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Introduction 

 

Brent Manning (Group Manager Engineering Services, South Taranaki District Council) phoned the 

Taranaki Medical Officer of Health Dr Jonathan Jarman on Thursday 12 December 2013 about the 

odour problem at Eltham Waste Water Treatment Plant (WWTP).  The South Taranaki District Council 

(STDC) had been asked by local residents if recent odours and gases from the WWTP were likely to be 

injurious to health.   

 

An informal survey by the Medical Officer of Health of 30 Eltham residents who attended the public 

meeting on 17 December 2013 found that 24 people had suffered symptoms or illness which they 

considered to be associated with the odour. 

 

The purpose of this report is to summarise the notifications that were subsequently received by the 

Medical Officer of Health under the Health Act 1956 and to assess the probability that the reported 

illnesses were caused by odours or gases from the Eltham WWTP. 

 

Background 

 

Eltham is a small inland Taranaki town on State Highway 3 which is 50 kilometres south of New 

Plymouth.   See Photo 1.  The population in the 2013 census was 1980 people1.   

 

                                                 
1
 Statistics New Zealand. Quick Stats about Eltham.  Accessed 17 August 2014.  

http://www.stats.govt.nz/Census/2006CensusHomePage/QuickStats/AboutAPlace/SnapShot.aspx?id=3553601  

http://www.stats.govt.nz/Census/2006CensusHomePage/QuickStats/AboutAPlace/SnapShot.aspx?id=3553601
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Photo 1 – aerial view of Eltham EADER and Waste Water Treatment Plant. 

 

Three million litres of buttermilk had been placed in the Eltham Earthen Anaerobic Digester (EADER) 

at the WWTP between 2 October and 28 October 2013.  The excess of buttermilk was a result of the 

exceptionally warm spring, with Fonterra having a lot more milk waste than they had the capacity to 

process.   

 

The Eltham EADER is a lined lagoon adjacent to the Eltham Wastewater Treatment Plant with a High 

Density Polyethylene plastic cover to capture the gases created during the waste treatment process.  

It had been originally designed for treating waste from cheese and rennet production but had been 

mothballed more than a decade previously.  See photo 2.   

 

The Taranaki Regional Council started to receive odour complaints from residents who lived close to 

the Eltham WWTP from 29 October 2013.  Sixty nine odour complaints were received up to 1 June 

20142.  Of these, complaints from six Eltham locations were considered to be “objectionable and 

offensive” beyond the boundary of the WWTP by Regional Council officers and these occurred 

between 18 December 2013 and 16 May 20143.  The closest address was 200 metres and furthest 

was 670 metres from the Eltham EADER.  See Photo 3.   

 

The Taranaki Public Health Unit response to the issue of odour and reports of human illness in 

Eltham followed the recommendations outlined for Medical Officers of Health and Public Health 

Units in Good Practice Guide for Assessing and Managing Odour in New Zealand4and The 

Investigation and Surveillance of Poisoning and Hazardous-substance Injuries: Guidelines for Public 

Health Unit5.   

 

                                                 
2
 Blyde F.  Taranaki Regional Council. Email dated 30 September 2014. 

3
 Carre C.  Taranaki Regional Council. Email dated 3 October 2014. 

4
 Ministry for the Environment. 2003. Good Practice Guide for Assessing and Managing Odour in New Zealand. 

Wellington: Ministry for the Environment. 
5
 Ministry of Health. 2009. The Investigation and Surveillance of Poisoning and Hazardous-substance Injuries: 

Guidelines for Public Health Units. Wellington: Ministry of Health. 

Eltham EADER 

Eltham WWTP 
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The Medical Officer of Health has no direct regulatory function with respect to air emissions.  His or 

her primary role with air quality issues that appear to have health issues is to provide public health 

advice.  This can include referring information to the discharger, regional councils, territorial local 

authorities and the public.  The Medical Officer of Health is also required to assess and where 

appropriate investigate cases that are notified by medical practitioners under the Health Act 1956.    

 

 
 

Photo 2 - View of Eltham EADER looking west taken on 21 March 2014. 
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Photo 3 - location of properties from which objectionable/offensive odours were reported to the 

Taranaki Regional Council over the period 29 October 2013 and 1 June 20143 
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Throughout the buttermilk odour problem, Dr Jarman in conjunction with air quality specialist Louise 

Wickham and Ministry of Health public health engineer John Harding provided advice to the South 

Taranaki District Council.  Ms Wickham and Dr Jarman visited the Eltham WWTP on 21 March 2014 

and met with residents, STDC and Taranaki Regional Council staff.  Her report on the site visit 

concluded that it was unlikely that the illnesses being experienced by residents were direct toxic 

effects from gases being emitted from the EADER.  However she noted that the lack of robust 

ambient air quality monitoring at the source made it impossible to exclude this possibility with 

certainty6.  Up to this point in time the only ambient air quality monitoring at the site had been a 

hand held hydrogen sulphide (H2S) meter used by STDC staff since 10 December 2013.  The lower 

limit of detection for the meter was 1 part per million (ppm) and the resolution was 1 ppm.  The 

readings taken from locations around the EADER but within the site boundary were all less than 

1ppm7. 

