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What Is Water Reuse?

Water reuse, also knowr
recycling, is the process of i
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industrial processes, surface or ground

water replenishment, and watershed
restoration.



Water reuse by application
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ONSITE WATER USE AND REUSE

. : And yet almost all architects and engineers do not consider
water reuse in the design, construction and operations of our buildings and neighborhoods.

95% of water used in
commercial office
buildings can be
supplied from non-
potable sources

O Toilet Flushing

O Cooling Tower

O Irrigation

. RESIDENTIAL ~ )

50% of water used in
multi-family residential

homes can be supplied
fromm non-potable sources

O Irrigation
O Clothes Washer
O Toilet Flushing




What is Wastewater Reuse?

Terminology

 \Water reuse

- The beneficial use of treated wastewater for agriculture, industry,
etc.

 \Water reclamation

Reclamation involves all processes used to treat wastewater so that
it can be beneficially reused

* Water recycling

Recycling generally means reuse of wastewater back in the same
cycle where it is generated.



What is Wastewater Reuse?

Categories of Water Reuse

* Indirect Reuse

* Reuse of wastewater within the context of natural water systems (rivers, aquifers, etc.). The
ultimate indirect reuse is through the global hydrologic cycle

* Direct Reuse

* The direct beneficial reuse of treated wastewater for agriculture, industry, etc.
* Direct potable reuse: the reuse of reclaimed water for potable uses



Considerations for Water Reuse Planning

The foundation of successful water reuse programs:

* Providing reliable treatment to meet water quality
requirements and environmental regulations for the
intended reuse.

* Protection of public health and the Environment
* Gaining public acceptance.

e Economic viability



OPERATORS LEARN-YOUR COLORED WATERS

Bathroom Room

DRINKING ~ -50%
WATER  =mp

TREATED
WATER

BLACK WATER
(sew erage)




Ohio Administrative Code (OAC)

3701-29-17 Gray water recycling systems and alternative

toilets

(1) Gray water discharged to all GWRS shall only consist of domestic type
flows having the consistency and strength typical of gray water from
domestic households. The source of gray water may include water from
bathing, showering, washing clothes or laundry sinks. Gray water shall
not contain water used to wash diapers, or other materials soiled with
human excreta or infectious materials, or wastewater that has come in
contact with toilet waste, toxic substances, cleaning chemicals other

than soap, water softener backwash or any other hazardous household
products.



How can we get there
/s

Membrane Processes

Four common types of membranes:

Reverse Osmosis
Nanofiltration
Ultrafiltration
Microfiltration



PORE SIZE MAKES THE DIFFERENCE




Membrane Classifications
(Pore Size)
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Full-Scale WWTP Membrane Bio Reactor (MBR)

COMPARISON
Parameter MBR Effluent Conventional
mg/l (%)
SS (mg/l) <2 (99) 25 (73.2)
BOD; (mg/l) 4 (95.8) 19 (82.3)
COD (mg/l) 27 (88.5) 66 (77.2)
TN (mg/l) 9.2 (73.7) 15.9 (54.5)
TP (mg/l) 2.4 (36.1) 3.4 (8.6)







astewater Reuse in the world

== : Europe
USA 1.0 km3/yr

831 reuse plants
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Using a multi-barrier purification process, we can transform
recycled water into PURE water — A Proven Technology.

: The result is a Safe, Reliable and Sustainable water supply.
RECYCLED COMMUNITY

WASTEWATER
ja]

e
PURE Water
ULTRAFILTRATION REVERSE UV/ ADVANCED GRANULAR CHLORINE
OSMOSIS OXIDATION ACTIVATED CARBON DISINFECTION
Removes: Removes: Destroys: Removes: Destroys:
Suspended solids. Organics. Pathogens. Trace organics. Pathogens.
Bacteria, Pharmaceuticals. Trace organics. Disinfection byproducts. Viruses,
Protozoa. Personal Care Products, Remaining hydrogen
Cryptospordium. Inorganics. peroxide.
Giardia. Heavy metals.
Viruses,

