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COMPARING CHLORINE DIOXIDE MISTER
AS AN ALTERNATIVE TO PEROXYACETIC
ACID AS A SANITIZER AND WATER
SAVING TOOL

PINE RIDGE WINERY

n the sanitation process of cleaning wine tanks the
average consumption of water is 180 gallons (30 gallons
for each step; pre-wash rinse, caustic wash, water rinse,
citric wash, water rinse, PAA sanitation rinse). INn an effort
to save water, a trial was conducted using a mister to
dispense chlorine dioxide into the tank to replace the use
of peroxyacetic acid (PAA). The mister uses | gallon of
water and pressurized gas to propel a solution of Chlorine
dioxide into the tank whereas the peroxyacetic acid rinse
uses 30 gallons of water. If the mister is as effective as, or
more effective than, the PAA this would be a savings of 29
gallons of water for every tank washed and sanitized. Our
trial suggest that Chlorine Dioxide would be an
appropriate alternative to PAA in regions that have water
constraints.

Reduction in water usage

In the last 10 years California has seen sustained droughts
and repeated wild fires due to climate change. Our
motivation is to improve upon the wine making practices
while at the same time reducing the consumption of
water.
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COMPANY
SUMMARY

Pine Ridge Winery and
Crimson Wine Group
(parent company)
operate vineyards and
wineries on the west
coast of the Untied
States. The company’s
goals are to become
carbon neutral, to
reduce utilities’
utilization and to ensure
that its land is farmed
sustainably.

WEBSITE

https:/ /www.pineridgev
ineyards.com/

COST

LEVEL OF
DIFFICULTY
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Aguas de Portugal

The set up cost for the misting unit and liquid container is about $3,000. The sachet of
Chlorine dioxide is $22.50, which will make 10 gallons of solution that can be used for 10
cleaning operations. A conservative guess of 270 tanks washings during the year would
reduce the consumption of water by 7,975 gallons. The monetary cost of water is
Inexpensive, using local water rates but, the environmental cost are invaluable as
California is headed into another drought year.

Six tanks were used in this trial. Two tanks each at 2,000 gallon capacity, 4,857 gallon
capacity and 14,264 gallons capacity. The tanks were sprayed with wine lees two days
before the start of the trial to allow for a high microbial population to form. Each tank was
swabbed and plated in four spots: the floor, wall, interior of the ceiling tanks and the
racking valve. The ATP swabbing of the tanks were done prior to start of sanitation, after
cleaning and rinsing, and after the sanitizing (see BevTrac protocol).

All of the tanks were washed in the same method except for the last step, the sanitation
step, where three tanks used the Chlorine dioxide mister and three tanks used the PAA
rinse.

The set up cost for the misting unit and liquid container is about $3,000. The sachet of
Chlorine dioxide is $22.50, which will make 10 gallons of solution that can be used for 10
cleaning operations. A conservative guess of 270 tanks washings during the year would
reduce the consumption of water by 7,975 gallons. The monetary cost of water is
iInexpensive, using local water rates but, the environmental cost are invaluable as
California is headed into another drought year.

Six tanks were used in this trial. Two tanks each at 2,000 gallon capacity, 4,857 gallon
capacity and 14,264 gallons capacity. The tanks were sprayed with wine lees two days
before the start of the trial to allow for a high microbial population to form. Each tank was
swabbed and plated in four spots: the floor, wall, interior of the ceiling tanks and the
racking valve. The ATP swabbing of the tanks were done prior to start of sanitation, after
cleaning and rinsing, and after the sanitizing (see BevTrac protocol).
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All of the tanks were washed in the same method except for the last step, the sanitation
step, where three tanks used the Chlorine dioxide mister and three tanks used the PAA
rinse.

[-rmpansen Detween EMcaoes of Lhlonne Lhoxide MIst and FAA Hinse on Flioor of Stainless-Steel | anks

Frgure 1 below shows the sunavability of microbial populations on the floor of each tank prior to treatment, after cleaner, and after final
treatment with chlorine diceide mist or PAA rinse. Microbe survival is represented as Log,. CFU. There was a reduction n sunaval of
microbes on floor of all tanks after cleaner step and then an even more significant reduection in microbe survival after application of both
sanitizers. When comparing chlorine diceade mist (Tanks F5-gB, F5-g, B-3) and PAA ninse (Tanks F5-gg, F5-10, B-4), the chlorine dioxide
mist was slightly more effective at reducing microbial populations on floor of tanks.

Figure 1. Microbe survival on floor of stainless-steel tanks after application of Chlorine Dioxide Mist or PAA Rinse
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e Cost based on 270 tank cleaning per year and the cost of water
e Chlorine Dioxide: $2.50 x 270 = $67/5

e PAA $1.28 x 270 = 345.60 + 400 (water cost) = $745.60
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Comparative table 1 (green indicates favorability)

Chlorine Dioxide PAA

g close up tank - 25 minutes [ AQMinute fise period
convenience | prespckaged tea ag’ power | ") "1 10 e
Hazard PPE is required: eye protection PPE is required: eye and glove

protection and face shield

Environmentally , Breaks down to acetic acid and
Breaks down quickly

safe water
handling Low danger High danger
Cost* $675.00 $745.60
Water usage 1/2 to 1 gallon per tank 30 to 50 gallons per tank

e Recommend to purchase one unit and integrate the Chlorine dioxide mister into the
cleaning regiment at Pine Ridge Winery. We can then assess the machine and make
recommendation if improvement can be made to the set-up. We could then move to
incorporate the new system to our other wineries.

e Chlorine was faded out of the wine industry after it was discovered that the use of
chlorine can lead to the development of TCA. But, according to the study from UC-
Davis the use of chlorine dioxide does not have that same capability and is safe to
use in the wine cellar. As a precaution against the development of TCA in the cellar,
we will run monthly TCA atmospheric testing.
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