quality leaving the 
treatment plant. 

Development of biofilm and resuspension 
of sediment. There is nothing to suggest 

that biofilm is an issue. Nothing was 
detected when the new bypass line was 

installed in 2013. 

Much of this precipitation will be 
contained within the reservoir.  

QLDC to consider pipe scouring and 
cleaning programme under the 

O&M contract. 
RFS system records on water 

quality complaints. 

N
et

w
or

k 
O

pe
ra

to
r 

(V
W

) 

Customer complaints about 
pressure and quality.   

O&M procedures. 
Investigate installing a flushing 
point in the network. Install a 

valve at the end of the line. 

Internal & 
Wanaka 
Airport 

O&M 
contract 

To be 
scheduled 

Q
L

D
C

, 
W

an
ak

a 
A

ir
po

rt
 

D
2.

3.
4 

Distribution 
Failure to maintain 

sufficient water 
pressure U

n
li

ke
ly

 
M

in
or

 
L

ow
 

Insufficient water available from the 
source, treatment plant or post treatment 

reservoir. 
Leaks in the reticulation network. 

Transmission pump failure.  
Private tanks to supply own pressure. 

See Guides regarding abstraction of 
water from sources (P1 series),    

pre-treatment storage (P3), design 
and construction of the treatment 

plant (P11)     
and post-treatment storage (D1).    

N
et

w
or

k 
O

pe
ra

to
r 

(V
W

) Customer complaints about 
pressure and quality.   

Low pressure and low flow. 

O&M procedures. 
Private tanks provide water 

pressure to individual properties. 

To be 
budgeted 

To be 
budgeted 

To be 
confirmed C

h
ie

f 
E

n
gi

n
ee

r 

D
2.

4.
1 

Distribution 

Water pressure in 
the distribution 

system lower than 
pressure in supplied 

premises 

U
n

li
ke

ly
 

M
in

or
 

L
ow

 

A pressure drop in the reticulated system. 
An elevated pressure in the premise(s) 
supplied as compared to the reticulated 

system. 
Backflow risk. 

Each premises has its own tank. 

Risk reduced through accuflow 
meters, risk remains at high risk 

land user (industrial).  N
et

w
or

k 
O

pe
ra

to
r 

(V
W

) 

Unexplained fluctuations in 
chemical and microbiological 

water quality. 
E. coli or coliforms detected in 

100mL water sample. 
Concentrations of targeted 
chemical determinands are 

more than 50% of their MAV. 

Assess if backflow preventers 
exist at the Airport and 

investigate installing backflow 
preventers on private tanks and 
irrigation system if they are not 

present. 

Internal & 
O&M 

contract 

To be 
scheduled 

To be 
confirmed 

N
et

w
or

k 
O

pe
ra

to
r 

D
2.

4.
2 

Distribution 

No, inadequate, 
faulty, or incorrectly 
installed backflow 
prevention device U

n
li

ke
ly

 
M

in
or

 
L

ow
 

Council policy (in Bylaw) on backflow 
prevention requires existing at-risk 

commercial consumers to have back flow 
preventers installed. 

Controls on taking of water from Council 
hydrants. 

Pressure in the reticulation is generally 
maintained at 300 kPa. 

Water Carriers introduce contaminants 
while filling up tankers.  

There are no known backflows in the 
network. 

Appropriate install methods and 
selection of devices for water 

connection (land use).  
Appropriately qualified staff doing 

installs.  
Good knowledge of new consents for 

land use. 
Council policy (in Bylaw) on 
backflow prevention requires 
existing at-risk commercial 

consumers to have back flow 
preventers installed. 

Controls on taking of water from 
Council hydrants. 

Pressure in the reticulation is 
generally maintained at 300 kPa. 
Adherence to the MoH Guidelines 
for the Safe Delivery of Drinking 
Water and Compliance with S11 
DWSNZ 2005 Tankered Drinking 

water compliance criteria. 
C

h
ie

f 
E

n
gi

n
ee

r Auditing of work highlights 
failure.  