PFAS is removed through a combination of Activated Carbon and RO



A Indirect
Drinking pOtable
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water
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Water
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Water Treatment
Plant




Water Reuse Treatment Trains

‘--_o.ﬁ?u"‘ ‘ L .
Pre_treatment D"S mfecﬂon

primary Activated siudge  Crarifier Chemvcéfdfv’ment?t?&? et
Traditional |Activated | T
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Reverse Osmosis Disinfection/
Oxidation

Raw Sewage

Screening MBR Disinfection

Membrane Bio Reactorgil
Plant

Reverse Osmosis Disinfection/Oxidation



er
Homes and
San Jose and the Santa Clara Valley businesses

Water District have begun to treat
sewapge water to levels as clean as
drinking water to help expand

irmigation and industrial uses and
potentially mix it one day in

B Going full circle
Groundwater is drawn
up and and delivered

to the public.
Recliaiming water

Possible : E3 Cleaner Water is pumped into
future s water is San Francisco Bay or
option "W miixed with * used to irrigate fields.
oS, other tertiary parks or landscaping.
water.
making it
purer.

After treatment
Water is basically
distilled water. for
rrigaton and
industry. It could
one day be put back
into the water tabilie.

3 uitraviolet light and
hydrogen peroxide

Tertiary

Initial water treatment

In the current system at the San
Jose-Santa Clara Water Pollution
Control Piant in Alviso,
wastewater undergoes three
MAJor processes:

Primary

Large solids are
separated by
allownng them to
seitle or float.

Secondary
Microbaal
organisms
break down
effluent.

Water is filtered
through fine sand and
then chilorinated.

The (':on—\:)in?tt‘ion o N
accelerates = ' ew nt
breakdown Reverse osmosis - - Water .:? now be
of organic Water is directed under high ] Microfiltration recycied by undergoing
compounds. pressure though thin Water is filtered throush| |an addition=al
membranes to eliminate a fimne membrane to three-step process.
sallts, viruses, pesticides and remove bacteria and
most crganic compounds. other organisms.

Source: Orange County Water District. City of Sam Jo=se

BAY AREA NEWS GROUP



Nutrient Concentration & Water ReclamationTM

*Dairy Manure Example

PROCESS
REMOVE :g’:l%\ésps‘g.s"p:gg:g REMOVE COLOR AND DISINFECT
LARGE FIBERS AND PHOSPHORUS DISSOLVED SOLIDS
3 . + + ULTRA ; PERMEA “ TWO-STEP ULTRAVIOLET
FILTRATION \ REVERSE DISINFECTION
MANURE FROM Y OSMOSIS™
BARN OR DIGESTER b S
v

OUTPUT

FIBER ar o CLEAN WATER

CONCENTRATE CONCENTRATE

USE

—_— BEDDING REUSE ONSITE

COMPOST EENTICIZER FERTILIZER DISCHARGE TO WATERWAY
BENEFITS

0+0 ©+0
75% UF PERMEATE RECOVERY ON RAW MANURE/DIGESTATE BASIS

= Removes >99.9% of suspended solids, bacteria, and pathogens
= Removes >95% of total phosphorus

65% CLEAN WATER RECOVERY ON RAW MANURE/DIGESTATE BASIS
m Custom fertilizer blends with UF and RO concentrates
= Clean water suitable for animal drinking water or discharge

= Removes 30-40% of total nitrogen (mainly organic nitrogen) » Redundant disinfection for guaranteed safety



*Spiral Brush Screen Filter

*High-throughput and cost-effective removal of suspended solids

e Automatic Self-Cleaning Filter &y Stgltr;l;lss

Screen

e Handles High and Variable TSS (25,000+ mg/L)
e 15 to 100 Micron Screens

e No Backwash / No Cross flow

e Continuous Filtrate with 99%+ Water Recovery

Spiral
Cleaning
Brush

e Low Pressure Drop (<1 psi)
e Simple to Maintain

e Scalable

*|ldeal for: Food and Beverage Wastewater, Dairy Flush Water, Lagoon Effluents



*Spiral Brush Screen Filtration

*Case Study: Potato Chip Manufacturer

e Starchy wastewater filtered through 15-
micron screen prior to sewer discharge

e Solids purged out and sold as animal feed

m *Raw Wastewater Hgtrate

8 g ]
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*Demonstration Unit Onsite *Purged Solids (sold
as animal feed)

