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Welcome to 

BOOT CAMP 
LEVEL II



TODAY’S SPEAKERS

• JOE RUSSELL – PRESIDENT – 30+ YEARS OF EXPERIENCE

• JEFF FREITAG – DIRECTOR OF SALES – 25 YEARS OF EXPERIENCE

• MATT JENSEN - DIRECTOR OF APPLIED TECHNOLOGIES – 12 YEARS



WATER TESTING TECHNIQUES 

PRESENTED BY:
MATT JENSEN, CWT

• SAMPLING:  PROPER LOCATIONS AND TECHNIQUES

• WORK STATION 

• TESTING TECHNIQUES



GENERAL SAMPLING TECHNIQUES

• A GOOD SAMPLING CONTAINER

• PREFERABLY WITH A HANDLE TO MINIMIZE EXPOSURE TO WATER

• WEAR GLOVES

• SOME OF THE REAGENTS ARE NOT NICE

• PHENOLPHTHALEIN IS A CARCINOGEN

• IT WAS A LAXATIVE FIRST…

• ALWAYS RINSE THE SAMPLE BOTTLE 3 TIMES

• THIS REMOVES CONTAMINANTS AND “COMPLETES THE MATRIX”

• BOTH SAMPLING BOTTLES AND TEST VIALS AND CUVETTES



COOLING TOWER SAMPLING



COOLING TOWER SAMPLING



COOLING TOWER SAMPLING

• WHY THERE???

• YOU WANT TO SAMPLE THE “DIRTIEST” WATER

• TSS, TDS, ENVIRONMENTAL CONTAMINATION

• YOU WANT TO SAMPLE THE WATER PRIOR TO THE CHEMICAL FEED

• IF ITS FEEDING WHEN SAMPLING THE NUMBERS WILL BE SKEWED

• BIOLOGICAL TESTING IS MOST REPRESENTATIVE AFTER THE TOWER

• LOSS OF OXIDANT, ENVIRONMENTAL LOADING



BOILER SYSTEM SAMPLING



BOILER SYSTEM SAMPLING



BOILER SYSTEM SAMPLING

• BOILER

• SAMPLE FROM THE SKIMMER OR THE BOTTOM BLOWDOWN

• NEVER FROM THE SIGHT GLASS!!!

• THE SAMPLE IS DILUTED

• FEEDWATER

• SAMPLE FROM THE BOTTOM OF THE FEEDWATER TANK

• SAMPLING FROM FEEDWATER LINE CAN BE DANGEROUS IF BOILER IS FILLING!!!

