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EXPOSURE TO WATER
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Average person:

8 8

15 Liters / week
Drinking, Recreation
Normal excretion:
gastro-intestinal

Dialysis
Patient: 2 400 Liters / week
a lifetime in 3 years
No excretion
Artificial Kidney
process - diffusion

thin membrane
side effects
Even small amounts
of contaminants are

dangerous to patient
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SOURCES OF WATER

Pesticides, Herbicides ' Surface water

Bacteria, Endotoxins
& Algae

Salts & Minerals




TYPES OF WATER

"l\

¢ Surface Water
e Contains varying d.egrées of silt, mud, dirt,
debris, chemicals, metals, toxins

e Generally contains more-organic material than
ground water: bacteria, algae, microbials

¢ Ground Water

e Generally contains more inorganic material;

minerals, salts, etc.
e Some bacteria, algae, organics
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COMPOUNDS IN WATER

¢ Organics are carbon based Inorganics
are not P

e Organics: Pesticides, Herbicides (and chloramine)
e Inorganics: Salts, Minerals, Chemicals

¢ Contaminant levels determined by...

e Location, season, local industry, contact time

* Well water - higher salt, calcium; mlcroscoplc
plants

#* Reservoirs' - higher bacteria, viruses; lower salts
® Municipality adding chemicals for public

safety
# Alum - flocculant; Fluoride - teeth; Chlori@a lta«

bacteria




POSSIBLE CONTAMINENTS IN WATER

Sediment and Particles:

Salts and Other Chemicals:

-

.

Metals and Heavy metals:

Trace Metals:

Sand, Mud, Silt
Calcium, Magnesium
Sodium, Potassium
Fluoride, Chlorine
Nitrates, Sulfates
Copper, Zinc
Aluminum

Iron, Tin

Arsenic, Lead, Silver
Barium
Cadmium'
Chromium
Selenium
Mercury
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PATIENT CONDITIONS:
GENERAL SIGNS, SYMPTOMS, AND

Symptom

Anemia

Bone Disease
Hemolysis
Hypertension
Hypotension
Metabolic acidosis
Muscle weakness
Nausea/Vomiting

Neurological Deterioration

CAUSES

Possible Cause

\
Aluminum, Copper, Chloramine, Zinc
Aluminum, Fluoride
Chloramine, Nitrates, Copper
Calcium, Sodium
Bacteria,’Endotoxin, Nitrates
Low pH, Sulfates
Calcium, Magnesium

Bacteria, Calcium, Copper, Endotoxin, Low
pH, Magnesium, Nitrates, Sulfates, Zinc

Aluminum
DaVita.




PATIENT CONDITIONS:
EFFECTS OF HIGH EXPOSURE TO
TRACE\METALS

Arsenic Vomiting, diarrhea, burning abdominal pain, dehydration, throat
constriction, pulmonary edema, liver failure

Barium Vomiting, diarrhea, abdominal pain, tremors, convulsions,
hypertension, cardiac arrest

Cadmium Vomiting, diarrhea, abdominal cramps, dry throat, cough,
dyspnea, headache, shock, coma, renal failure

Chromium Skin diseases

Lead Personality changes. metallic taste, anorexia, abdominal pain,
vomiting, constipation, neurological problems

Mercury Acute: Vomiting and diarrhea, salivating, abdominal
pain, burning mouth pain, uremia,
Chronic: Gingivitis, mental disturbance, neurological

Selenium Loss of hair and nails
DaVita.

Silver (N) Vomiting, diarrhea, shock, vertigo, convulsions
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WATER TREATMENT.STAGES

... Pretreatment

|

Purification &
Distribution




PRETREATMENT PROCESS

A pPatient: Protection \
e Chiornesé: chileramine remoeval
X COMPONEnt Protechion: T
e Chlerne remoyval
o [Hardness renipyval
e Particlerremoyal |
S @pLImuUm eREALINGI RIESSUNE & tEMPEratile
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PRENREATIVENN CONMEONENTS
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A ONELine Monitors & Sample Tiaps
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BLENDING VALVE