Significant surcharge savings!
*51% BOD removal

*47% TSS removal
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How urine will get us to Mars

A new recycling system turns pee into drinking water and energy by using Forward Osmosis

BY

DRINK UP Astronauts drink Water made from recycled urine and other wastewater aboard the International Space Station. A new system would turn pee into drlnklng water and produce energy, a step toward long-term space travel

DRINK UP  Astronauts drink water made from recycled urine and other
wastewater aboard the International Space Station. A new system would turn pee

into drinking water and produce energy, a step toward long-term space travel


https://www.sciencenews.org/author/erika-engelhaupt

Wilderness Trall Distillery to Install Stillage
Filtration System




*Two-Step Reverse OsmosisTM

*Concentration and water reclamation in 4 non-biological) compact system

ORGANICS

Food and Beverage Wastewater

Ultrafiltered Dairy Manure

10
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TO YOUR TOILE GARDEN, ETC

WATER WILL GO FROM WASHING YOU HANDS




One Method ? OR









Some opportunities for water reuse In
an industrial plant may include:
*\Wastewater recycling
*Cooling tower blowdown
*Boller blowdown

*RO reject recovery and reuse
*Once through cooling waters
Collected rain waters




Guess — How Many Gallons of Water to make a case
of
Chlcken Noodle Soup

5 Z 10 — 11 ounces
48 cans / case ‘=% e

48 cans x 10.5 oz. =
504 oz.
504 0z./ 128 0z. =

=

Cream of Cream of [
lushroor Mushroom ﬂ:)'g'a‘ig

SOUPASOUP: A soup: A 5 8 3.94 gallons

<

ARE YOU SURE ?




It Takes 42 Gallons to make one
case of soup

: COOLING COMPRESSORS 7%
’ H,O WATER IN CANS & BOTTLES 2%

COOLING

STEAM 10% ?
WASHING 15%







Speaking of Recycling !!!
Our bodies are not 100% efficient at
converting food energy into mechanical
output. But at about 25% efficiency, we're
surprisingly good considering that most
cars are around 20%, and that an lowa
cornfield Is only about 1.5% efficient at
converting incoming sunlight into chemical
storage.



Where does the other 75% Go???

Americans use 5.7 REMEMBER THEY CAN'T
billion gallons per FL__H
day from toilet e, WITHOUT

flushes. \‘m us




The daily amount of our poop weighs at least 25 grams out of
which 7.5 grams are carbohydrates. According to biochemistry,
one gram of carbohydrates produces 14.2 kilojoules of energy.

Therefore, 7.5 grams of poop will yield 106.5 kilojoules of energy .

\Y0,

100.5 BTU’S

—
106.5 kilojoules I




In fact, poop is becoming so valuable as a commodity, that South Korea’s
government invested $8.7 million in virtual currency that would pay
people to poop for biofuels, as reported in the Digest in March. People
there will get paid the equivalent of 43 cents every time they use the
new waterless toilet developed by the Ulsan National Institute of Science
and Technology that turns human waste directly into biofuel. Hope is that
by 2020, the value of the currency will have increased so that every poop

& “donation” is worth about $3.12



http://www.biofuelsdigest.com/bdigest/2017/03/09/south-korea-to-invest-8-7-million-in-virtual-currency-that-would-pay-people-to-poop-for-biofuels/
http://www.biofuelsdigest.com/bdigest/2017/12/09/poop-to-plastic-to-biofuel-innovators-put-crap-to-good-use/




* Besides, Prof. Cho has developed a smartphone
application that can determine the monetary value of
the human excrement.

* Using this application, people can soon trade their
waste for a virtual or digital currency to use.

