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UV DISINFECTION FOR PRIVATE
WATER SUPPLIES AND FOOD
INDUSTRY
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UV at DUBBO waste water treatment_plant

Design flow . 1,480,000 I/hour (411 1/s)
Bacteria reduction : 99,97 %




DUBBO WWTP
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Outline

Background of Water Disinfection

UV and Chlorination

How UV disinfect your water ?

‘Where a UV system shall be installed?

*The technology
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Common Pathogens

Group

VIRUSES
PROTOZOA Giardia 4SS ease
(PARASITES) Cryptosporidium A eb|a5|s

Amoeba Www shutterstock com « 67788064


http://www.shutterstock.com/subscribe.mhtml

Water Services Association of Australia

WSAA 202 -2015-1.2 table 8 LRV for other treatment processes likely to be used in Australia

Log reduction value

Process Process critical limits
Bacteria Virus | Cryptosporidium
Chlorination 4.0 4.0 0 Ct > 15 mg/L min with pH < 8.5 at all water
temps Feed water turbidity < 1.0 NTUR!
Chloramination 2 2 0 Ct> e
oC —_
“c 1 Log = 90%
4 4 0 Ct>
em; 2 LOg = 99%
Ultraviolet 4.0 0.5 4.0 uv d
Disinfection'” ml/c 3 _Og — 99 . 9%
4.0 1.0 4.0 Uv d — 0
e 4 Log =99.99%
4.0 4.0 4.0 UV duse > 19u spTurLanun
mJ/em’
Ozonation 2 2 0 Ct > 0.6mg/L minute at pH <8,
turbidity < INTU water temperature 52C
4 4 0 Ct > 1.2 mg/L minute at pH <8,

turbidity < INTU water temperature 52C
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UV or CHLORINATION?

UV and Chlorination treat different pathogens

« A combination of UV and Chlorine gives a
safer drinking water

Log reduction value

Process Process critical limits
Bacteria Virus | Cryptosporidium
Chlorination 4.0 4.0 0 Ct > 15 mg/L min with pH < 8.5 at all water
temps Feed water turbidity < 1.0 NTU"®
Chloramination 2 2 0 Ct > 857mg/L min at pH 6-9, water temperature
50C
4 4 0 Ct > 1988mg/L min at pH 6-9, water
temperature 52C
Ultraviolet 4.0 0.5 4.0 UV dose > 40 Feed water:
Disinfection'” mJ/cm’ Turbidity < 1.0 NTU®
4.0 1.0 4.0 UV dose > 60 UVT% >
ml/cm? Manufacturer’s
4.0 4.0 4.0 UV dose > 190 specification
ml/cm’
Ozonation 2 2 0 Ct > 0.6mg/L minute at pH <8,




How does it works ?

« UVA: 315-400 nm sun tan

« UVB: 280-315nm vitamin D — Tasty vegetables
« UVC: 200-280nm germicidal

 Vacuum UV: 100 — 200 nm Ozone production




UV Effects on pathogens

First step

The cell's DNA is affected by the UV light and prevent it to
reproduce

Second step (with more UV light) :
The cell cannot produce proteins : Starvation and death.

If the UV dose is not sufficient the cell will repair its
DNA and the micro-organism will proliferate again.
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Key Differences between UV and Chlorine

Advantages of UV versus Chlorination

* No by-products (low pressure lamps)

* No change in taste and odour.

* You cannot overdose UV.

- Alow dose is required for treating bacteria and protozoa

Disadvantages of UV versus Chlorination
* No residual left — Any contamination after UV will not be

treated
* A relatively high UV dose is required for Adenovirus (other

viruses are easy to treat with UV)
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Main UV applications

13

Drinking water

Rain water tanks/ Air gap protection
Storm water for irrigation

Recycled water (irrigation, toilet flushing)

Treated waste water before disposal to dams or
rivers

Swimming pools

xylem



Main UV applications

Bottling plants- process water

Bottling plants — Liquid sugar disinfection
Hot water circuits (Legionella)

Fish farms, hacheries

Etc...

1 xylem



WHERE TO INSTALL UV?
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private water supply is safe

Rainwater

Many basinossos and community groups
use & privain water supply for drinking
tor o food proparation. Jna soume

of privain water supply is inw.aser. in
this guide ‘raimwater”is used in dosorbe
tha wator that falls on your mofwhen

i rains. It doces not inchuda raindall that

i colleoied from the ground, which is
uzzslly called ‘stomwator’

Unforturately, rainw xter can be
contaminated by 2 membar of soerces
These includs roof maiarials, animaks
and birds, beeraces, dabwis, omissions
fromwood heaters and pesdodes and
fertlisors from aorial spraying, I humans
monsuma contaminaied weer, hay can
beoome sck.

16 Department of Haman Services

The law and you

i yoan e rogi stoned under cither

tha oo izt 1984 [Vic), Prescribed
bcoommedation Haakh [Presoribed
Hcoommodadion) Regulations 2001 or
Residential Tenancies [Carmvan Parks
and Moabla Dwdlings Regisradon and
Ssandards) Regulations 1999, tha law
requires you bs troat and manage
your drinking water supply to maka it
safe for human consemption.