 

The South Taranaki District Council then arranged for onsite continuous ambient H2S monitoring to 

be carried out from 2 April 2014 to 11 June 2014.  The equipment used for the H2S measurement was 

a portable continuous electrochemical device specially manufactured for low level ambient 

monitoring.  The monitor was located between the EADER and the oxidation pond along with a 

monitor measuring wind speed and direction.  As well seven ambient air grab samples for H2S and 

mercaptans were obtained at localities adjacent to the EADER between 7 April 2014 and 11 April 

2014.  Both the grab samples and onsite continuous monitoring failed to detect levels of hydrogen 

sulphide or mercaptans in the air around the EADER that were sufficient to directly cause illness7. 

 

Because of the ongoing nature of the illnesses in residents, Dr Jarman asked Ms Wickham to carry 

out a screening air quality assessment based on the source testing of contaminants under the cover 

of the EADER.   A screening assessment is an estimation based on hypothetical modelling and does 

not measure actual public exposure.  Furthermore it provides no indication of the frequency or 

duration of exposure.  However it can identify gases which in a worst case scenario have the 

potential to cause odours and/or direct short-term health effects.     

  

Ms Wickham initially carried out a screening modelling assessment based on source testing that had 

been commissioned by STDC under the EADER cover on 31 March 20148.  This initial assessment was 

then updated several times in order to address technical issues raised by external peer reviews9.   See 

Appendix 1.  For example, a peer review by air quality specialist Tracy Freeman of the 18 August 2014 

draft considered that the approach to calculate the dilution of gases in the screening assessment was 

significantly flawed10.  See Appendix 2.   

 

Ms Wickham in her 25 September 2014 report concluded that some fugitive emissions would have 

been very odorous and that the objectionable and offensive odours had caused adverse health 

                                                 
6
 Wickham L. Report of Eltham WWTP Site visit, 28 March 2014.  Memo to Jonathan Jarman. 

7
 Air Quality Specialists. Report – Eltham Wastewater Treatment Plant Air Quality Monitoring April-June 2014. 

Report Prepared for South Taranaki District Council. 25 June 2014. 
8
 Wickham L.  Memo to Jonathan Jarman dated 29 April 2014 

9
 Wickham L. Conservative screening assessment of EADER source testing results. Memo to Jonathan Jarman 

dated 25 September 2014. 
10

 Freeman T.  Peer Review of Emission Impossible Memorandum dated 18 August 2014 – Eltham Air Quality, 

10 September 2014.  Letter to Brent Manning, South Taranaki District Council. 
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effects in residents downwind.  She also said that the conservative screening assessment estimated 

that some of the fugitive emissions exceeded ambient air quality criteria at locations close to the 

EADER.  Based on an overall assessment it was her opinion that fugitive emissions may (her 

emphasis) have resulted in short-term direct health effects.  

  

Despite disagreement on other matters, the 10 September 2014 peer review by Ms Freeman agreed 

that it was likely that the odour had at times caused annoyance, nuisance, and feelings of nausea “as 

these are common symptoms in communities exposed to unpleasant odours”10.   

 

The South Taranaki District Council in a letter to Eltham residents dated 4 June 2014 said that “we 

have now transferred 7.3 million litres from the EADER which includes not only all the milk waste we 

accepted from Fonterra  but a large portion of the material that had been in the EADER for some 

years”11. 

 

On 11 September 2014 the South Taranaki District Council pleaded guilty in the New Plymouth 

District Court for creating offensive and objectionable odours caused by the disposal and treatment 

of dairy products at the Eltham Wastewater Treatment facility12. 

 

Methods 

 

Following the community meeting in Eltham on 17 December 2013 general practitioners in Stratford 

and South Taranaki and the Emergency Department at Hawera Hospital were requested to notify 

patients to the Medical Officer of Health under section 74 of the Health Act 1956 if it was suspected 

that they had illnesses associated with the Eltham WWTP.  “Poisoning arising from chemical 

contamination of the environment” is a notifiable disease under the Health Act 1956.  Medical 

practitioners who have “reason to believe that any person professionally attended by him is suffering 

from a notifiable disease or from any sickness of which the symptoms create a reasonable suspicion 

that it is a notifiable disease” are obliged to give notice to the Medical Officer of Health.     

