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Havelock and Beyond

Should’a — could’a — would’a — didn’t — damn!

What choices does New Zealand have to make its drinking
water safe in the wake of the Havelock North enquiry —

and will the changes we make lead to safer drinking water?

Dr. Alistair Humphrey
Canterbury Medical Officer of Health
19th September 2017
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 The Reality of the Science

* The Reality of the Bureaucracy

* The Reality of the Politics
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Human disease




Monitoring, compliance and the law U‘N’E@EEL?N[
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7 S 7z
Resource Management Act 2013 (Health (Drinking Water) Amendment Act 2007{ Building Act 2004
Ministry for the Environment, Regional Councils \ Ministry of Health, Public Health Units, \ Territorial Authorities
Territorial Authorities, Water suppliers
\ \
\ 1
1. Drinking Water Source | 2 Treatment ! 3.Supply
/ /
RMA Tools / NZ !Drlnklng Water Standards, /
/ Ministry of Health /
Council Officers / Risk Management Plans /

Drinking water assessors / Building inspectors
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« Communicable disease « Ministry of Health

« General Practice « Health Legal

 DHBs and secondary care * Regional Councils

« ESR (Science)  Territorial Authorities

« Laboratories o lwi

« National Drinking-water Advice * Primary Industry
and Coordination Service (\bwacs) « NGOS

* Engineers . Designated Officers

(enforcement)
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Management Strategy (CWMS) Ol

2 September 2017, Hamilton

MAKING BETTER - Canterbury
USE OF CANTERBURY'S >~ Water

FRESH WATE R EICIENCY S

Why are storage
and efficiency
IMPORTANT?

REGIONAL
& NATIONAL DRINKING
OUR ECONOMIES WATER » 5 Tor wats
ECOSYSTEM NATURAL M
ccccc TH IRRIGATED CHARACTER OF
& BIODIVERS! TY LAND AREA BRAIDED RIVERS
S - ENVIRONMENTAL : .
A PRt LIMITS Wikt of Wikt .
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In shallow groundwater by 2020 (CWMS Target)

@

A demonstrable decrease In nitrate concentrations

Drinking Water: Chapter 5

Nitrate in 2017:

9 wells (4%)
showed a decrease

55 wells (25%)
showed an increase

160 wells (71%)
showed no decrease

A Increase

V Decrease

@® nNone

Cenozoic Sediments



CWMS: Drinking Water Targets Owater
VS Irrigated Land Area Targets 5 BTN i
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From 2015 Targets

Set catchment load limits for nitrate consistent with drinking water quality targets for each zone, identified priority .,.f
areas where targets are not met and implemented actions to ensure there is no further enrichment

Comments: Achieved for Hurunui River Catchment, scheduled for other zones. Work underway to identify

prigrities & implement actions to ensure no further enrichment*

From 2015 Targets

Increase the area of irrigated land and/or the reliability of irrigation. ’/
Comments: Informaticn is available on consented irrigated area. Work is being progressed to increase both
irrigated land area and reliability.



CWMS:
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Irrigation Targets by 2040 @ NEWZEAAND

September 2017, Hamilton

« Average annual nitrate levels in all groundwater wells are
below 50% of MAV for drinking water.

« 850,000 hectares of irrigated land
W,

Waimakariri River

Rolleston .
+ Headrace intake %

Headrace terrace

,/’

" Burnham
== Headrace stage 1
s Headrace stage2&3
[ stage 1 boundary
Scheme boundary

B Canterbury primary hydro parcels

y Rakaia River

Dunsandel
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Growth of Dairy in NZ &F Water
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Dairy cattle by region

1984, 2002, 2015
Hower for exact values. Click legend to filter categories.

Region

Morthland
Auckland
Waikato

Bay of Plenty
Gisborne
Hawke's Bay
Taranaki
danawatu-Wanganui
Wellington
Tasman
Melson
Marlbarough
West Coast
Canterbury

Otago

Southland

=
Pud
%2
=

500 750 1000 1250 1500 1750 2000
No. livestock (000)

1994 [ z002 2015
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« Emerging issue throughout Canterbury in the 2000s

* Trend for increasing nitrate levels in ground water
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Canterbury v Alberta

*1.25m Dairy
* 505,461 Beef

e %«P

* 45,346 km?

