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A Carousel WWTP



Hydraulic flow in a carousel WWTP 

External pre-dentrification (left) and internal pre-denitrification in a 
Carrousel 2000 (right) The grey-coloured parts denote oxygenated zones.



The objective of sewage treatment 
is to produce a disposable effluent 
without causing harm to the 
surrounding environment, and 
also prevent pollution 



Nitrification & Denitrification
Bacteria remove nitrogen from 
wastewater by a two step biological 
processes: 

nitrification followed

by denitrification.



Ammonification.
While travelling through sewer 

pipes, the majority of the nitrogen 
contained in raw sewage (urea and 
fecal material) is converted from 
organic-nitrogen to ammonia 
through a process called hydrolysis.



Nitrification.
 The biological conversion of ammonium to nitrate 

nitrogen is called Nitrification.

Nitrification is a two-step process.

 Bacteria known as Nitrosomonas convert ammonia 
and ammonium to nitrite.

 Next, bacteria called Nitrobacter finish the conversion 
of nitrite to nitrate.



Denitrification.
 The biological reduction of nitrate (NO3) to nitrogen 

gas (N2) by facultative heterotrophic bacteria is called 
Denitrification.

 “Heterotrophic” bacteria need a carbon source as food 
to live.

 “Facultative” bacteria can get their oxygen by taking 
dissolved oxygen out of the water or by taking it off of 
nitrate molecules.



Chemical poisons can kill biomass
 Biological reactions take place inside the  organisms of our 

biomass 

 If we kill the biomass the reactions stop and the plant 
ceases to function – the substrate rots and the plant goes 
septic 

 To re-seed a “dead” plant with living biomass can cost 
$12,000 per weekend and if the poisonous substrate is not 
removed first the new biomass also dies – in one “P” lab 
area the plant needed continuous re-seeding for three 
months at a cost in excess of $97,000



Process Summary 
 Nitrogen appears in wastewater as 

• Ammonia, 

• Nitrite,

• Nitrate 

• Organic nitrogen. 

 Organic nitrogen is decomposed to ammonia, which is 
assimilated to bacterial cells, leading thus to  net growth, 

 on the other hand is oxidized to nitrite

 and nitrate.



Process summary step two 
 Nitrate is converted to gaseous 

nitrogen and is removed from the 
wastewater. Denitrification is known to 
proceed as conversion of nitrates to 
nitrites and subsequent conversion of 
nitrites to nitric oxide, nitrous oxide 
and nitrogen gas.



Methamphetamine is extremely 
addictive and destructive. It has 
serious social, economic and even 
environmental consequences. 

• Police are highly focussed on 
destroying the production and 
distribution of methamphetamine.



Medical Methamphetamine





Clan Labs are in effect illegal trade 
waste suppliers 



“P” and Pipe 



Street meth





Meth Pipes are not cool 



Meth is not a beauty treatment 



Some of course have natural talent





fumes and chemicals pose a 
significant safety issue for Police





Training course on Ammonia gas



Meth Kitchen 









How to recognise a P lab 



A successful Auckland Meth Lab 



What are Police doing? 





Description %

Clear/white crystals [70-85% pure] 73

Methamphetamine powder [5-17% 

pure]

37

Pure methamphetamine [50-85% 

pure]

24

Methamphetamine liquid/oil [2-5% 

pure] [60% pure]

6

Total 140



Meth usage in the last 6 months 



How easy is it to get Meth today ?



How easy is it to get Meth 
compared to 6 months ago ?



Key Trends 
 The popularity of smoking methamphetamine as opposed to the 

previous tradition of snorting
 The emergence of injecting methamphetamine
 The prevalence of pure crystal forms of methamphetamine as opposed 

to cut powder
 Increased number of methamphetamine users coming to the attention 

of Police and drug treatment
 The easy availability of methamphetamine
 Greater cross section of society now using methamphetamine
 Sale of methamphetamine from cannabis tinny houses
 Marketing of methamphetamine to lower socio-economic groups
 Violence and property crime associated methamphetamine use
 Increased drug dealing by methamphetamine users
 Serious violence and domestic violence associated with 

methamphetamine



What does this mean for us ?
The ingredients used to make 

methamphetamine in clandestine 
laboratories are generally 
household products that by 
themselves present little danger, 
but when combined can have 
serious toxic and explosive effects.



