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Ultra Low Range Hardness Testing
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Continued Increase in Boiler Feedwater Hardness

Vantage'vioo RFP Water 201 1/PowerHouse/Feedwater: VANTAGE Trend Graph
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Feedwater Feedwater MexGuard
Hardness (ppm) Hardness [PPB) {ppm)
275 PPB (0.275 PPM) Average hardness 0.00 0 0.0
. 0.05 a0 1.8
Nexguard dosage recommendation: 9.5 PPM 0.10 100 —
0.15 150 L.3
0.20 200 7.0
0.25 250 8.8
’4 0.30 300 10.5
NALCO 0.35 350 12.3
An Ecolab Company 0.40 400 14.0




Temperature Correction for “High Purity” pH Testing
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Condensate Testing

High Purity pH Correct Chart
(Condensate, Feedwater Only)

4 Dedicate IRON test hs [ 4s T o6
glassware. False high iron. 10 25 054
Expect <0.025 ppm o8 a1 048

104 40 0.45

. 102 39 0.42

4 Do not adjust sample flow 100 38 0.39
99 37 0.36

o7 36 0.33

4 Replace pH meter as = — 232

required, once/6 months =5 = 224

88 31 0.18

. 86 30 0.15

4 Adjust for temperature 84 29 0.12

82 28 0.09

Kiln Cond. HB Cond. 81 27 0.06

Tatal lran (ppm} 0.01 0.01 79 26 0.03
Condudivity 28 6.2 77 25 0

. 75 24 -0.03

pH 9.6l 9.2 73 >3 -0.06

72 22 -0.09

70 21 -0.12
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Line Size Wall ID For Soluble

(inches) | Thickness; | (inches) | components
(inches) Recommended | Recommended | Recommended

Purge Time at | Flow Required | Flow Required
500 ml/min to Achieve to Achieve
(Sec/ft) 5 ft 5 ft
(ml/min (gal/min)

0.035
0.042

3/8 Tubing

172 Tubing

0.049
0.058

5 169

Schedule 70 ———
(5 Pipe [Schedule 0 31,459
chedule 401 1.049 |




Myron 6P — Reliable pH and Conductivity Measurement
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Know Your Boiler Mass Balance — Diagnostic Study
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Boiler Diagnostic Study

4112013 Steam KLB/Mr 443
' ; Dry Kilns
Emergency Make-up Ha20-Amine
(City Water) v
Sample
vy Y
Well #1 Well #2
ity Make-up Softened Water N o= '
welﬁer
e Sample
™ 1720 Sulfite
’—‘—‘—‘ x 8735 Causlic eedwater -
22310 NexGua Umps —
Sample ondensate
— P 22310 mifmin g
NexGuard PPM 61 a7

E ﬂ KLBMmr 450 Cycles Cycles

- Floor Drain/Eye Wash 0.53 1.04
Quplex|Sqftendrs l Sample BD gpm BD gpm
T
NexGuard ppm = Q
BD
) = Boiler #1 Blowdown Sump
Mizc gpm
Total gpm l
Combined Waste Sump
Trasar | Target Lost
Boiler HexGuard m %hof Load | % BD % BD | MM BTU Stimson Lumber ”
Boiler Mo. 1 36% 1.6% 2.0% -0.61 _ NAL.C(
Boiler No. 2 64% 21% | 2.0% 0.41 Tillamook, OR
Total:] -0.20 Boiler System

Sch-001-djt.ppt



Deposit Weight Differential - How Clean are your Boller tubes?
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’l Nalco Analytical Resources ¥ %
N A Lco 1601 West Diehl Road, Naperville, lllinois 60563-1198 X,

Phone: (630) 305-2315, Fax: (630) 305-2046, Analytical.Lab.Naperville@Nalco.com - - -
Customer Name Sample Number: MNEO400066
Anytown USA USA Date Sampled: I-Apr-2004
Sample Marked: Sampling Point Date Received: I-Apr-2004
Submitter: Karen L. Baumann Date Completed: I-Apr-2004