76,000 Dairy
* 1.5m Beef

* 661,848 km?




Parliamentary Commissioner for the Environment
Water quality in New Zealand (2013):
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Land use change and nutrient pollution I SN G i

Declining water quality is attributed to dairy farming:

1. Intensification:
More cows per hectare

2. Expansion:
More hectares for cows

Dr. Jan Wright — Parliamentary Commissioner for the Environment



‘9;' NEW ZEALAND PARLIAMENT I G-

PAREMATA AOTEAROA

Home = Parliamentary support = Research papers

About our Parliament
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Research papers

Freshwater quality in cur lakes and rivers is a subject of high public cencern and
vigorous debate. There are three main water pollutants of greatest concern in
Mew Zealand. These are pathogens, sediment, and nutrients (Parliamentary
Commissicner for the Environment). Pathegens are invisible microbes that cause
disease. Typical sources are raw and partially treated sewage entering lakes and
rivers (usually at specific points); another source is the diffuse entry of faccal
coliforms from farm animal excrement leaching into waterways. Soil erosion,
particularly along river banks, causes sediment. Phosphorus and nitrogen,
primarily from animal urine and fertilisers, are the main sources of nutrient
pollution.

In 1991 the “sustainable management™ of fresh water was assigned to the
regional councils under the Resource Management Act 1991, End-of-pipe (or
point) sources of water polluticn, which require resource consents, became
increasingly contrelled and much has been invested in upgrading wastewater
treatment. Today diffuse sources of water pollutants, principally from land-use
practices, are a much greater challenge.

The biggest source of nitrogen in New Zealand’s waterways is urine from farm
animals

common forms of nitrogen—nitrate and ammonia— are highly scluble in water
and easily leach into waterways. In contrast phosphorous in the form of
phosphate usually clings to soil particles. The main way in which phosphorus gets
into water is when soil is washed into lakes and rivers and becomes sediment.

Advanced search | Search fips

PARLIAMENTARY LIBRARY

Te Pitabks Sargetan 8 "e Whacr Picrmat

Date:
;8 October 2014

& Metadata

! Downloads

& Freshwater ualirﬁlin New

Zealand [PDF 179

MNote: The above document(s) are

! provided as an Adobe PDF

: [PortableDocument Format) file. you
: can download a free viewer for POF
: files from Adobe’s web site.

| Contact details

: Parliamentary Library
: Private Bag 18041

: Parliament Buildings
s Wiallinnton &160
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OECD Environmental Performance water

Reviews: New Zealand 2017 &7 DN e

%} Nitrogen balance has worsened more
/ than in any other OECD country

Changes in nitrogen balance (bars) and agricultural production (dots),
1998-2000 to 200709

&

2 e

Agnodosal prodction: based on the sum o Erice welghted quantties of dferent agrcubral commod ies procluced afor dedlet ong of guantities wsed as seod and fo
weighted In a similr manner. Indox 200406100, The OECDO ot excludes Chde. Esonia, fraed and Lava
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Increase in nitrogen load per year: 1996 - 2020

Dairy expansion 1996-2020 PN
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« The 2015 update report* contains new

=T information on land use that was not
B available in 2013.
e
« It shows that the conversion of sheep/beef
s — o farms to dairy farms has continued.
. o «  However, the predicted increase in
* Wellngten forested land has not begun to occur.
Melson & # Waikato
1005 | B i eyt
Tﬁyﬁe;cw « This is not good news for water quality.
}-’U.ldclan:lt' b Marlbarough
P M = N .. * The modelling in the 2013 report is likely
e to have underpredicted the nutrients that
-10% — will be lost from land into water.

Increase in land used for dairy farming {1000 hectares)

A Update Report
Parliamentary Commissioner P P

|'|:1i| ||Ii.|_ EH\,."]I‘D"”‘I’]EHJE Water quality in New Zealand:

Land use and nutrient pollution

June 2015
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‘Standard’ mitigation was not enough et
to keep nitrogen losses constant, ~water
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let alone reduce th et

] Update Report

120
Water quality in New Zealand:
100 — Inchbonni o o
e Land use and nutrient pollution
= Waiokura
£ 80 e
=~ June 2015
g - Waikakahi R
g
g 0= Bog Burn
= [
20 — Toenepi
0 T ] |
500 700 900 1100 1300

Milk solids (kg/ha)

Data source: Monaghan and De Klein, 2014
Parliamentary Commissioner

Figure 4.1. 'Standard’” mitigation techniques on dairy farms struggle for the Environment

to keep nitrogen losses from rising as productivity rises.