* At the pavilion, the team plans to expand into selling
salads made with barley sprouts, which can only be
purchased with such virtual currency.


https://phys.org/tags/human+excrement/




Think About The NEXT TIME YOU EAT OUT

HEY, | CAN GET THE
Big Mac !l



YOU HEARD OF NIKE ?7??

HOW ABOUT THE
MI — KE
Pronounced: (My) (Key)

THE RECYCLED SHOE !!!
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How do you make rocket fuel from




NASA Will Launch a Lunar
VIPER to Hunt Moon Water
In 2022

Volatiles lnvestigating
Polar Exploration
Rover (VIPER)

\/; \W




Hey Operators let’s make some Rocket fuel

» - Power +




One of 1,000+
TED Ialks

New ideas every weekday
TED.com



How much of the
human body is
made of water?

¢ m




CORRECT!




The Amniotic fluid is
98% water

We were all born SCUBA Diver

N




water’'s effect on the Body

Regulates body
femperature

Moistens tissues such
as Those im the rmouthn,
eyes and Nnose
Lubricates joints
FProtects body
organs and
fissues
Lessens the
burdemn o the
Kidnmneys and
hver by flushing
out waste
prodagducts

Helps prevent
constipation

Helps dissolve
minerals and
othher Nuiments
o make tThemm
accessible 1o
tThe body

Camies nuinents and
oOoOxygen To cells
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%= your Body Weight (Ibs) x 70% (or 76% for an
= |bs. of water in your body
| llons just divide by

How Much Water is in Your Body?




Our Demand for Water Did YOU KNOW ?

It takes 5,670 litres (1,500 gal) of water to process
one barrel of beer

454 litres (120 gal) of water are used to
produce one egg

It takes 45 litres (12 gal) of water to
process one chicken

147,000 litres (39,000 gal) of water are used to
manufacture one new car

About 25,700 litres (6,800 gal) of water is required to
grow a day's food for a family of 4

It takes 7,000 litres (1,850 gal) of water to
refine one barrel of crude oil



Maybe You Should Start Talking

0 Your Water

| recently watched this wonderful documentary that scientifically
explains how water takes on the energy found in its surroundings.
| have actually started talking to my water and infusing it with

transforming energy. Scientist have taken samples of water and
said words like "love" and "hate" and "Hitler". They then freeze

the water and analyze the crystals.

The water that received positive affirmations has beautiful
snowflake like crystals and the energy is heightened. The water
exposed to the negative messages formed misshapes, ugly
broken crystals and this happens every time.



Dr. Masaru Emoto’s

ater
xperiment



= ool

Eujiwara.DamiWater;

). BEF® RE -sprlng,water -
prayer

Fu iwara Dam\Water “ e
Y usui MounstamLSprmg, ]apan

-AFTER Prayer

)&“...\“"D '

-
- -

s ‘e *

\. -
e e

Beethoven’s~musnc
,,3 Pastoral DD X
5 S N. S
T D - """ .

—_— '; m \\‘&b e ‘\\

~

\N ’\‘.‘-‘ s » t‘ . \'_Q‘ -~
S . .o -~ = - -t
Samsy T L Jove &-appreciation
o =3 .‘\ >~ ‘\ @Yo RETS O pp v
_— T >, 3 < -~ % : .
3 '-‘:‘ g L Y % - Q.-

a.
w

. i ~ Water Crystals as photo>g‘raphed
A ; by Dr. Masaru Emoto

,,./'-:::‘-‘:u's‘.. 379 + A%
‘:a/‘ 2 : .. Yo .
|
Oy
.
:
Ny



' | 10
Water Has.
Research from "

_ theAerospucelnsmuté,'Stu ’?m Genﬁ



e the loss of
is due to a
ater |

REMEMBER THE
BRAIN IS 75%
WATER




* Toilet to tap
feasible —

biggest hurdle
is public
perception

THANK YOU
OPERATORS
FOR CHANGING THE
PERCEPTION




SANTA CLAUSE IS COMING 10 TOWN




WISHING YOU AND YOUR FAMILY

A
HAPPY HOLIDAY SEASON



THANK - YOU

RECYCLING AND REUSE
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