Deposit Weight Density

Sample Dimensions As-Received:

Length of Received Tube (inches): 8.5
Outside Diameter of Tube (inches): 2.0
Results From Hot Side:
Surface Area Examined: 7.7 in2
Wall Thickness (dirty): 0.096 inches
Wall Thickness (clean): 0.089 inches
Deepest Pit: 0 mils (0.001"™)
Deposit Weight Density: 83 gfftE'
Results From Cold Side:
Surface Area Examined: T.6 in2
Wall Thickness (dirty): 0.094 inches
Wall Thickness (clean): 0.092 inches
Deepest Pit: 0 mils (0.001"™)
Deposit Weight Density: 28 gfftE'
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Energy Tips

Maonitor Flue Gas
Temperature

An Indirect Indicator of scale ar
deposit formation s flue gas
temperaiure. B the flue gas
temperature risss (with baodler
Joad and excess air held constank),

the effect 1= possibly due to the
presence of scale.

Perfiorm Visual

Ini speecticns

Visually inspect bodler tubes
when the unit 1s shut dowen for
malrk enance. Szale remicval can
be achieved by mechanical
means, of &ld deaning. [f scale
Is present, consuht with vour
local waber treatment speciallst
and conslder medifving vour
fead waler trestment or chiermioal
additlves schedule.

An LLuvLlay wuillipany

Mobors Compressad Air

Clean Boiler Water-side Heat Transter
Surtaces

Even an small bodlers. the prevention of scale formation can produce sibstantial snsrgy
savings. Scale deposits cocur when calchem, magnesium, and silica, commanly found in

mast waber mipplles, react to form a continuous laver of material on the watsrside of the
boller beat exchangs tubes.

Scale creates a prohlem because ik tyvplcally possesses a thermal conductivity an order of
miagniivide less than the comesponding value for bare st=el. Even thin liyers of scale serve
as an effectlve Insulator and retard beat transfer. The remalt is overheating of bofler tube
metal tube faflures. and lass of energy =ffidency. Fuel wastage due to baller scals may
be 2% for water-nibe bailers and up to 5% in firsfube boll=rs. Energy losses as a fandtion
of scale thickness and compositian ars ghven In the fable below

Fusl Loss, % of Tota| Ulss
Soale Thickness, Saale Type
inches “Hommal” High lron Iron plus Silica
154 1.0 1.6 15
102 20 3.1 T
54 30 4.7 -
116 38 b.2 -

Mot "Normal”® scals s wsually sncounbersd In low-pressurs applicatians. Tha high Foanand

iran plus shica scalo composiiion resulis from high-prossere mrdos condkkons.
*Exiracind from Malianal Irsthivie of Stsndards andTechnology Handbook 1 E, Supplamant 1.



Operator Procedures
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Rev. 9/29/2011