The Food Act

The Food Act requires food
Businossos to use drinking water
fior food preparation 2t egisiored
food promizos. This includ os water
usad forwashing food i

cooking, adding to feod and drinks,
hand washing, Food businesses
ara requined be recond datals of

it bs managed ini their food sioty
[

How to ensure your

water supply is safe

To ke yournw ster supply ko for human

oonsumption, you need 1o take the

follewing steps

= Etop 1: Marogg the risks o your
privatn water supply

= Etop 2: Treat tha water to maks it sale
fordrinking

= Etmp 2: Menior and maintain the water
supplly ysom

= Etop 4: Plan how o respond § an
QMIRENDY BOCUTS:

eensland Health

‘Whnat iz 3 water

& water suppl system includas
evarything from the colledtion of
tha rairwatcr throwgh o the point
wham the water is used for drinking
(g, tha tap). ¥ou may e roguined 1o
describeyourwatar supply &y =em o
an onvironmenial haakh officor—

phease so& Form 1 on page 7 to help
you do shis.
Collection jwater from real]
v
Storage tnk
v
Treatment (Slration disinfection]
v

sz
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Souce : Safe water on rural properties

UV for rain water tanks  Qid Health

Figure 2: Contamination hazards and ways to minimise risks to a rainwater
supply system

Screens Securely TV antenna Remove
installed on covered mounted off overhanging
all tank inlets, tank the roof (to branches
outlets and
vents
_ . W
Roof surface is suitable
for collecting rainwater

Gutters maintained and
periodically cleaned

Leaf stopper installed ~
Light-proofing tank and '
plumbing to minimise

algal growth

Particle filter to remove
contaminants

First flush device
installed to prevent the
most contaminated
rainwater from entering

Water disinfected
via UV light

Why the TV antenna is mounted off the roof?
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Souce : Safe water on rural properties

UV for bore water tanks oid Heath

Figure 3: Contamination hazards and ways to minimise risks to a groundwater

supply system
. Light-proofing Screens Securely

Bore surrounded 'ul_l'lﬂ'l a tank and installed on covered
concrete slab sloping away plumbing to all tank inlets, tank
from the bu_re casing for minimise outlets and
surface drainage algae growth vents

Bore cover

securely in place

to prevent entry

of pests and
contaminants

Pump mounted

on a separate

concrete slab Farticle filter
to remove

contaminants

Bore fenced
off to prevent
access from
animals

Water disinfected,
via UV light

Bore Pump Filter Holding tank

Appropriate buffer distance between bore and septic tank system —— Septic
tank

M

Septic tank system maintained ———————>



UV associated with a tank (rain water tank or
buffer tank)

Water Tank

UV system

_.‘s —
R

Points of use

| UV system

pl

XWater source

If UV is installed before the tank, recontamination is possible !

Is the UV installed after the tank?
xylem

o't hoko Waisier
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The Frog Lamp (tanks air gap protection)

Water Tank

_.@ —
i

Points of use

Lamp installed in air, not
water

Repeal rodents and frogs
Repeal insects

!
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The Frog Lamp (tanks air gap protection)




UV in a Hot Water Loop
(Hotels, Nursing homes..)

Warm Water Tank

40 °C -60 °C

&
|_H_W>_|

<ﬂ
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Cold water

Is the UV system treating the incoming water?
Is the UV installed at the coolest point?

Point of use

xylem
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UV in Swimming Pools

M Screen E-

Swimming Pool

el

Heat
exchanger

For the best efficiency UV shall be installed :

-After filtration
-Before chlorination

-Before the heater xylem



The technology P\
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THE TECHNOLOGY
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Larger units

Calibrated

Automatic UV Sensor
Wiping System

Cleaning &
Drain Valve

Removable
Front Plate

Lamp

Connection

Sampling Valve

UV Spektrotherm® HP Lamp

Sampling Valve Cleaning & . .
Drain Valve Wiper Drive

xylem
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Lamp life time

Typical lamp life time :
Domestic UV reactors 1 vyear

Industrial size (amalgam lamps) : 12 years
Medium pressure lamps . 6mto 1year

Shelve life time . 3-4 years

Does the lamp blows off at the end of the life
time? No!

Can | store a spare lamp for 10 years? No!
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Relative UV Qutput, %

Lamp aging

nt

- \ N N -
* jl*

o 1,r=|,‘—1.E:-;1'D"",|t"+|{4.E:-;.1'El'"‘,|f‘—|,‘3.3x1ﬂ““‘,|t+|,“I.'Dx1fr"j Design po
.| Have the lamp been changed on time?

The lamp continue to glow after the end of its

useful life, but produces less light and UV

dose!
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How much a UV system cost to operate ?

Typical domestic application
Rain water tank : 20 Watt

Small business / large house : 40 Watt



How much a UV system cost to operate ?

Municipal water treatment plant :
3 log Cryptosporidium reduction (to USEPA) ;
Treated flow : 800 m3/h

A Wedeco Spektron 650e will treat 800 m3/h of
drinking water with 2.8kW

Power consumption : 3.5 watts per m3

Average Cost : $0.1 cent / m3
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Royal Hill - WA
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Questions ?

UV and ozone are fantastic
solutions for disinfection and
depollution if you consider gquality
equipment.
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