 

The South Taranaki District Council, as a gesture of goodwill, offered to reimburse residents for the 

costs of seeing doctors with health issues considered to be related to the odours on 30 December 

2013.  Dr Jarman developed an easy-to-complete notification form with information on the 

symptoms and signs of hydrogen sulphide poisoning to further increase the likelihood of doctors 

notifying cases on 19 March 2014.   

 

Received notifications were then assessed using the “test of poisoning” outlined in The Investigation 

and Surveillance of Poisoning and Hazardous-substance Injuries: Guidelines for Public Health Units5.  

The test of poisoning is a probability model which was originally developed for assessing patients 

with illnesses in an occupational setting.  Probability modelling is a diagnostic approach commonly 

used in medicine when there are conditions of uncertainty.  The test of poisoning is based on the 

classification of a patient’s symptoms and findings into major, intermediate and minor criteria 

                                                 
11

 Greenhill F. Eltham Eader Update 17 dated 4 June 2014. http://www.southtaranaki.com/Council/Eltham-

Eader/  
12

 Harper L.  Council guilty of stink. Taranaki Daily News. 2014 Sept 11. http://www.stuff.co.nz/taranaki-daily-

news/news/10486371/Council-guilty-of-stink  

http://www.southtaranaki.com/Council/Eltham-Eader/
http://www.southtaranaki.com/Council/Eltham-Eader/
http://www.stuff.co.nz/taranaki-daily-news/news/10486371/Council-guilty-of-stink
http://www.stuff.co.nz/taranaki-daily-news/news/10486371/Council-guilty-of-stink


 

 P a g e  | 7 

categories.  Categories include questions on whether the symptoms and/or findings are biologically 

plausible effects of the chemical, whether alternative explanations for the symptoms and findings 

have been reasonably excluded, and whether the patient has had an appropriate exposure to the 

chemical.  Points are allocated for each of the criteria and are summed.  There are five categories of 

likelihood that the patient’s health problems are the result of poisoning: unlikely, possibly, probably, 

highly probable, and almost certain13.   

 

For the purposes of this assessment it was assumed that the “chemical” in the test of poisoning were 

the “objectionable and offensive odours” that had been confirmed by the Taranaki Regional Council 

in a variety of localities adjacent to the Eltham WWTP.  See Photo 3.     

 

From the time of his first involvement in December 2013, Dr Jarman was regularly contacted by some 

of the patients who informed him on how the odours were affecting their lives.  Notified patients 

were followed up in May and June 2014 to see if there was an improvement in symptoms following 

the reduction of odours from the EADER.    

 

Proximity of the residential addresses of notifications and locations of verified objectionable and 

offensive odours to the Eltham EADER were assessed using Google Map.  The 2013 census results 

were used to calculate the size of the population who lived within 900 metres of the Eltham EADER 

which was the area from which notifications had been received. 

 

Results 

 

Between 4 February 2014 and 7 April 2014, the Taranaki Medical Officer of Health received 13 

reports from medical practitioners of patients with conditions which were suspected to be caused by 

odours arising from the Eltham wastewater treatment plant.  The median age of the patients was 44 

years (range 6-83 years) and there were four males and nine females.  There were two children aged 

6 years and 15 years.   

 

The most common symptoms were headaches or migraines; mood changes, depression or anxiety; 

lethargy, tiredness or fatigue; and nausea and insomnia.  See Table 1.     

 

The closest person lived in a house that was 130 metres from the EADER and the furthest person 

lived in a house that was 850 metres from the EADER.  The median distance of homes of notified 

people was 450 metres from the EADER. 

 
Seven of the notified cases lived at locations or in very close proximity to locations where odours 
were verified as being offensive by Council officers. 
  

                                                 
13

 Gorman D and Dryson E. Diagnosis of chemical poisoning: report of a working party established by the 

Australasian Faculty of Occupational Medicine, Royal Australasian College of Physicians, 9 May 1997. NZ Med 

J 1998; 111:34-7 
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Table 1.  Symptoms as reported to medical practitioners 
 

Symptom Frequency (n=13) 

Headaches or migraines 6 

Mood changes, depression, anxiety 6 

Lethargy, tiredness, fatigue 5 

Nausea 4 

Insomnia 4 

Loss of appetite 3 

Irritability, bad temper 3 

Shortness of breath 3 

Dizziness 2 

Anxiety 2 

Itchy or sore throat 2 

Weight loss 2 

Chest pain 2 

Hypersensitive skin or rash 2 

Burning, watering or itchy eyes 2 

Sore lungs, seizure, abdominal pain, short-

term memory loss, mental confusion, episodic 

staggering, slurred speech, aching muscles, 

altered taste, diarrhoea, mid-back pains, 

vomiting, altered waking, chest infection, sore 

neck, sweats 

1 

 