RFP Dillard

Boiler Testing Summary

Titration ) : .
. Sample Size Reagent 1 Reagent 2 Titrant Multiplier Range
Chemistry
Titrate with LH-3 . _
Low Level Total 100 mL 2 mL H-2 Buffer Two shakes H-3 until Pink/Purple ta ml's of LH-3 used =
Hardness in casserole dish Indicator Blue ppm of hardness
Product T Calibration
Trasar TRASAR Product TRA Value | Calibration Value .
Factor Solution
Boiler NexGuard™ 22300 PF =40 TRA=00% C-Value=1.0 460-50980
DR 2800 AP
| Step 1 Step 2 Step 3 Step 4 Range
Chemistry Procedure P P P P 9
Add SIL-3 pillow to
Mix 10 mL sample Add 14 drops of Add SIH-2/ SIL-2 ONE cell (prepared) 0.01 to 1.60 pom
Silica Program 651 wi/ 40 mL Dl water | SIL-1to EACH cell | pillow to EACH cell Press "TIMER" : as S-\OZDD
Low Range Silica LR Prepared = 10 mL Press "TIMER" Press "TIMER" 2-minute (Multiply reading x5)
Blank = 10 mL 4-minutes 1-minute Zero w/ Blank oy o
Read w/ Prepared
Add SIL-3 pillow to
Add 14 drops of Add SIH-2/ SIL-2 ONE cell (prepared)
Silica Program 651 Prepared = 10 mL | SIL-1 to EACH cell | pillow to EACH cell Press "TIMER" 0.01 to 1.60 ppm
Ultra Low Range Silica LR Blank =10 mL Press "TIMER" Press "TIMER" 2-minute as Si02
4-minutes 1-minute Zero wi Blank
Read w/ Prepared
Insert Blank
Iron Program 265 Prepared = 10 mL | Add Fe-HL pillow to Press "TIMER" Press "ZERO" 0.1to 3.0 ppm
Iron, HL Blank = 10 mL ONE cell {prepared) 3-minute Insert Prepared: as Fe (iron)
Press "READ"
Prepared = 25 mL of Add Reagent 1 Press "TIMER" Insert Blank
pillow to EACH cell - .
DEHA Program 181 feedwater sample Add 05 mL of 10-minute: Press "ZERO'
DEHA Blank = 25 mL of DI ) Keep sample cells Insert Prepared:
ter Reagent 2 to in the dark Press "READ"
wa EACH cell
Test *To Order Call Nalco @ 800.288.0879 (use RFP Dillard Sold to #500067777)
es Nalco Part #
Round Glass Sample Cells w/ caps 10-20-25 mL (6 pack) 500-P2555
Silica SIL-1 (50 mL) 460-50626
LR SIH-2/ SIL-2 (100 pillows) 460-50623
SIL-3 (100 pillows) 460-5617P
Silica "
ULR Same reagents as Silica LR
DEHA ELIMIN-OX Reagent 1 (100 pillows) 460-50195
ELIMIN-OX Reagent 2 {100 mL) 460-50196

Low Level Total
Hardness

LH-3 titrate (1L)

H-2 buffer (1 L) *same as total hardness
H-3 indicator {100 grams) *same as total hardness

460-50447 75
460-50275.75
460-50277 82

Iron

Fe-HL (100 pillows)

460-50466




"~ BOILERCONTROL .

N\

N7

OUT OF IN OUT OF
RANGE RANGE RANGE RANGE / \ / \
/\ OUTOF N OUT OF
HIGH RANGE RANGE RANGE RANGE
1. Leaking SR ~ v
blowdown valve DB HIGH LOW HIGH HIGH
2. Manual 1. Regenerate 1. Chemical pump 1. Boiler water .
blowdowns are top | | 2: Increase surface Soﬂenger malfunction or lost | | carryover 1. Boiler water
blowdown setting prime carryover
long/often ) chemical
. 2. Check brine - Lhemical pump
3. Decrease & G [ level 2. Feed tank malfunction 2, Ft’roc_esst_
' feedwater quality empty contamination
surface blowdown
setting 3. Check valve &, Dgcrease the
4. Increased steam setting 3. Increase the chemical pump
4. Reduced steam production chemical pump setting and record
production 4. Have resin setting and record on log sheet
analyzed on log sheet
5. Change in 4. Proc_ess.
4. Process contamination

feedwater quality

M4 \yALcO
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5. Run elution
study

contamination

* Consult your Program Administration Manual for further guidance *




Automated Amine Feed
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Vantage'vioo RFP Water 2011/Boiler System/3D Trasar Boiler: VANTAGE Trend Graph
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Continuous Feedwater Corrosion Monitoring
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Two New Technologies:

4 3D TRASAR Technology for
Boilers™

= Measures and controls scale
inhibitor chemistry

4 Nalco Corrosion Stress Monitor™

= Measures and controls pre-bailety
corrosion environment

M4\ ALCO
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BUSINESS AND TECHNOLOGY FOR THE GLOBAL GENERATION INDUSTRY

ConocoPhillips: . 3 i Al = Diamond Class™ Turbine 0il. A proven
L|_1|:jr|..::;;q|3t5 : 35!"““ hﬂ_l.l_l'ﬁ. 5 winner in labs. And the real wnEId.
Zero varnish.
“ oA GET THE PROOF

hay 1, 2003 0@ Te:
How to Measure Corrosion Processes Faster and B Ful
More Accurately P = Erv
o il [ col

= Prit

Case Study #1: A Small Problem with Reductant Feed? IE Fel

The following example concerns @ common occurrence at many power plants: a relatively small increase B
in DO concentration. Most plants might consider this a minor "blip” that can be ignored, but the corrosian
emironment at temperature tells a different story.