• CONDENSATE

• SAMPLE FROM THE CONDENSATE RETURN LINE PRIOR TO FEEDWATER TANK OR FROM A CONDENSATE RECEIVER

• IF SAMPLING FROM A RECEIVER NOTE THAT IF THE SAMPLE HAS BEEN SITTING YOUR RESULTS WILL BE SKEWED



BOILER SYSTEM SAMPLING

• SAMPLE COOLER

• PROVIDES A SAFE, COOLED SAMPLE

• IMPORTANT FOR TEMPERATURE SENSITIVE TESTS

• SULFITE, CONDENSATE

• A NECESSITY ON HIGH PRESSURE SYSTEMS



TESTING WORKSTATION

• KEEPING EVERYTHING IN ORDER WILL SPEED UP THE TESTING PROCESS

• MAINTAIN INVENTORY ON ALL REAGENTS SO THAT YOU NEVER RUN OUT

• KEEP LOG UP TO DATE AND FILE LOGS OLDER THAN 12 MONTHS

• HAVE SDS’S AVAILABLE FOR QUICK REFERENCE

• POST TEST PROCEDURES AND “WHAT TO DO” GUIDES ON THE WALL FOR EASY REFERENCE











TESTING 
PROCEDURES REVIEW

• METHODS FOR TESTING

• TESTING CONSIDERATIONS

• COMMON INTERFERENCES





TESTING PROCEDURES REVIEW

• COLORIMETRY

• USES THE ABSORPTION OF LIGHT THROUGH A SAMPLE

• INTERFERENCES

• TURBIDITY, COLOR IN SAMPLE PRIOR TO REAGENTS

• WIDE RANGE OF OPTIONS INCLUDING 

• MOLYBDENUM

• CHLORINE

• IRON

• POLYMER



TESTING PROCEDURES REVIEW - DIGITAL

• FLUOROMETRY

• USES THE FLUORESCENCE OF AN ACTIVATED TRACER TO DETERMINE CONCENTRATION

• INTERFERENCES

• OIL IN WATER

• COLOR IN SAMPLE PRIOR TO READING

• ENVIRODOSE

• BOILER

• COOLING

• CLOSED LOOP



TESTING PROCEDURES - DIGITAL

• CONSIDERATIONS

• ALWAYS USE CLEAN GLASS WARE

• SMUDGES/FINGERPRINTS WILL CAUSE INTERFERENCE

• RINSE SAMPLE CELL 3 TIMES

• REMOVES RESIDUAL FROM LAST SAMPLE TAKEN

• COMPLETES THE MATRIX





TEST PROCEDURES REVIEW – DROP TEST

• REAGENT BASED TEST

• RELIES ON CHEMICAL REACTION IN SAMPLE TO SHOW ENDPOINT

• LOW INITIAL COST

• INTERFERENCES

• IRON, PH, OXIDIZERS, TEMPERATURE

• WIDE RANGE OF OPTIONS

• HARDNESS, OPO4, SULFITE, ALKALINITY, ETC



TEST PROCEDURES REVIEW – DROP TEST

• CONSIDERATIONS

• ALWAYS HOLD DROPPER BOTTLE STRAIGHT UP AND DOWN

• DROPPER BOTTLES ARE CALIBRATED FOR 0.1ML PER DROP

• MAKE SURE SAMPLE CELL USED IS RINSED 3 TIMES

• COMPLETE THE MATRIX





TEST PROCEDURES REVIEW - TITRATION

• REAGENT BASED TEST

• RELIES ON CHEMICAL REACTION IN SAMPLE TO SHOW ENDPOINT

• LEAST EXPENSIVE OVERALL CONSIDERING REAGENT COSTS

• LARGER UPFRONT COST THEN DROP TESTS

• INTERFERENCES

• IRON, PH, OXIDIZERS, TEMPERATURE

• LESS OPTIONS BUT USED MAINLY FOR BASIC TESTS

• HARDNESS, SULFITE, ALKALINITY, CHLORIDES



TEST PROCEDURES REVIEW - TITRATION

• CONSIDERATIONS

• KEEP SAMPLE GLASSWARE CLEAN

• COMPLETE THE MATRIX

• MAKE SURE BURETTE IS READABLE

• IF USING THE SQUEEZE STYLE BURETTE TIP, MAKE SURE IT IS IN GOOD 

CONDITION

• THEY WILL DRY OUT AND CRACK OVER TIME.

• CHOOSE SAMPLE SIZE FOR THE ENDPOINT THAT YOU ARE LOOKING FOR

• 1PPM VS 100PPM



WATER TREATMENT CONTROL PARAMETERS

PRESENTED BY:
JOE RUSSELL

• HOW DO WE DETERMINE PROPER CONTROL RANGES?

• WHAT ARE CAUSES OF CHEMICAL READINGS?

• REVIEW TESTING CONTROL CHART

• LOGGING RESULTS IN eSERVICE



DETERMINING PROPER CONTROL RANGES

• CONTROL RANGES 

-ASME FOR BOILERS

• BOILER PLATE

• LIMITING FACTORS

-IRON

-SILICA

• EXPERIENCE!!

ASME Boiler Guidelines



DETERMINING PROPER CONTROL RANGES

• LSI, RSI INDEXES FOR COOLING TOWERS

-FOULING VS. BIOCIDE RATES

-CTI?/ASHRAE



KEY TESTING PARAMETERS & CORRECTIVE ACTIONS

• BOILERS

• AUTOMATED SYSTEM DRIVEN

• CONDUCTIVITY & TEMPERATURE

• METER READINGS

• TANK LEVELS

• CHEMICAL DRIVEN

• SULFITES 

• TOTAL POLYMER 

• OH (ALKALINITY)

• PH 



BOILER CONTROL CHART

 

Test Range Corrective Actions

Total Polymer 

(PP-3060M)
.6-.8

 If out of range, check conductivity of the boilers.  High or 

low conductivity will cause high or low readings.

