TREATING WATER FOR THE FOOD INDUSTRY
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Regulatory Authority

 USDA
* Meat

* Poultry USDA
* Frozen, dried and liquid egg i

If an establishment uses a municipal water supply, it must make available to FSIS, upon request, a water
report, issued under the authority of the State or local health agency, certifying or attesting to the potability of
the water supply. If an establishment uses a private well for its water supply, it must make available to FSIS,
upon request, documentation certifying the potability of the water supply, that has been renewed at least

semi-annually.
D
TR 12 U.S.3
DEFARTMENT OF uj.-GJ {{'7
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FSIS: Food Safety Inspection Service




Regulatory Authority

Food and Drug Administration

* FDA is responsible for the safety of 80% of all food consumed in the
United States

* Entire domestic and imported food supply
* Except Meat, Poultry & Frozen, dried and liquid egg (USDA)

e 21 CFR §165.110 - Bottled water.



Foods Under FDA Authority

* Dairy Products — Milk, Cheese, Butter

* Plant Products — Vegetables, Fruits, Nuts
* Juices

* Spices

e Seafood — Finfish, Shellfish, Crustaceans, Surimi
based

e Grain-based — Bread, Cereals, Flour
e Bottled Water
° |nfant Formula e Dietary supplements

e Cosmetics
* Drugs



It May Be Tap Water

Some bottled water also comes from municipal sources—in other words, the tap.
Municipal water is usually treated before it is bottled. Examples of water
treatments include

Distillation. Water is turned into a vapor, leaving minerals behind. Vapors are then
condensed into water again.

Reverse osmosis. Water is forced through membranes to remove minerals.
Absolute 1 micron filtration. Water flows through filters that remove particles
larger than one micron—.00004 inches—in size. These particles include
Cryptosporidium, a parasitic pathogen that can cause gastrointestinal illness.
Ozonation. Bottlers of all types of waters typically use ozone gas, an antimicrobial
agent, instead of chlorine to disinfect the water. (Chlorine can add residual taste
and odor to the water.)

Bottled water that has been treated by distillation, reverse osmosis, or another
suitable process may meet standards that allow it to be labeled as “purified
water.”
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MAUMEE RIVER BASIN M I CcHI1G AN [/
. At@quar@ the Maumee is the largest river basin \
in all the Great Lakes. ¢ A
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It Takes 42 Gallons to make one
case of soup

COOLING COMPRESSORS 7%
'H O WATER IN CANS & BOTTLES 2%
2 4

COOLING 38%

STEAM 10%

WASHING 15% ’?
CLEANING 25%
CAN MANF. 3%

The Water You Make is being used this way!
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CHEMICALS
AVAILABLE
preoxidation

CHLORINE
DIOXIDE
KMnO,
POWERED
ACTIVATED
CARBON
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HOW IT WORKS
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Chlorine Chemistry

*Chlorine gas hydrolyzes in water
to form hypochlorous acid (HOCI):

Cl, + H,0 - HOCI + H* + CI "

*H* jons reles the reaction

cause aeduction in pH) (sample is
more acidi
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Total Hardness needed to be <140 mg/L or the outside of the bean
would harden and the inside would turn to mush and watery after
blanching.
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BAKERY GOODS

examples of how water hardness may affect the quality of baked
goods. Calcium and magnesium precipitate from hard waters in
steam lines and can then be carried by the steam used in bakery
ovens to create spots on the top crust of breads and rolls.
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OBSTACLES OVER THE YEARS
PHENOLIC RESINS FROM John’s Manville - Defiance, Ohio
Woodburn Indiana Seed Firm Blaze

Nitrates from Farm Runoff

Rusty Cans
OUTSOURCING INTERNAL PLANT FUNCTIONS

Taste and Odor Problems Due to Algae
Concerns with developing microcystin levels

The Invaders
Capacity with Increased Production



PHENOLIC RESINS
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Chlorine Dioxide






https://www.sciencedirect.com/science/article/pii/B9780409900002500121?via%3Dihub#!
https://www.sciencedirect.com/science/article/pii/B9780409900002500121?via%3Dihub#!

Taste buds and taste receptors
Humans have taste receptor cells (TRCs) that can

differentiate between five major “taste qualities™:
bitter What is umami and what does it taste like?

) Swee Umami describes food that are savory, earthy, and meaty. You can
) taste it in foods like meat broths, some cheeses, miso, seaweed, and
h]: mushrooms. Umami’s taste is relatively mild, but it does have an
m| aftertaste. For some people, it can cause salivation and a sensation of
furriness on thTIton gue.

cl':f rpecr)]ftthese gualities causes TRCs to activate a

apc%vac&f your brain, and water has been found to

the “sour” TRCs.