Nitrate-Nitrogen ;.,Water
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o for shallow groundwater

Ashley River/Rakahuri

Waimakariri River

CHRISTCHURCH

Te Waihoré

Rakaia River

Ashburton River/Hakatere

NITRATE RISK
(shallow groundwater)

. : o ‘/ Rangitata River
4 e high
8 ; ﬁé V./ ) é g Orari River - -
-~ 6 BT Opihi River moderate

B ow
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So what Is the solution to pollution @
. . ~water
for rural Cantabrian babies? &F NEWZEALAND

eo3® 20-22 September 2017, Hamilton
“Some of the most moving “Utterly winning ...
acting shown on prime fime A drama to answer all our prayers”

for many years ... a terific drama”
DAILY TELEGRAPH (UK)

Ministry for the Environment

DELIVERING FOR
NEW ZEALANDERS



Process for LMCs vyrt drmklng water -water
and methaemoglobinaemia & NRAEAAND

 If your client is not on a town drinking water supply:

1. Check maps to see whether they live in a high or
moderate risk zone

2. If yes — ensure that their drinking water supply is checked
for nitrates and e.coli (about $50)

— Lists of accredited laboratories are available on the CPH website

3. Provide leaflet for mother



Nitrate in Drinking Water:

Pamphlet
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Testing for nitrate and bacterial contamination / \
should be carried out at an approved laboratory. f ‘
Community and Public Health and the
Environment Canterbury website have a list of U
accredited laboratories that can be used for
testing.

Community and Public Health U
033641777
ww‘\*cph‘co.nz

Environment Canterbury (ECAN)
03:353 9007
0800/324 636 &
(0800IEC INFO)
www.eﬁan.goy_x_.pg

Nitrate ngaps are available from:
Community and Public Health

Www.cphico.nz canterbury
' District Health Board

Te Poari Hauora © Waitaha

Community and Public Health
310 Manchester Street
Christchurch
Phone: 03 364 1777
w —y Fax: 03 3796125
! www.cph.co.nz
Published September 2013

Nitrate in

Drinking Water

“BLUE BABY”
Syndrome

Is my
| baby at risk?
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Health Pathways

« Information now provided on health pathways for GPs and Midwives.
« Acts as a prompt for LMCs to ask questions about drinking water source.

e |f on own bore, information available.

- - oo

Q 3 {«7 ttp:// v healthpathways.org.nz £ = C || 5% HealthPathways Canterbury

i [ MSN New Zealand - Hot.. [

tes v &) Queen ‘ordered Diana... ¥

About HealthPathways
Subscribe to Updates
Disclaimer
Contact Us

CANTERBURY

\7 :
I8¢ Community !

4 5. Update medical, social, mental health, and obstetric history. A
* See Pregnancy Medical Conditions.
»Anlenalal - First Consul(” Search * Ask about any €3 personal or family genetic disorders.

S 1 r * Discuss if any concerns about family violence.
Web Pages V|  Ppagesize[10 V| 2 : ! iy g - i
IS, * Consider any home or workplace risks e.g., private water contamination, radiation, or chemical exposure.

6. Discuss:
* (3 smoking cessation and give 3 pregnancy-specific information.
* alcohol and pregnancy#. Advise alcohol cessation.
* cannabis and €3 illicit drugs.

Antenatal - First Consult * {3 current medications including OTC.

M ral Practi . * @ testing nitrates in private drinking water supplies.
Antenatal Screening
Daily Updates April 2016 Nitrate testing

HealthSystem News Exposure to high levels of nitrates in drinking water while pregnant (or formula
feeding an infant aged < 6 months) may result in "blue baby syndrome".