Relate

In this system (Figure B), scavenger chemical feed rate was slaved to steam flow off a primary boiler. A



Stimson Start-up
Feedwater (DA) Temp vs. ORP

3. Oxygen Scavenger }

INCREASED
stem/3D Trasar Boiler Feedwater: /ﬁ' rend Graph

2. Corrosive
feedwater - High ORP

Vantage'vioo

250

2333

4. DA Pegging Steam
ON, Set Point
increased to 6 psi

=220

0o -

i
Temp 2 (°F)

AT ORP1 (mV)

-46i6.7 =

5. At-Temp ORP in
range, O, <20 ppb

160

1. Low DA temp - s
Inadequate Pegging Steam Texep 2 CF)

”N High O, >100 ppb

An Ecolab Company




New Boiler Automation Technology

Directly measures
Automatically responds

Maintain optimum treatment levels

IS
[}

IS
o

TRASAR Automation

(7 enam l v

[ r

w
o
|

w
=]
+

ppm 22310

=
o
I
+

._\
« (=)
=—

o

Direct control of scale
Inhibitor chemistry

M4 ALCO
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LP #3 AT-T ORP vs EPBRE (V)

Flgure 1: LP#3 AT-T ORP Results Durlng Phase land 2 0f AEPCO Trial

Direct control of
preboiler corrosion




Automated Chemical Inventory
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Tank Level Monitoring
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Dashboard Customer - Last 30 Days

DARIGOLD INC - PORTLAMD, OR. - DAF Chemical Inventories

Inventorny
@ @
@ @

a1av

a100

— Cument
sarial Lzt Update Imventory
(Gals)

232015
353:00 AM

120076

232015
35300 AM

Usage - Volume (galiday) - B187- Last 30 Days

1

1
1 ]
Ld

i

usade - Wokine [galeday]) - 8187

1 L - kol e (pebian i - SHRT
LY} ,
4
a4
rl
¥
a1

167.8

185.9

Arveiiait Fudl - Wiakinves {psl] - 9327

Ave.30

40.8

Usage
Ave.T

(GPD)

1;"1 Days To Days To
FReorder Polnt Empéy
(GFD)
6.3 15.3 25
356 24 5.1

Wi Fll - Goluree (gl - 31ET

Ui g = ‘ol i pakdsp) - BLED
HE R ol & & =

-

:

-3

%

2

Arre it Fidl - oo ki rves {pal] - 9300

'4' ) Y%
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Amount Full - Veolume (gal) - 8100- Last 30 Days
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|
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b |
b= |
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£
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Blowdown Heat Recovery

#2
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Blowdown/Condensate Heat Exchanger

2. Blowdown heat exchanger

Matt and | confirmed the efficiency of the blowdown heat exchanger. Blowdown Inlet
temperature was 343 F, while the temperature of the blowdown outlet was 95 F. These
results are excellent and show good heat recovery.

M4\ ALCO
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Copy:

M\ ALcO

Boiler Energy & Water Savings

-

PARTHER

Company. Meil Jones Food Company Date:  3-0ct-07
Plant Morthwest Packing/Cleaver Brooks Boiler Preparsd by:  Bob Reller
Ciay: Vancouwver HaLZo Copy to:  John Zora
State: Washington
attention; Erich Blancaflor
Savings
30
Inpur Values
[ Inpud Unilts Valus e O Feetuered Coodenzaie
Sewer Cost 000 gal | § 2.00
Make Up ‘Water Cost 51000 ool | 5 so1 E = O Kmkesp Vatzr
Makesup & ater Temp 'F S50 E HE
Return Condensate Tema. 'F 2000 e O Blowcizan Sewe
Pl Cost ran.ry gas _:l SMMBu| § 7.00 o
|E-:|Ie1' Effici=ncy " 50, 0% B Elowzizam Enzrgy
|C-:t:-r.r. ng Ceays per Year Days 150 -
3
Boiler System Operazion
Currant Operation | “What 0 Analyeic Eavinge
Wakus Walue from Cumrent
ED Heal Recovery et or Mo HC YE3
Heat Recovery S EMiclancy 5 50.0%
% Condensate Retur % 0.0% I0.0%
Ealer Cycies Cyrhes 7.0 7.0
|3I:arr' Sale b 25,000 25,000
|EI:arr' Fressure osig 142 1432
[Et=am Temperaiurs sald 352 °F 362
[t=am Entraipy STV 1,135 1,135
|E-IA:M':I:IAr' Eniaipy ETLHIE 338 334
|Mar:zu: F o [ =Ny 23,333 23,333 -
|F!e-.|.rn Condensate Flow b 5,833 5,833 -
[Frdwater Flow e 23,167 29,167 -
[Blowdoan Flow B 4 167 £ 467 -
Energy & Warer Costs and Credizs
|5b‘-‘-':|:|-|-f' Energy Cost Sipzar| 3 40,856 | § 16,342 = 24513
Elowdoan Sewsr Cogl Sipmar| IEO7 | £ 3,557 5 -
Makeup W 3ier Cost Jip=ar| 3 3216 | ¥ 30,216 5 -
Sub Total [Coste] $iyaar| § T4BBE | § 60,168 ] T&E13
ﬁﬂ.rneu Zondensaks FJ:I {Credh) Siy=ar| 5 25588 5 (26.6441] [ 5 -
HET 3AVINGE or ICDETE) $iyaar ¥ I8 E13
Calculatzd Costof 2tam’ $1000 k| 5 1975 | 5 sz || s 0.272
HET CO EMISSIOM SAVINGE (INGR) fuel I= radumal gas Tons G027 yr 3




Blowdown Heat Recovery

Boiler Blowdown at 150 psig

1,000 Ib/hr at 364° F 150 psig boiler
H; =336 BTU/Ib

Heat Flow = 336M BTU/hr

Useable Heat Flow = 308M BTU/hr
Make-Up water picks up

Heat Flow = 278M BTU/hr

Clean BD HX efficiency gives
90% removal of heat

90%

To Sewer Waste at 86° F
Hyy = 58.2 BTU/Ib Energy Saved!
Heat Flow = 58.2M BTU/hr
Useable Heat Loss = 30.8M BTU/hr

Make-Up at 60° F
27.4M BTU/Ib

M4\ ALCO

An Ecolab Company



Managing your data

#1
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3D Trasar — Stimson Forest Grove

4 Scale Control
= NexGuard Trasar

4 Corrosion control
= At-Temp ORP

BFW pH

BFW Conductivity
Boiler Blowdown
Turbidity
Temperature
Tank Level

Amine Conductivity

A A A A A A A Kk

Softener Hardness

M4\ ALCO
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System Details

A » System Summary » System Details

© ROSEBURG FOREST PRODUCTS, DILLARD, OR (500067777/500067777) BOILER [11026] W

Details Chart Files Alarm & Actions Notifications
m

2.16

//‘\ FITRASAR

/1 ' ol
= - ¢ EHGEE
o ‘ ' CEE

co&@E,

9 :
&(-cl -
g TRASAR (ppm} AT ORP1 (mV) pH2 Conductivity 1 (Serial NO.) 11026
'z° (Boilers)

| =&Data Downloads
Process Flow Diagram A\

M\ ALCO

An Ecolab Company
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System Details

M » System Summary » System Details

© ROSEBURG FOREST PRODUCTS, DILLARD, OR (500067777/500067777) BOILER [11026] ﬂ‘: . —>
—
— . . . . [ ]
| Summary Im Chart Files Alarm & Actions Notifications Nalco 360 Connectivity
[C) Critical/Warning Only | 7 Days v ﬁ