Most of the chemicals used to make methamphetamine are not 

dangerous, but some of them are hazardous by themselves.
 Acetone
 Anhydrous ammonia
 Battery acid (sulfuric acid)
 Brake cleaner (toluene)
 Cold tablets containing pseudoephedrine
 Drain cleaner (sodium hydroxide)
 Freon
 Iodine crystals
 Paint thinner
 Reactive metals (sodium or lithium)
 Red phosphorus
 Starting fluid (ether)



If You Find a Lab
 Do not touch anything in the lab area and do not sniff 

any containers. Do not turn any electrical power 
switches or light switches on or off. Do not open or 
move any of the containers with chemicals in them

 Whatever you do, do not smoke, eat or drink anywhere 
near a methamphetamine laboratory

 If you come in contact with a meth lab, you should 
decontaminate yourself and your clothing as quickly as 
possible, wash your hands and face thoroughly, and 
call your local authorities.



Above all ….!!!!
Cleaning up a clandestine meth lab 

is a dangerous and complicated 
process which should be handled 
by trained professionals. Do not 
attempt to clean up or dispose of a 
suspected meth lab yourself.



Meth labs can be very small 



What does this mean to us ?
 It is very important to understand, the chemicals used 

to make this drug by any of the most popular 
clandestine formulas need to be handled by 
individuals with formal training in handling these 
chemicals. 

 All to often careless “cooks” sloshing around 
substandard containers, often under pressure, pay for 
their carelessness



The chemicals commonly observed 
here in New Zealand include: 
 Pseudoephedrine / ephedrine

 Iodine 

 Acids -Hypophosphorous acid, Phosphorus acid, 
Hydrochloric acid, Sulphuric acid

 Red phosphorus 

 Volatile organic compounds Toluene, Acetone, Calite, 
Fuelite, Mineral turpentine, Methylated spirits, Methanol

 Rock salt

 Caustic soda 

 DampRid (calcium chloride) 



Ephedrine / Pseudoephedrine
 A chemical substance closely related to amphetamines 

or methamphetamines 

 Has a long history that goes back to India and China 
where they used it for medicines back in the ancient 
times because it comes from different plants. The ma 
haung herb in China is how they got ephedrine but in 
India the Hindu people called it soma. Today in china 
there is a billion dollar market for getting out the 
ephedrine from herbs and selling them by the ton



Dangers of ephedra
 In the skin - sweating, blushing and pimple acne

 In the digestive system causes nausea and lack of appetite

 It causes you to urinate more and can also cause your urinary system 

to squeeze shut and make urination difficult and painful 

 In the nervous system it can cause insomnia ,confusion, restlessness, 

delusions and hallucinations . Lengthy exposure can make you 

paranoid and hostile

 In the lungs it can cause shortness of breath and make breathing more 

work

 Also headaches, shaking, dizziness and death

 Diabetics - can change blood sugar levels and be a course of death

 Pregnancy – a variety of severely debilitating effects to foetal children 

– particularly extreme brain damage and physical deformity 



Iodine 
 The element iodine by itself is fatal to all living things 

including humans and the fatal dose for a human is 2 
or 3 grams. For stable iodine if it touches your skin you 
get lesions which are bad sores and it can also destroy 
your eyes. Even better if iodine is mixed with ammonia 
it becomes unstable and can BLOW UP big time!



Acids -Hypophosphorous acid in 
particular 

 Flammability: Non flammable but can explode when 
heated. Liberates flammable gases on decomposition.

 Hazardous Combustion Products: POx, phosphine gas

 Sensitivity to Impact: Can react violently with shock



Acids - health effects 
 Inhaled: Corrosive, toxic. Vapours and mists cause 

burning sensation, coughing, wheezing, shortness of 
breath, headache, nausea, vomiting. 

 Severe overexposure may cause spasm, inflammation 
and edema of the larynx and bronchi, chemical 
pneumonitis and pulmonary edema, and death.

 Symptoms of pulmonary edema can be delayed for

 several hours.



 In contact with skin: Corrosive, toxic. Causes severe 
local irritation, chemical burns and ulceration. Severity 
of injury depends on the concentration and duration of 
exposure.

 In contact with eyes: Corrosive. Severity of injury 
depends on the concentration and duration of 
exposure. Can cause severe irritation, swelling, pain, 
burns to eye tissue, possible corneal damage, and 
blindness.