 If conductivity is okay, increase addition of PP-3060M if 

polymer is low, decrease if polymer is high.

Sulfite

(WT-3462)
20-40 ppm

 Check deaerator temperature.

 Check conductivity in the boilers.

 If both are in range, increase feed of WT-3462 if the reading 

is low and decrease the feed of the WT-3462 if the reading is 

high.

Alkalinity 

(WT-3732)

P= 300-400

M= 350-650

OH=200-400

 Check conductivity levels. High or low conductivity will 

cause high or low alkalinity.

 Check for proper feed of the WT-3732 sodium hydroxide. 

 If both are correct, increase the feed of the WT-3732 to 

increase alkalinity levels and decrease the pump to decrease 

alkalinity levels.

Total Hardness
(Softeners, Feedwater & Condensate)

<.5 ppm
 If hardness if present, check the softeners and condensate for 

possible contamination.

 Regenerate softener on line if necessary.

Boiler Conductivity

(Un-Neutralized)

mmho 

1,800-2,300

 If conductivity is out of range, check operation of blowdown 

controllers.

 Calibrate as necessary

pH 

(WT-3516)
8.3 – 8.8

 Increase feed of the WT-3516 if pH is low.  Decrease feed if 

pH is high.  

 Wait for two days of below 8.0 readings to increase feed of 

the WT-3516



BOILER LOG SHEET



KEY TESTING PARAMETERS & CORRECTIVE ACTIONS

• TOWERS

• AUTOMATED SYSTEM DRIVEN

• CONDUCTIVITY & TEMPERATURE

• ORP

• pH

• WATER METER READINGS

• CHEMICAL TANK LEVELS

• CHEMICAL DRIVEN

• ORGANOPHOSPHONATES OR OP, PTSA

• FREE CHLORINE 

• HARDNESS

• M ALKALINITY 



TOWER CONTROL CHART

Test Range Corrective Actions 
 

Total Hardness 

 

20-80 ppm 
 If hardness if present, check the softeners. 

 Regenerate softener on line if necessary. 

Free Chlorine .2-1.0 ppm  If levels are out of range check to see that 

the pump is primed and pumping. 

 Check conductivity levels.  High or low 

conductivity will cause high or low free 

chlorine levels. 

  

 

 

 

Cooling Tower Conductivity 

 

 

 

2,800-3,000 

 If conductivity is high, check the operation 

of the blowdown solenoid.   

 If conductivity is low, check for 

uncontrolled losses or overflow of the 

sump. 

 Verify the controller is reading properly. 

Calibrate or replace the sensor if needed. 

 

 

PTSA tracer (CWT-766) 

 

 

 

150-200 ppb 

 If levels are out of range check to see that 

the pump is primed and pumping. 

 Check conductivity levels.  High or low 

conductivity will cause high or low 

molybdenum levels. 

 Check to see that the makeup water meter 

is turning and registering flow. 

 

 

 

 

 

 

 



COOLING TOWER LOG SHEET



TAKING OWNERSHIP OF YOUR BOILER SYSTEM



WATER TESTING

SAMPLE

Total 

Hardness

Calcium 

Hardness

P

Alk.

M

Alk.

TDS,

mmho

Organo 

Phos Sulfite

Total

Polymer pH

Total

Iron

RAW WATER X X X X X

SOFT WATER X X

RO PERMEATE X X X

FEEDWATER X X X X X X

CONDENSATE X X X X

BOILER WATER

X X X X X

COOLING 

TOWER X X X X X X

TEST PROCEDURE GUIDELINES



BASIC BOILER SYSTEM



FILTRATION

• A PROCESS FOR SEPARATING SUSPENDED AND COLLOIDAL 

IMPURITIES FROM WATER

• PASSAGE THROUGH A BED OF GRANULAR MEDIA

• PASSAGE THROUGH SPIRAL WOUND CARTRIDGE OR BAG.