HUMAN TONGUE

> MAJOR =g BITTER
TASTE

QUALITIE
And where
they are

located on
the tongue

Send water
taste to the
brain



The palatability of drinking- water has been rated by panels of tasters in
relation to its TDS level as follows: excellent, less than 300 mg/liter; good,
between 300 and 600 mg/liter; - poor,

- TDS in parts per million (PFPM)
O 50 100 200 300 400
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drinking filkration, acceptable High TDS water
water from | Mountain | 3 | from tap or

RO micro- spring or | Hard waten(1 T-"'DI}| mineral spnng
filtration, aqgquifers 5 . H
distillation, ) ! Average tap water [
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Chart values represent national U.S. averages. Actual
TDS levels for gecgraphic regiions within the US and
aother countries Mmay vary



SEED Firm Blaze forced 5,000 to Flee is Doused
May, 1987

WOODBURN, Ind. — Firefighters extinguished a smoldering fire Saturday
at a seed company plant that had forced the evacuation of more than 5,000

people anda nearby river with farm chemical runoff,

authorities said.

City of Defiance, Ohio mayor shuts down Defiance Water
Treatment Plant in fear of contaminated river water.

MAJOR MISTAKE
Measure the speed of the River before shutting
down


http://articles.latimes.com/1987/may/31
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RUSTY CANS Rusty Cans or Too Much Scale formation ??




Si= pH + T + G + A - TDS

Saturation pH as Temperature (olcium Akglinity 1))
Index fested foctor foctor foctor foctor

=02 =00 U 01 +02

Balanced Water

+04 +0.

The ideal range for balanced water is
between -0.3 to +0.3
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DON’T DRINK THE WATER IN LAKE ERIE




Beware of ME !

(7) Mdha

(6) D-Glu (iso) COOH R2 O
)\/\n/‘\n/“\ NH
(1) D-Ala
7., O
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: - R,
(5) Add — )\
= CH, CHs & Z,N\n/'\rﬂ\"/xm

@ O COOH O
(3) D-MeAsp

My Name is MICROCYSTIN Microcystins (MC) are potent
hepatotoxins produced by the cyanobacteria of the genera
Planktothrix, Microcystis, Aphanizomenon, Nostoc and
Anabaena. These cyclic heptapeptides have strong affinity
to serine/threonine protein phosphatases (PPs) thereby

acting as an inhibitor of this group of enzyme. ﬂ ; *“”
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In most cases, the cyano
toxins naturally exist

I intracellularly (in the cytoplasm)
LRl ol membrane . ] ]
Capsle N\ e {and are retamed}wnhm the cell.

Nucleoid”
(DNA)



Conventional treatment using coagulation will
remove cyanobacteria cells; however,

sludge containing toxic cyanobacteria should be
isolated from the treatment process

as cells contained in sludge can break down rapidly
and release dissolved toxin.

,.




Coagulation, flocculation, and
settling

* Removes suspended solids from raw water.
coagulant flocculant

acid or base ‘ effluent
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Coagulant Microfloc Macrofloc settles in the
Surface charges neutralizes continues sedimentation basin.
cause particles to ~ charge. to coalesce Clear supernatant
repel one another. Microfloc until large leaves the basin.
forms. macrofloc

appear.



Floc Formation

The goal of flocculation is to
promote growth of flocs to a size that can
be removed by sedimentation and
filtration.

46



A very effective way to

deal with high microcystin concentrations therefore
IS to remove the cellsand

without damage (Drikas et al. 2001; Hart

et al. 1998). Any damage, such as that

caused by preoxidation, may lead to cell

leakage, and consequently in an increase of TOLEDO'S
the dissolved toxin concentration 'NTA'\<E
on entering the treatment plant. This may be critical, L

as dissolved toxin iIs not removed by conventional
treatment technologies.



Chlorination and ozonation are effective for the

removal of microcystins. A residual of

at least 0.3 mg/ L of ozone for 5 minutes|will be
sufficient for all of the most common microcystins

residual of 0.5 mg/L for at least 30 minutes

effective.

iFor chlorine a dose of 3 mg/ L}applied to obtain a

will be



Powder Granula Pellets

Activated Carbons

« Granular activated carbon filtration displays a limited lifetime for all toxins.
This can vary between 2 months to more than one year depending on the type
of toxin and water quality.