11 out of the 13 patients were able to be contacted in the follow up of notified patients in May and 

June 2014.  Seven of these 11 said that most of their symptoms had disappeared once the odours 

had diminished.  One of the people who was unable to be followed up was an elderly patient who 

died during May 2014 from the complications of a pre-existing condition.   The doctor of the 

deceased person did not consider the death was related to the Eltham EADER. 

 

Patients in their communications with the Medical Officer of Health talked of their ongoing 

annoyance, frustration and anger about the impact of the odours on their quality of life.  Two 

patients said that they had shifted their address because of the odours and health problems they 

experienced while living close to the EADER in Eltham.  Two people said that they had problems 

coping at work and several parents were very worried about the health and welfare of their children.  

A person with a pre-existing chronic health condition was concerned about the impact of the odours 

on the condition.   

 

Eleven scored in the “test of poisoning” with totals suggesting that the odour was “probably the 

cause of the patient’s symptoms, signs or findings”.  Two notified patients had lower scores and 

scored “unlikely” because their symptoms could be explained by other mechanisms and they had 

symptoms/signs that were not characteristic for exposure to “objectionable and offensive odours”.      
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Discussion 

 

It can be concluded from this “test of poisoning” that the “objectionable and offensive odours” being 

emitted from the Eltham WWTP at the end of 2013 and the early months of 2014 were probably the 

cause of the symptoms of illness in 11 out of the 13 patients who were notified to the Medical 

Officer of Health.   The odours had a significant effect on many of the residents and two people said 

that they had shifted their address because of the smells.   

 

Odour is a perception in response to chemicals that are breathed in.  Most odours are a mixture of 

many chemicals.  Different life experiences and natural variation in the population can result in 

different sensations and emotional responses by individuals to the same odorous compounds4.  For a 

particular odour, approximately 2% of the population are likely to be hypersensitive and 2% anosmic 

(unable to detect any odour)14 .  Offensive odours are known to be capable of causing a  variety of 

non-specific multi-system adverse health effects which include headaches, nausea, gastro-intestinal 

distress, retching, reduced appetite, fatigue, eye irritation, throat irritation, shortness of breath, 

runny nose, sleep disturbance, inability to concentrate, depression, tearfulness and classical stress 

response4,15.  These adverse health effects are mediated through the olfactory system and vary from 

person to person.  The most common symptoms in this case series were headaches or migraines; 

mood changes, depression or anxiety; lethargy, tiredness or fatigue; and nausea and insomnia which 

are consistent with adverse health effects caused by odours. 

 

The health effects from odours are generally short-term and fade when the odours reduce.  However 

low level odours can continue to trigger adverse health effects for people who perceive that the 

odour contains harmful chemicals, or have become sensitised because of previous significant odour 

exposure4.   Surveys of communities show that the perception of odour impact can be reported for 

prolonged periods by those living in the area, even years after the odour is no longer present, 

following the abatement of an odour nuisance16.  

 

It can be difficult to determine a relationship between an illness and chemical contamination of the 

environment.  In many situations there is no good toxicological data or biomarkers that can used to 

assist with cause-effect and dose-response relationships.  Assessing the relationship between odours, 

gases and health effects can be particularly problematic.  The “test of poisoning” outlined in The 

Investigation and Surveillance of Poisoning and Hazardous-substance Injuries: Guidelines for Public 

Health Units does not prove that an environmental factor causes illness but it assesses the 

probability of causation in a situation where there is a high level of uncertainty.  Patients were 

notified by medical practitioners and the symptoms in this case series were consistent with types of 

symptoms that have been shown in the medical literature to be linked to objectionable odours.  

Other causes of the symptoms had been excluded.  Notified people were exposed to unpleasant 

odours over a period of months which is demonstrated by the number of complaints and the number 

                                                 
14

 Department for Environment, Food and Rural Affairs. Code of Practice on Odour Nuisance from Sewage 

Treatment Works. 2006. London: Department for Environment,Food and Rural Affairs. 
15

 McGlinley MA and McGinley CM. The “Gray Line” between Odor Nuisance and Health Effects. Proceedings 

of Air and Waste Management Association 92
nd

 Annual Meeting and Exhibition St Louis, Mo: 20-24 June 1999 
16

 Department for Environment Food and Rural Affairs. 2010. Odour Guidance for Local Authorities.  London: 

Department for Environment Food and Rural Affairs. 
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of times odours were verified by Regional Council officers as being objectionable and offensive.  