Antenatal Car » Discuss with all pregnant women who access household water supply from
il M. 0. their own water well.
irth - o i = Offer @ testing to all women living in moderate to high risk areas.
Daily Updates January 2016
M cian Nitrate testing of private drinking water supplies
ten

Screening and Management (Pregnancy and
[2 Mental Health Community and Public Health:
* Maps of nitrate risk areas® (see right hand
Pages: 12 Next >> column)
Laboratory testing for nitrate and e. coli®?

Nitrate in drinking water: "Blue baby" syndrome
7

Nitrate in drinking water FAQs&

7. Examination:
* Record baseline blood pressure and check heart sounds.
* Measure height and {3 weight, and calculate £JBMI.
* Consider an STI check, and recommend if £J risk factors.
8. Antenatal tests:
* Routine £J antenatal blood tests may be left for the LMC if there are no pregnancy concerns.
* Recommend HbA1lc as part of the first antenatal screen blood tests. See Ministry of Health guidelinese.
* Recommend 3 HIV screening for all women. The request for this must be annotated separately. v
* Consider checkina fAvaricella antibodv status if no or uncertain historv of chicken pox or shinales.



Water Testing results: & b
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« If the level of Nitrate-Nitrogen exceeds the MAV (>11.3mg/l)...
 Only use bottled water for making up infant formula

* In any case — Breast is always Best:.

Pure New Zealand, Pure Canterbury!

— 43 L0 —

- ZARR TN | S
: Breastfeeding — my best role ever.

H a&Rho; py 7T Y Y
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ESTIMATION OF THE BURDEN OF
WATER-BORNE DISEASE
IN NEW ZEALAND:
PRELIMINARY REPORT

Prepared as part of a Ministry of Health
Contract for scientific services

by

Andrew Ball

@
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2 September 2017, Hamilton

18,000 cases of campylobacter
per year

34,000 cases of waterborne
gastrointestinal disease per year

Both likely to be underestimates
in 2008

Population has increased by
20% since 2000



Campylobacteriosis rates for four regions Water
. . . . <& NEW ZEALAND
Included in Regional Implementation Plan & coNERENCE R EXPD

Average Annual Rates of Campylobacteriosis in Ashburton, Selwyn,
Hurunui, Waimakariri and New Zealand By Age Rates: 2007 - 2011
620
S 465 -
<
>
S B Ashburton,
o .
8 Hurunui,
S Selw yn and
§ 310 Waimakariri
‘g B New Zealand
8
£ 155
0
0-4 5-9 10-14 15-19 20-29 30-39 40-49 50-59 60-69 70+
Age Group (yrs)




Some Canterbury
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Waterborne outbreaks & S

« Darfield August 2012
— 118 cases of gastro — 29 Campylobacter
— Infiltration gallery water supply
— Failure of chlorine analyser
— Flooding

* Dunsandel November 2009
— E.coli transgressions

— Animal source
— 70M well

« Springston February 2008
— Nearly 50% of township affected
— Most cases identified as campylobacter
— At least one case e.coli 0157
— Cracked bore with intensive farming



Health Effects of

Land use intensification

Public Health Implications of Land Use Change
and Agricultural Intensification with respect to
the Canterbury Plains

A Literature Review

canterbury Prepared by Dr Jackson Green

Peer reviewed by Dr Cheryl Brunton

District Health Board Community and Public Health
Ta Poarl Havora o Wailaha  Canterbury District Health Board
July 2014

<i>. NEW ZEALAND
- CONFERENCE & EXPO
o> 20-22 September 2017, Hamilton

Water quality
increased greenhouse gas

loss of biodiversity and
ecosystem services

weaker rural communities

increased risk of zoonotic
disease

increased antimicrobial
resistance.



Achieving Compliance &* bl

20-22 September 2017, Hamilton

High
Peopbe who decide Use the full
not to comply force of law
People who don't Deter by detectlon e
want to com ply oy .
2
.:: ?;}
People whotry to,but %\ ".E.l
don't a baays sucessd in Asslst to comply L
doing the right thing L
s
S
People who are wil ling \*
to dothe right thing Make It easy to comply
Compllance Strategy Low

Create pressure down

Braithwaite Compliance Triangle - Office of the Auditor General 2007
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Medical Officers of Health - Drinking Water Assessors

criminal careless confl

Encourage improvement

full force of educate enable recognise
the law

and reward

South Australian Government 2014
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Speak softly and carry a big stick* o NRNEAAN
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« Regulatory agencies will be able to speak more softly when they
carry big sticks