BAG / CARTRIDGE FILTERS

ADVANTAGES - low capital cost, simple 

operation

DISADVANTAGES – high operating cost, 

labor intensive



ALL CARTRIDGE FILTERS ARE NOT THE SAME!!!

• BUBBLE POINT TESTING INDICATES ALL FILTERS ARE NOT THE SAME……



MEDIA FILTERS
• ADVANTAGES

• FINE FILTRATION

• 15 MICRONS

• AUTOMATIC OPERATION

• MINIMAL LABOR

• LARGE SURFACE AREA 

• DISADVANTAGES

• MODERATE CAP. COST

• HIGH BACKWASH VOL.

• GREAT “BUG” TRAP / MEDIA

http://companyweb/Company Photos/MAIN_Watertech_Label.tif


MEDIA FILTERS

Rebuilt Lower Distributor Fouled Media



DISC FILTERS

• DISC FILTER IS ALTERNATE TO MEDIA FILTER

• USES LESS WATER TO BACKWASH.

• FILTERS RANGE DOWN TO 25 MICRON.

• IDEALLY SUITED FOR COOLING TOWERS.



KEY FILTER TAKEAWAYS

• MAKE SURE NOT TO EXCEED MAXIMUM PRESSURE DROP OF 15 PSIG BEFORE 

CHANGING OUT ANY TYPE OF CARTRIDGE BAG FILTER

• TRACK INLET AND OUTLET PRESSURES

• TRACK PRESSURE DIFFERENTIALS ACROSS MEDIA FILTERS TO ENSURE THAT THEY 

ARE BACKWASHING PROPERLY.

• MEDIA FILTERS MAY NEED TO BE DISINFECTED ON A ANNUAL OR SEMI ANNUAL 

BASIS TO REMOVE MICROBIOLGICAL FOULING.

• USE FRESH WATER FOR BACKWASH FILTERS INSTEAD OF PROCESS OR TOWER WATER.

• DISC FILTERS ARE A GOOD ALTERNATIVE TO MEDIA FILTERS AS THEY USE LESS 

WATER TO BACKWASH



ASME GUIDELINES



PRETREATMENT SYSTEM



WATER SOFTENER OPERATION



WATER SOFTENER COMPONENTS





HOW A WATER SOFTENER WORKS



HOW DO YOU KNOW THE SOFTENER IS WORKING??

• PERFORM A TOTAL HARDNESS TEST ON THE WATER.

• SOFT WATER USED FOR BOILER MAKE UP SHOULD HAVE <0.5 PPM OF TOTAL HARDESS.  THIS 

WILL VARY DEPENDING UPON BOILER PRESSURE.  AS PRESSURE GOES UP ACCEPTABLE 

HARDNESS LEVELS GO DOWN.

• SOFT WATER USED FOR COOLING TOWER MAKE UP SHOULD BE LESS THAN 50 PPM AS A RULE 

OF THUMB.  THIS WILL GO DOWN AS THE CYCLES OF CONCENTRATION IN THE TOWER GO 

UP.





TROUBLESHOOTING

• SHORT RUNS 

• CHANGE IN RAW WATER HARDNESS

• POOR REGENERATION

• RESIN FOULING

• LOSS OF RESIN

• HIGH HARDNESS

• RAW WATER BYPASSING UNIT

• RESIN FOULING

• INCREASED RAW HARDNESS IN SUPPLY 

WATER

• HIGH PRESSURE DROP

• BED FOULING

• POOR BACKWASH

• PLUGGED UNDER DRAIN

• DETERIORATING RESIN



BRINE ELUTION STUDIES
• PROBLEMS IN ZEOLITE SOFTENER SYSTEMS ARE OFTEN DUE TO POOR REGENERATION 

PRACTICES.

• BRINE ELUTION STUDY IS OFTEN USED TO TROUBLESHOOT THIS PROCESS.

• PLOTS THE CONCENTRATION OF BRINE FROM A ZEOLITE SOFTENER DURING REGENERATION USING 

A BRINE SALOMETER AND GRADUATED CYLINDER



BRINE ELUTION STUDIES

• DESIRED CONCENTRATION OF BRINE IS 8% IN CONTACT 

WITH THE RESIN FOR 30 MINUTES (30 DEGREES ON 

SALOMETER).