S Oplimaliésstab|ewateriemperatirne
e Siable ROMaLer progiGiion

e Opumal CanIerNilter OPETAation

S EleWirange requirements

e [DIal\/SIS|GPEALGAS

8 BACKIWASH SANEGEREAalion CYCIES
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BLENDING VALVE DIAGRAM

Cold Inlet

Cold Water

Tempered
Outlet lr




SLENDING VALV




PRETREATIMENT DIAGRAI\/I
BOOSTIER PUNMP
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BOOSTER PUMP

SRAISESHRIERWALEFIO Dreser pressure

e Slallle RO ggdraijon

o AGEqUALE IACKANASIIN &L r%generation CY/CIES
o Ellminate widerpressure iiciiatiens
SIVIGRILGIRG

o |A=lie pressire  galges
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BOOSTER PUMP DIAGRAM

Inlet Pressure Flow  OQOutlet
Switch Switch

Check Valve

Pressure
Relief

Centrifugal Pump




BOOSTER PUNP




PRETREATIMENT DIAGRAI\/I
DEPTHIEIEHER

. |
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BLENDING BOOSTER
VALVE PUMP
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MULTI I\/IEDIADEPTHFI LTER
DIAGRAM

Control VYalve

- -
Inlet . . QOutlet

— Drain
Upper Distributor

Freeboard Riser Tube

Anthracite
Filter Sand

Garnet

Underbed Media
Lower Distributor




MULTIMEDIA DERTH
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PRETREATIMENT DIAGRAI\/I
SEEHENER!

>

BLENDING BOOSTER DEPTH
VALVE PUMP FILTER




WATERISOFTENER

X On EXChaNGE PHOCESS

e REMOVESIcalCIm &AmagpesIuimEhardness:
s o

) Nelels “so‘ft“” SEEINM ionsy
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WATERISOFTENER
INSTALLATHONREQUIEEMENTS
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Resin Bead

Mg
M Ne

Resin Bead

Resin Bead @ Mg




PERMANENT SOFTENER ‘DIAGRAI\/I

-

Inlet

Upper Distributor

Freeboard

Control Valve

-
Outlet

—Drain

Riser Tube

Resin Bed

Underbed Media

Lower Distributor




EXCHANGE SOETENER DIAGRAM
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PRETREATMENT DIAGRAI\/I
CARBON EIIEHERS

BLENDING BOOSTER DEPTH SOFTENER\
VALVE PUMP * FILTER s




CARBON FILTERS

S AUSOIPLIONIEIOCESSTN
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CARBON A_DSORPLI'ION

ACTIVATED CARBON GRANULE

ADSORPTION
=L 4mII FREE CHLORINE




CARBON FILTERS
IINSTALLATHON, REQU/REMEN IS
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CARBON FILTERS
SHZIING REQUIREMEN 7S

\

S EMPLY B0 GOntacE Time (EBCT)
e EBCIE min = (CACGIUmET fiex 7-48)/Eow; apm

L EBGT calculated forall beds combined
o \Vinimum EBEIF=
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CARBONIFILTERS
WIEDIA SELECTHON,

\

“~

X Granularn actvated cAENN(EAC)

Aedine number=900
Z\Veshtsizer 125240701 simaller
7 CoalFhased canaen should hesaciu=

Washiead
DaVita.




BACKWASHABLE CARBON
FILTER BDIAGRAM

) Control Valve )
Inlet . Outlet

— Drain
Upper Distributor

Freeboard Riser Tube

Carbon (GAC) Bed

Underbed Media

Lower Distributor




PAIRED BACKWASHABLE
CARBON FILTERS




EXCHANGE CARBON
FILTER ROTATION




CARBON EINENERS
SERIES CONEIGURAIHON




CARBONEFILTERS
SERIESEPARALLLELE CONEIEURATIGN
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PRETREATMENT DIAGRAI\/I
CARIRIDEGE ElSHER

BLENDING BOOSTER DEPTH SOFTEN}ER CARBON

VALVE PUMP * FILTER FILTERS




CARTRIDGE EILTER

FParticle rgmoval to 5 miiGrons 6r smaller
2 Pre-RO)nstallation
S @paguecartidae housing§ Mandaterny

S REMOVE! PaltiCIESIGIR SHTICIONIS O Simaller
7~ \Vlegliterisie

o [Elnelpressiurelgalges
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CARTRIDGE FILTER DIAGRAM

Outlet

Filter
Cartridge







TYPICAL PRETREATMENT
SYSTEM DIAGRAM

BLEHDING =
VALVE I]