 Failure to follow up low level warnings reduce the credibility of the
regulator and make compliance less, not more, likely

* Pressure from industry can result in agencies taking softer measures
for longer than is appropriate

*Theodore Roosevelt. In a letter to Henry L. Sprague; January 26th 1900
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Regulatory Capture

« Enforcement is the first victim of pressure on
regulatory agencies by powerful interests

« Regulators must retain independence
* Regqulatory capture identified in:

— Ministry for Primary Industries (Heron M 2016)
— Regional Councils (McNeil JK 2008)
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The reality of Bureaucracy o N

Increasing pressure from population
and farming intensification

Aging infrastructure

Under-resourced and under-prioritised

A soft approach to compliance

[eg The water safety plan does NOT have to provide a pathway to compliance]*

*Ministry of Health Environmental Health Protection Manual 8.7



Resource_consent V\(Vater
In the 215t Century & e

“Let them eat cake” “Letthem drink bottled water”

“[Irrigation] potentially puts bottle
fed babies at greater risk,

but on the other hand
a very simple mitigation
measure IS available

— bottled water can be
purchased or supplied.™

*Rangitata South Irrigation Ltd Consent Decision
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Moral Hazard & DRI
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Multi-barrier (belt and braces) approach

\

Treatment can mitigate poor source protection

\

Treatment is needed because of poor source protection

\

Treatment does the job



Barriers to Compliance, _water
Monitoring and Enforcement & Db

« Resourcing
— There are not enough DWAs
Compliance, monitoring and enforcement
of New Zealand's environmental law ..
Marie A Brown o POI IitiICS
il — A credible regulator makes individual
e A% - _ enforcement-related decisions based on facts
b — There is no room for politics. This is often not
the case and this must urgently change
[ J

Failure to separate

governance and operations

— Governance sets strategy and policy directions
— Day-today decisions are not to be interfered with
(see also Cabinet Manual s3.5)




(\ -

Health Act 1956 <& NE@;EL?N[
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Health Act ]_ 9 5 6 Order a commercia

« Warning: Some amendments have not yet been incorporated

Search within this Act
View whole (1.4MB) Veersions and amendments Print/Download PDF [1.4ME
[Z] contents @) Frevioussection | Nextsection ) [ Tag section Remove Previous hit | Mext

697ZM Drinking-water assessors accountable to Director-General for performance of functions

(1) A drinking-water assessor 18 accountable to the Director-General for the discharge of the assessor’s statutory functions.



Drinking Water Assessors
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(wherever they are housed) & e e

« There is a need for many more of them
« They need to be supported technically and legally by their Ministry

« Their Ministry (rather than the Minister) need a greater focus on
operations (cf Cabinet Manual 3.5)

« Chief Executive’s relationship with Minister is critical



A good relationship between
| i ~water
chief and Minister* & D

« The willingness to give and receive free and frank advice
* The capacity to foresee and manage risks in advance

 Trust in third party relationships formed

« The value of Parliamentary contacts of the Ministry
recognised by the Minister
« The acceptance of independent
professional contributions by senior staff

* Trust in appointments

*Len Cook. Framing the Debate — why the governance of the relationship between ministers and chief executives is important and what

are the current issues and tensions. Presentation to the New Zealand Institution of Public Administration Wellington, March 12, 2013
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 Increasingly political appointments at a high level

* QOperations subsumed by policy
— (Departments subsumed by Ministries in the 90s)

« Ministerial involvement in operational issues
* Regulatory capture at the highest level

» Loss of independence of regulators
— Softly-softly approach
— Under resourcing
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* The failure of CME exemplified by the Havelock North
outbreak is widespread in NZ and not limited to drinking
water, TLAs or the MoH

« The science tells us that the challenges are enormous
and require a multi-agency approach

« Regulatory capture has affected CME in drinking water
from the lowest levels of bureaucracy to the highest levels
of government and needs to be addressed at all levels

* There is no room for politics.
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* Judy Williamson
 Kirsty MaclLeod

* Denise Tully

* Prof. Mark Francis
Marie Brown