REVERSE OSMOSIS

• MEMBRANE -BASED SEPARATION PROCESS

• INVOLVES THE SEPARATION OF DISSOLVED SOLIDS FROM THE FEEDWATER BY MEANS OF A 

SEMI-PERMEABLE MEMBRANE

• MEMBRANES ALLOW WATER TO PASS THROUGH (PERMEATE) READILY, BUT ARE FAIRLY IMPERMEABLE 

TO OTHER CONSTITUENTS IN THE FEED STREAM.



REVERSE OSMOSIS
• ORIGINALLY DEVELOPED AS AN ALTERNATIVE TO DISTILLATION OF SEAWATER.

• PRODUCES A STEAM OF HIGH PURITY WATER AND CONCENTRATED WATER.





SEMIPERMEABLE MEMBRANES



CHEMICAL TREATMENT

• RO FEEDWATER MUST BE CAREFULLY PREPARED TO MINIMIZE SUSPENDED SOLIDS, SCALING 

IONS, FREE HALOGEN RESIDUALS AND MICROBIOLOGICAL CONTAMINATION.

• FEEDWATER SHOULD THEN BE CHEMICALLY TREATED TO PREVENT MINERAL SCALING, PLUGGING 

AND MICROBIOLOGICAL DEGRADATION OF THE MEMBRANES.

• CONCENTRATE CAN BE TESTED FOR AMOUNT OF RO ANTISCALANT PRESENT TO PREVENT 

OVERFEED OR UNDERFEED OF PRODUCT.



MECHANICAL/CHEMICAL TREATMENT

• SOLIDS

• MULTIMEDIA FILTRATION

• IRON

• OXIDATION/FILTRATION

• MICROORGANISMS

• BIOCIDES

• BE CAREFUL WITH THE USE OF 

OXIDIZING BIOCIDES!

• SCALANTS(HARDNESS, ETC.)

• SOFTENING

• CHEMICAL ANTISCALANTS

• FREE CHLORINE (TFC 

MEMBRANES)

• 0 PPM

• USE BISULFITE



MONITORING AND MAINTENANCE
• ENSURE THAT THE SYSTEM IS OPERATING PROPERLY.

• DETERMINE IF GRADUAL FOULING, SCALING OR MEMBRANE DEGRADATION IS OCCURRING BY 

OBSERVING SYSTEM PERFORMANCE OVER TIME.



MONITORING AND MAINTENANCE



DEAERATION

• OXYGEN IS A NATURAL COMPONENT OF VIRTUALLY ALL 

WATER SUPPLIES.

• AT FEEDWATER AND BOILER TEMPERATURES, EVEN SMALL 

AMOUNT OF OXYGEN GREATLY ACCELERATE 

CORROSION.

• CORROSION WILL TYPICALLY BE OBSERVED IN A FEW 

SPECIFIC LOCATIONS.

• ECONOMIZER - DRAMATIC INCREASE IN TEMPERATURE

• STEAM DRUM AT STEAM/DRUM INTERFACE

• CONDENSATE SYSTEM



DEAERATION

• PURPOSE

• PRIMARY PURPOSE IS TO REMOVE OXYGEN AND 

OTHER DISSOLVED GASSES FROM THE FEEDWATER.

• PREHEAT THE FEEDWATER TO PREVENT THERMAL 

SHOCK ON THE BOILER

• DISSOLVED GASSES THAT MAY BE REMOVED:

• OXYGEN

• CARBON DIOXIDE

• AMMONIA

• HYDROGEN SULFIDE



• TWO LAWS THAT GOVERN 

OPERATION:

• SOLUBILITY OF GASSES IN LIQUIDS 

DECREASES WITH AN INCREASE IN 

TEMPERATURE.  THIS ACTS TO RELEASE 

ALL DISSOLVED GASSES TO THE SPACE 

ABOVE THE LIQUID(HENRY’S LAW).