MUL TIMEDIA WATER PRIMARY SECOHDARY CARTRIDGE
FILTER SOFTEHER CARBOH CARBOH FILTER

BOOST PUMP




WATER TREATMENIFSTAGES

... Pretreatment

|

Purification &
Distribution




PURIFICATION PROCESS

S REMOVENNENIANIC & BrIanIC SUWPSIANCES
o) [nerganies(chemicals)
e Bacierna
8 Bactenal enaeiexin
~VenRIerHng
o [IElmermoenitorsié: gauges
e [Lah testing fers chiemicals;, hacteria & endetoxin
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PURIEICATIHON CONMPONENTS

ZREVErSE OSmosISHRO)
2~ DEInizauenNBI) == Ulireiitauen(UE)
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S BU) G MEN e SYSIEM Ve SE5 OSMOte
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BASIC RO MACHINE DIAGRAM

Permeate/Product

Throttle Valve

Concentrate/Reject




TYPICAL RO MACHINE D IAGRAM

Per_meate
Inlet Conductivity Pressure Conductivity  Divert
Sr Yessels & 3 P3

P Membranes c2
=) ¢t =)
Inlet @ ] @

To Proceszes

]
-)
Flow To Drain
J * Flow
-

Concentrate
Valve




ROSYSTEM
CONVENTHONAL RG
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PERCENT REJECTION

N

% Rejection ZGeed TDS - Product TDS % 100
Feed TDS

Example: 400 - 10 = 390
Feed TDS =400 390 +400 = 0.975
Product TDS =10 0.975x 100 = 97.5%
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DANGEROUS When exhausted
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DEIONIZATION
ION EXCHANGE PROCESS

Sodium Chloride
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“MIXED-BED” DI &
MONITORING SYSTEM

Temperature- Remote monitor
compensated with audible &
resistivity monitor| |visual alarms
with audible &

visual alarms at 1

megohm-cm

Bed contains mixture of .
anion & cation resing Riser Tube

Resin Bed

Lower Distributor




TYPICAL WORKER-POLISHER
MIXED-BED DKINSTALLATION

a Remote monitor
[Ees]—|with audible &
visual alarms

Polisher




DEIONIZATION (1) SYSTEN
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2 Reguiredidewnstreaniteiiisl

ULTRAEILTRATION

\
X tration | Prosess e moyes Dacteriales endotoxin

?(

“Reguiredrdewnstreamiei Uliraviel el iradiaters (V)
e Nenitoenng

o |A=liRe pressire galges
e [Lah) testingpforhacteria & endetexin
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HOLLOW FIBER
ULTRAFILTER DIAGRAM
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STORAGE TTANK AND
RECIRCULATIONIPUMPE

Water Storage tanks are typically used in systems which consume
large amounts of water for procedures such as reuse.

#
N
N,

Water Storage tanks are not used in_?( all water treatment systems.

Water Storage tank sysfems have the following characteristics:

*Conical bottom, sealed storage tank

*Recirculation pump to circulate the water through the
distribution loop "

sLevel and alarm switches to control the RO Unit and the

recirculation pump
DaVita.

Bacteriafilter on the tank overflow
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UIEHIRAVAGLEEIS(UN)FEIGHN)

UV lights are used to kill bacteria

UV light Is produced by a meYcury vapor lamp which emits
light through a quartz-sleeve into the water passing through
the light. Bacteria exposed to the light will be killed.

Since UV lights kill bacteria, they can produce endotoxins
and must be followed by either RO or endotoxin filters.

UV lights are incorporated into the water treatment
system as specified by the manufacturer and are not

required on all water treatment systems.
DaVita




ULTRAVIOLET (UV) LIGHT

UV light kills
most remaining
bacteria

Translucent pipe

Dead bacteria
produce
endotoxins

Water does not
contact the light
itself

UV light shines
through a quartz
tube

If a UV light is
present - must be
followed by an

endotoxipThjer
DaVita.
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OTHER SYSTEM COMPONENTS

All components on the RO product side of the water
treatment system must be-composed of inert materials. This

means that they will not leach any unwanted materials into
the water used for dialysis.

Inert materials used in dialysis systems include:
*PVC (polyvinylchloride)

eStainless Steel
eGlass

D&\/ztaq




ONHERISYSHENIFCONEG@NENNS

There are several other system components which are

Important to the safe and effective operation of your water

treatment System. These Include, but are not limited to:
*Distribution loop s

*Flow Meters

*Pressure Regulators

Pressure Gauges

«Sample Ports

*Venturi assemblies




OTHERISYSTEN CONEPONENTS

PRODUCT REJECT  RECIRCULATE
T
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Questions;