Low Hioh High
Parameter Name Date/Time Critical Li:i . | Critical
Limit Limit

Al [~

TRASAR (ppm) (2 A 216 253 186 33 0.25 0 1 5 30
AT ORP1 (mV) (2] ?"ég"ggfm 199 | -191.53 228 144 12.2 900 500 50 0
pH 2 > @ 1 o0 A 8 64 8.76 8.54 8.91 0.07 7 8 10 11
Conductivity 1 (2] ?"ég"ggfm 7 6.91 6 8 0.3 0 2 14 25
Temp 2 (°F) (2] ?’ég‘%gfm 21311 | 21108 20404 21579 1.99 50 150 300 400
encom/ Lnoutoleniion/Sutemetaik sm@D=N 21 RBTatetE | o ooian s 67.87 61.96 97.33 7012 3.9 39 a0 110 140

M\ ALCO
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Nalco 360 ™

—— TRASAR Relay Status —— TRASAR Dose (ppm) Tagged Poly Dose {(ppm)
130 T—— 130 3
; o il
120 ;‘l\"-, ff\"l‘./f l'h e 120 §
b4 v"/_r\ /_. '\. m
110 \*-H / \ A o 110 5
\ ! \ /__,J-"’ \.' o
2100 3.5 \ 2 P \ 100
5 e e | \ g
c% a0 ~ \ a0 3:
x 80 0 80 3
o ; \ |1 f] g
% ?U .,II‘ ||| ||l 1 I‘ |] |'| |l| ?U g
& ll - % f) ) b @ Il! I] I\ \ a
Foeoia o YA | Hl L ATV | ‘ 60 S
III -1l| [l l‘ | “"-J | III I[ \ | | [ ]l lIU i ‘l"‘-J l'u' g
504V W \ |l \ J \ ].|I i+ I| : J 50 @
N \ WV —~
40 VAN \ 40 3
L ! II"t L é

30 1 L] 1 L 1 T 1 L] 1 L] 1 L 1 L 1 L] 1 30

2 2 2 Z Z Z 2 2 2,
o2} (02 (02 (02 @ (0% Z 2 2

%, Ty, W, R, Ry W,

Possible root cause: Low inventory, blocked feed

Description: Relay has been under failsafe condition for a while. But even with30% relay duty concentration
’4 is still dropping. This indicates either the product container may be empty or a leak or blockage may exist in
NALCOthe feed line. Prior to this during normal operation (auto) concentration decreased less in 1400 minutes
indicating reduced feed rate (conductivity is not dropping that much). Please check the above issues.
An Ecolab Company Graph attached



Basic Boiler Training
Seminar

How to run a successful
boiler water treatment program

Presented by

M \ALCO

An Ecolab Company

McMenamin’s Kennedy School
5736 NE 33 Ave.
Portland, OR 97211

M\ ALCO

An Ecolab Company

Key Topics

In addition to Nalco, Nick Westerberg, president
of Westerberg and Assoclates, will present on
optimization of steam and condensate systems.
Nick s a motivational speaker and author of
Doc ‘s Steam Journal and Doc's Pump Journal.

Doc’'s Steam Journal

Nick Westerberg




- !

Basic Cooling Water

Training
How to run a successful cooling water
treatment program

Presented by

NALCO

An Ecolab Company

Thursday, April 23, 2015
9:00 AM - 3:30 PM

McMenamin's Kennedy School
5736 NE 33™ Ave.
Portland, OR 97211

39



Top 10 for Boiler Water Treatment
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LION CAM-3 SECURITY ALERT

ALERT LEVEL: 1A

ACTION: IMMEDIATE

THREAT LEVEL: HIGH

AUTOMATED REPORT SUMMARY









LION CAM3
01:29:22

omVoeomm

03112015
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LION CAM3
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LION CAM-3 SECURITY ALERT

ALERT LEVEL: 1A

ACTION: IMMEDIATE

THREAT LEVEL: HIGH

AUTOMATED REPORT SUMMARY
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