NOTE:

e Natural Organic Matter (NOM) breakthrough occurred prior to the MC-LR breakthrough and
NOM preloading appears to affect the rate of MC-LR breakthrough. To determine your spent
granular carbon capacity, doing Total Organic Carbon (TOC) testing will give you a better
response time for granular carbon replacement and MC-LR breakthrough.



Removal of extracellular (free) cyanotoxins

Powdered activated carbon and granular activated carbon are very
effective, depending on the carbon dose, the type of carbon (wood-
based powdered activated carbon for microcystin and
cylindrospermopsin) and contact time (> 30 minutes recommended);
Coupling preoxidation with activated carbon is an effective way to
remove both cyanotoxins and their potential transformation products.
Moreover, the carbon must be regenerated or replaced at routine
intervals, often based on the breakthrough of total organic carbon;
however, toxin breakthrough may occur before significant total organic
carbon breakthrough is detected.
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POTASSIUM PERMANGANATE KMNO,




A permanganate dose ofwas enough to reduce
microcystins concentration below the guideline value of 1ppb.
Permanganate oxidation Is therefore a feasible option for
microcystin removal during preoxidation processes. However, the
oxidant dose must be carefully optimized in order to remove

extracellular microcystins without causing cell lysis (due to
chemical stress) and further release of MCs.
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Designate a spokesperson (and alternate) and contact your local
OEPA agency for delivering messages to the news medla and the

public.
* Have a script to refer to.

* Keep your answers positive to the media, while your talking into the
microphone to the audience, reporters are thinking of the next
guestion.

* Do not make statements, such as, the EPA allows a certain amount of
contaminants in the water supply. Reporters will ask you to explain.

* Have an outline prepared as to what measures you are taking to
resolve the issue.

e Use statements, such as, “thank you for asking that question” before
leading into your answer. (It takes away the combativeness).




Zebra Mussels Threaten Inland Waters

Zebra mussels cost the U.S. economy at least S1 billion
annually. They clog water intakes for municipalities and
industries.




Gizzard Shad




Allergic reaction to
fish
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Possible Junk Ditch pathway for \I >
Asian Carp to Great Lakes during 2

flooding -- Gray shading Junk Ditch and Maumee
River normally drain to

Lake Erie

Grahiam McCulloch
Ditch

=
'

Little River and Graham-
McCulloch Ditch normally
drain to Wabash River

EXPLANATION

FLOOD PLAIN -- approximate
' DRAINS TO LAKE ERIE
! DRAINS TO LAKE MICHIGAN
DRAINS TO MISSISSIPPI RIVER

1 2 4 MILES
]

O e ©

T T
1 2 4 KILOMETERS

Possible Junk Ditch pathway
for Asian Carp to Great Lakes

REA

CONFIRMED ASIAN CARP
PRESENCE BELOW DAPMS

S IZO'IO SILVER CARP SPAWN I

125 2:5 5.0 MILES
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Utility & Domestic Services

Temperature vs. Progliferation Risk

212 Steam Humidification

Hot Water Boilers

176 ................................................................................................

L.
0 B
)

5 140

s Hot Water Storage d

g Hot Water Services J

£ 104 Spas & Bathing Showers o

A Cooling Towers Jd

@ HvAac condensate @ Cold Water Services
Cold Water Tanks @ @ spray Humidifiers

. Mains Cold Water

Proliferation Risk

68

32

Disinfection Range
158 - 176°F

Slowly Die

122-158°F

o 137°F , die within 5-6 hrs
o 140°F ; die within 32 min.
o 157°F ; die within 2 min.

Growth Range
77 - 122°F
95 - 115°F optimum

Do Not Grow Well
68-77°F
Below 68°F Dormant




T

HOT geotambie WATER




Operating Temperature

With Pressure

Plastic Pipe Material

(°F)
ABS -
Acrylonitrilebutadiene
Styrene

PE - Polyethylene

PVC -
Polyvinylchloride

CPVC - Chlorinated
Polyvinyl Chloride

PB - Polybutylene

PP - Polypropylene

100

100

100

180

180

100

(°C)

38

38

38

32

32

38

(°F)

180

180

140

180

200

180

Without Pressure

oc)

32

32

60

32

93

32


https://www.engineeringtoolbox.com/plastic-pipes-operating-pressure-d_1621.html




During peak season 4 hours from skiing on the Maumee River to
going inside a can of Soup !







H,OPERATORS
QUESTIONS

Frozen & Snacks & Condiments &
Refrigerated Meals Sweet Treats Enhancers
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