“How Dry | Am”

Solutions for the Pharmaceutical Industry To Meet
the new NC Water Restrictions
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Water Conservation Training

Conserve>>Re-Use>>Recycle

& Presented By: Nalco Company

& Dan Grzesik and Mauri Galey
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Agenda

® Purpose, Process, Payoff
® Some Quick Basics

® Cooling Towers

® Closed Loops

® Steam Systems

® Reclaim Water
e Municipal
 [ndustrial or Waste Water
® Other Areas — Irrigation, domestic
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Purpose, Process, Payoff

® Purpose

e To provide ideas and potential paybacks for
various water conservation and reclaim ideas

® Process
e Review water and energy consumption basics

e Review impact of water use ideas at towers,
closed loops, steam boilers and other areas

® Payoff

e |eave with and understanding of where one
stands with respect to conservation
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Reclaim and other streams
How do various streams compare to city make up?

City water in the triangle is moderate with respect to hardness, alkalinity, silica
and other key components. We can often run 6 to 10 cycles without pH control.
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Water and Energy Basics

Average US Commercial Building Electricity
Consumption

Office
Equipment
6%

W ater Heating
7%

Lighting &
Other
47%

HVA
40%

& Here we see what we do to conserve water
must no offset the HVAC or cooling bill
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Water and Energy Basics

Cycles of Concentration

0.01 inches 0.02 inches 0.03 inches 0.04 inches 0.05 inches

& Cycles of Concentration = make up use/blowdown use
e You may often use system conductivity divided by make up conductivity

® Deposits in machines, condensers or boilers increase energy consumption
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Cooling Towers

Some Notes PP—

& Often the biggest [ — T r——
consumer of water in the __""' s . v
physical plant -

® They dissipate heat via
evaporation

® Save water In proportion
to load vs. once through
® Eingpm =
(tons)x3x(delta T)x0.001
MU=E+(cc/cc-1)
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Conserving Water by Cycling Up
Cycles: example 6 Evap = TS gpm at 3 cycles=5

® Cycle up to save water

Evaporation rate Is
determined by load

Cycles impact mu

¢ Towercond. =900
make up cond. 150

® Over cycling creates
scale

At3=75
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Indices

Langelier Saturation Index
LS| = pH-pHSs
LSI>0, water has scaling tendencies
Ryznar Stability Index
Rl = 2pHs-pH

R1>6, corrosive
R1<6, scaling

These can give you an idea of the water’s usability.

If you do not understand these you will this:
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We do not want this, scaled systems are not energy efficient,
biofouled systems are even less efficient
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Step 1 Equipment - Track

Make up meter
& Records water used

& May allow for
evaporation credits

Why would we also meter

blow down?

How much water do
you use each day ?
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Step 1 Equipment - Trac
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Blow Down Solenoid

& discharges saturated
water to prevent
scale

4/14/2008 ISPE Carolina South-Atlantic 13
Chapter



—— s ] e )
Step 2 — Automate start to cycle up

Open loop

Conductivity Controller

(TDS = total dissolved solids)

® Controls Conductivity

® Records data

® Feeds biocide

® Interlocked with flow

® Can be integrated with BES
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Step 2 — Automate start to cycle up

Open loop

DON’T FORGET THE
Chemistry

‘Containment too
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Step 3 — start to optimize: with 24 by 7

Control

10 years ago 24/7 Today 24/7 controllers are <
controllers were $20k $10k — and they do more!
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Conductivity, TDS, variation

> Cc_)nductivity IS ® Different Sources
micromhos or incoming may require
micro siemens/cm different set-points

® TDS is total dissolved * One can monitor
solids incoming and adjust
* They vary from each & High conservation, re-

other, it 1s not linear

. use and recycle
e What is in the water

can be equally systems can require
important to how much » Different seasonal
settings
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_Some Details

Knovérv the gfains yoij madé and do not
reduce them to add make: up sources
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Drought Recovery ldeas: reclaim and recycle
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Step 1 Equipment Track

® MU METER ENSURES
<=10% ANNUAL MU
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Step 2 Equipment Automate

Pot Feeder | A
® Used for chemical additions '-

® Can be used for filtration
® \Water In at bottom out at top

Direct Injection

® Direct injection can be set up for
arge loops — via meter or on

Ine controller

24
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Steam Systems

& Steam Investment
e $14 per 1IMM Ibs or more
e Condensate 180 BTUs/ LB

& Heat water with a fuel
source to create steam
e Natural gas
e Coal

e Wood chips
e Steam from another unit
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Step 1 Equipment Track

Tracking

Make up water to the
loop

Steam produced by
the steam gen units
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Step 3 Equipment - Optimize

24 by 7 Automation is now
available for boilers chemistry
too.
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ldeas to Cycle Up
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Some Detalls
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Drought Recovery ldeas
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Municipal Reclaim and other streams
Where do we begin?

& Traditional Water Treatmentis & Risk Minimization or

deglomEniie Air and Water

e Preserve Capital : . .
* Microbiological control Hyglene IS deSlgned to
e Corrosion control e Prevent pathogen

e Minimize Energy

* Microbiological control

e Scale control

e Corrosion control
 Minimize Water

e Cycle up

e Other conservation efforts

Proliferation

We are going to focus on traditional first.
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Reclaim and other streams
How do various streams compare to city make up?

City water in the triangle is moderate with respect to hardness, alkalinity, silica
and other key components. We can often run 6 to 10 cycles without pH control.
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Things to
look for
In reclaim
and other

streams
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Steps to Evaluate Streams

& Analyze the sample

& Model the water
against the application Recycle

Water reclaimed as

& Balance the results
versus the investment ReUse
to make it WO rk change to its quality

® If $are large test the = L
resu ItS i n a p i Iot of existing equipment and processes
application
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Steps to Evaluate Streams

Example of

— B differential bio
. = cgeg<
= - Example of Fastpath
— Legionella SRG1>>
- - e
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Steps to Evaluate Streams
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Steps to Evaluate Streams
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Steps to Evaluate Streams

Water for pilot scale evaluation
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Others?
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In the End.:

Conclusions

Know w here you are w ith respect to industry standards
Capture low hanging fruit and document it annually
Evaluate advanced options versus payback
Take the best actions first
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