No indicator of land use 
changes through consenting 

processes.  
No policy in place to provide 

mandate for monitoring.  

Prohibit use of the Council mains 
by unregistered water carriers. 
Maintain an up to date register 

of DWC’s. Council audits on 
Water Carriers on a random 

basis with emphasis on backflow 
protection for mains. Report any 
unregistered water carriers to 

the Medical Officer of Health and 
DWA. 

Check commercial high risk 
premises at least annually for 

backflow testing. Develop a 
formal policy and guidelines 
covering backflow protection. 
Assess if backflow preventers 

exist at the Airport and 
investigate installing backflow 

preventers on private tanks and 
irrigation system if they are not 

present. 
Check overflow lower than 

inflow. 

Internal & 
Wanaka 
Airport 

To be 
scheduled 

To be 
confirmed 

Q
L

D
C

 &
 W

an
ak

a 
A

ir
po

rt
 

G
1 General Inadequate staff 

training 

U
n

li
ke

ly
 

M
od

er
at

e 
M

od
er

at
e Failure of staff to follow QLDC QA 

procedures. 
Inadequate staff training in correct 

procedures. 

Training programme in place and 
monitored (training attendance and 

levels). 
Regular staff training for new staff 
in particular in correct methods by 

VW. 
Regular refresher and induction 

training for new staff. 

N
et

w
or

k 
O

pe
ra

to
r 

(V
W

) 
/ 

C
h

ie
f

E
n

gi
n

ee
r Training levels inadequate for 

water grading (DWS). 
Inspection of qualifications / 

certificates or defining levels of 
competency for each operator / 

supervisor (minimum 
qualifications). 

Update WSP every 3 years. 
Internal & 

O&M 
contract 

Internal & 
O&M 

contract 
On-going 

E
nv

ir
on

m
en

ta
l 

C
on

se
nt

 O
ff

ic
er
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Risks to Public Health 
Preventative Measures 

List the measures that could be used to reduce the likelihood of each event 
happing. There needs to be at least one preventative measure for each cause. 

Corrective Actions 
Actions to take if preventative measures fail.  

R
ef

 

Process Event 

L
ik

el
ih

oo
d 

C
on

se
qu

en
ce

 
R

is
k 

Indicators / Cause Preventative Measure 

R
es

po
n

si
bi

li
ty

 / 
D

el
iv

er
ed

 b
y 

Sign that Action is Needed Action Project ID Cost Timeframe 

R
es

po
n

si
bi

li
ty

 / 
D

el
iv

er
ed

 b
y 

 

G
2 General 

 Incorrect water 
quality data used for 
supply management P

os
si

bl
e 

M
od

er
at

e 
H

ig
h

 

Delay in obtaining test results from lab. 
SCADA failure – no data received. 

Water Safety Plan not properly understood 
and followed by staff or not reviewed on 

schedule. 
Failure of staff to follow the analytical 

method and other related quality 
assurance procedures. 

Inappropriate/ incorrect sampling and / or 
calibration. 

Inadequate or incorrect monitoring 
records. 

Failure of staff to follow the analytical 
method and other related quality 

assurance procedures. 
Use of a non-MoH-approved laboratory. 

Training programme in place and 
monitored. 

Regular monthly audit of 
Contractor performance under the 

O&M contract to ensure the 
required ‘Levels of Service’ are met.
Only an MoH approved laboratory is 
used, (Watercare), and alert notices 

for non-compliant test results.  
Include key staff in the WSP 

process and provide training before 
and during implementation. 

Carry out E. coli follow-up sampling 
following all transgressions. 

Update the O&M manual when 
deficiencies are found. 

Ensure staff are conversant with 
the O&M Manual for the supply. 
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Auditing of procedures 
highlights failures.  

Ensure the WINZ data is correct 
to reflect the current supply data. 

Build a water quality results 
database. 
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