Seven of the notified patients actually lived at or in very close proximity to locations where odours 

had been verified as being objectionable and offensive.  Two air quality specialists agreed that the 

odours were sufficient to cause symptoms as found in communities exposed to unpleasant odours.  

It is clear at the very least that the buttermilk in the EADER was very odorous over a long period of 

time and this contributed to a reduced quality of life for those who were exposed.   

 

What is not certain is whether the concentration of gases causing the odours in Eltham at times was 

sufficient to cause direct toxic health effects as well.   Humans have sensitive olfactory organs in the 

nose and can detect chemicals at concentrations well below those associated with direct toxic 

effects.  The situation in Eltham was complicated because source testing showed that the 

concentration and presence of gases changed underneath the EADER cover over time.  For example 

very high levels of hydrogen sulphide were detected beneath the cover on 12 December 2013 at 

3,107 parts per million but there was less than 0.5 parts per million on 31 March 20149.   

 

The conservative screening air quality assessment based on source testing at the EADER on two 

occasions estimated that the worst case levels of some of the fugitive emissions could have exceeded 

ambient air quality criteria at locations close to the EADER.  However the author highlighted in her 

report that “it does not and cannot address actual exposure”9.   There was disagreement during the 

peer review process but both air quality specialists agreed that the EADER had caused odours in 

some locations sufficient to cause the type of symptoms normally found in communities exposed to 

unpleasant odours.  

 

The limited ambient air quality monitoring that was carried out failed to detect levels of hydrogen 

sulphide or mercaptans at any time that could directly cause illness.  None of the Eltham waste water 

treatment plant operators reported symptoms of illness and only a small proportion of the estimated 

219 people who lived within 900 metres of the EADER had symptoms severe enough to be notified to 

the Medical Officer of Health.  Residents in the area were offered reimbursement for doctors visits 

related to the odours so cost was not a barrier for consulting a doctor.  These factors tend to suggest 

that the illnesses were the result of offensive odours rather than poisoning caused by gases 

operating at a direct toxic cellular level.  Several patients have reported ongoing health effects 

following the removal of the dairy wastes from the EADER which can also happen following the 

abatement of an odour nuisance.   

 

The remaining question is whether the odours and associated illnesses in Eltham were “poisoning 

arising from chemical contamination of the environment” which is a notifiable disease under the 

Health Act 1956.  Odours are caused by chemicals and the South Taranaki District Council pleaded 

guilty on 11 September 2014 for creating offensive and objectionable odours caused by the disposal 

and treatment of dairy products at the Eltham Wastewater Treatment facility13.   Objectionable and 

offensive odours fulfil the definition of a statutory nuisance under section 29 of the Health Act 1956 

because they are offensive and can at times be injurious to health17.  A number of people in Eltham 

                                                 
17

 Health Act 1956.  New Zealand Legislation. Accessed 25 September 2014. 

http://www.legislation.govt.nz/act/public/1956/0065/latest/DLM305840.html?search=ts_act%40bill%40regulati

on%40deemedreg_Health_resel_25_a&p=1  

http://www.legislation.govt.nz/act/public/1956/0065/latest/DLM305840.html?search=ts_act%40bill%40regulation%40deemedreg_Health_resel_25_a&p=1
http://www.legislation.govt.nz/act/public/1956/0065/latest/DLM305840.html?search=ts_act%40bill%40regulation%40deemedreg_Health_resel_25_a&p=1
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suffered significant adverse health effects over a period of time.  However in my opinion the illnesses 

in Eltham do not meet the toxicological definition of poisoning. 

 

Conclusions 

 

It appears likely that the odours from the EADER at times caused adverse health effects for a number 

of people who lived close to the Eltham WWTP for a six month period between December 2013 and 

May 2014.  The “test of poisoning” outlined in The Investigation and Surveillance of Poisoning and 

Hazardous-substance Injuries: Guidelines for Public Health Units in combination with (1) medical 

practitioner notifications of illness suspected to be caused by chemical contamination of the 

environment and (2) validated instances of “objectionable and offensive odours” provided an 

objective framework for assessing the possible relationship between wastewater treatment plant 

odours in a community where a number of people had suffered adverse health effects.  The available 

evidence suggests that the illnesses in Eltham were not caused as a result of poisoning caused by 

specific chemicals in the environment but from the objectionable odours.  It is important that the 

Earthen Anaerobic Digester at Eltham is never used again for the treatment of waste from milk 

production.   

 

 

 