 Ingested: Corrosive. Can cause severe irritation and 
burns to the digestive tract, nausea, vomiting, possible 
perforation oesophagus and stomach, with severe 
abdominal pain. Can cause severe shock and may be 
fatal. 

 Non-fatal exposures can cause permanent damage 
and strictures of gastrointestinal tract. Aspiration may 
occur during ingestion or vomiting,can cause serious 
lung damage, pulmonary edema,and death.



Phosphorus Red and white 
 Extremely poisonous - one of the most toxic 

substances on the planet. 

 The military uses P in all sorts of ways from making a 
lethal nerve gas to making NAPALM. 

 White phosphorus burns -burn ointments can make it 
WORSE causing the phosphorus to go into your blood 
stream and poison you fatally. 

 Phosphorus is extremely POISONUS and 
FLAMMABLE!.



Phosphorus Use 
 The RP is used to break down iodine into hydroiodic

acid that meth cooks use as a reagent to turn 
ephedrine or pseudoephedrine into 
methamphetamine.



Items we encounter in our sewers 
 Volatile organic compounds  - these are the most 

dangerous compounds for our plants – only online 
monitoring at the front of a plant can identify the 
compound within 60 seconds . The only treatment 
course possible is to have a diversion valve and dump 
the chemical into a holding area and feed back the 
material in small amounts into our process. 

 THIS DOES HOWEVER NOW MAKE EVERY AREA 
POTENITALLY CLASS I 

 This affects our instrument grading and specifications 



Ether
 Diethyl ether is extremely flammable. 

 You don't even have to use fire or a spark because a 
surface that's hot enough will cause it to ignite with a 
highly explosive result .

 To a lesser degree Toluene, Xylene, Naphtha, Hexane, 
Petroleum have similar results 

 Calite and Feulite are trade names for white spirits 



Xylene
 Xylene can get into the soil and water and when it does 

that it can contaminate humans leading to birth 
defects for babies Even in low concentrations it can 
cause all kinds of problems for an adult like 
headaches, dizziness, confusion and loss of balance.

 Damage on top of irritation to the respiration system and 
total lung damage. Xylene causes liver damage, kidney 
failure , massive stomach problems on top of the fact that 
your now more stupid than your average fence post.



Toluene
 Toluene -a solvent that smells like paint thinner with the 

sweet  smell that comes from the benzene.  

 First discovered in a south American tree - now cracked 
from crude oil as a by product of fuel manufacture 

 Used as a octane booster for Formula One race cars. 

 Also used in disinfectants, printing, rubber, glue and laquer

 TNT is tri nitro toluene 

 Used in blood experiments to break open red blood cells –
therefore is not good inside a persons body. 

 If ingested toluene cannot be passed as urine or sweat  - so 
once ingested remains in the body until it is metabolized 



Methanol
 Carbinol; Methanol; Methyl hydroxide; 

Monohydroxymethane; Pyroxylic spirit; Wood alcohol; 
Wood naptha; Wood spirit; Monohydroxymethane; Methyl 
hydrate.

 Dissolves in water – in concentrations produces flammable 
atmospheres 

 It is not considered as dangerous as many other 
compounds used however may cause digestive tract 
irritation with nausea, vomiting, and diarrhoea. Causing 
respiratory tract irritation. 

 May cause liver, kidney and heart damage. With prolonged 
exposure 



Sodium Hydroxide
 Sodium hydroxide is one of the most dangerous chemicals. 

 It is one of the strongest alkaline, known as caustic soda or 
lye. 

 White, odourless and non-volatile in aqueous solutions. It 
is not readily flammable. However, it is a highly reactive 
substance. It forms an exothermic solution with water, 
evolving heat which may ignite combustible materials 
nearby. Its reaction with other metals yields hydrogen gas 
which ignites in the presence of oxygen. 

 This substance is extremely corrosive.





So what do we do 
 Now it is up to us – if you are interested in this subject 

please connect with me as over the next year we will be 
developing quantitative  analysis of clan lab materials 
found in sewers.

 We have out lined current problems now we need to 
develop the protocols needed:

 To protect ourselves

 To protect our plants 

 To protect our environment

 These are merely first steps 



Thank you very much for 
your attention 

ANY Questions ?