• THE CONCENTRATION OF A DISSOLVED 

GAS IN SOLUTION IS DIRECTLY 

PROPORTIONAL TO THE PARTIAL 

PRESSURE OF THAT GAS IN THE FREE 

SPACE ABOVE THE LIQUID (DALTON’S 

LAW OF PARTIAL PRESSURES)



l



SPRAY TYPE DEAERATOR OPERATION



CHEMICAL DEAERATION

• EFFLUENT FROM A PROPERLY OPERATING DEAERATOR CONTAINS NO MORE 

THAN 7 PPB OXYGEN.

• LAST TRACES OF OXYGEN MUST BE CHEMICALLY SCAVENGED FROM THE 

FEEDWATER.

• TWO TYPES OF SCAVENGERS

• INORGANIC - SULFITES

• ORGANIC - DEHA, ERYTHORBATE, ETC.



CHEMICAL DEAERATION

• WATERTECH 3425

• CATALYZED SODIUM SULFITE

• 2Na2SO3 + O2 2Na2SO4

(SODIUM SULFITE)    (OXYGEN)            (SODIUM SULFATE)

• THE CATALYST, LOW CONCENTRATIONS OF COBALT, SUBSTANTIALLY INCREASE THE REACTION 

RATE WITH THE OXYGEN.



DEAERATOR TROUBLESHOOTING
• DEAERATOR PERFORMANCE IS MONITORED WITH A DISSOLVED OXYGEN ANALYZER AND 

CHEMETRICS TESTS.

• IF EFFLUENT LEVEL OF OXYGEN IS HIGH

• CHECK PRESSURE AND TEMPERATURE FOR INSUFFICIENT STEAM FLOW.

• CHECK VENT VALVE - SHOULD HAVE 18” PLUME

• POOR SPRAY PATTERN - CHECK SPRAY SYSTEM

• BROKEN SCRUBBER OR TRAYS - INSPECT



BASIC BOILER SYSTEM



THE BOILER SYSTEM…..WHAT TO KNOW

• FEEDWATER HARDNESS TEST IS THE MOST CRITICAL TEST TO RUN AND KEEP IN RANGE.

• CONDUCTIVITY CONTROL IS CRITICAL TO PROPER WATER CHEMISTRY. 

• USE AUTOMATION TO ACCOMPLISH THIS

• MAINTAIN PROPER OXYGEN SCAVENGER LEVELS

• CHECK DEAERATOR, CHEMICAL FEED PUMP, TANK LEVELS IF READINGS ARE LOW

• MAINTAIN PROPER LEVELS OF INTERNAL TREATMENT/DISPERSANT

• ADJUST CHEMICAL FEED PUMP AS NEEDED

• TRACK CONDENSATE AND FEEDWATER TOTAL IRON LEVELS TO MONITOR FOR CORROSION BYPRODUCT 

CONCENTRATION.

• TRACK CONDENSATE PH TO ENSURE PROPER FEED OF STEAM AND CONDENSATE TREATMENT.



BASIC COOLING TOWER SYSTEM



BASIC WATER TREATMENT COMPONENTS

• MAKE UP AND BLOWDOWN WATER METERS

• BLOWDOWN VALVE

• CONDUCTIVITY, PH, ORP CONTROL

• INHIBITOR PUMP

• BIOCIDE PUMPS

• OPTIONAL

• TANKS, LEVEL SENSORS FLOW METERS



THE COOLING SYSTEM…..WHAT TO KNOW
• CONDUCIVITY CONTROL IS CRITICAL TO PROPER WATER CHEMISTRY 

• USE AUTOMATION TO ACCOMPLISH THIS

• CHECK CALIBRATION WITH HAND HELD CONDUCTIVITY METER

• MAINTAIN PROPER SCALE AND CORROSION INHIBITOR LEVELS

• ENVIRODOSE AUTOMATION, OP TESTING AND OTHERS.

• ENSURE BIOCIDES ARE BEING FED AS PRESCRIBED

• TRACK ORP FOR OXIDIZING BIOCIDE.

• MONITOR TANK LEVELS, PUMP FLOW OF NON-OXIDIZING BIOCIDES.

• IF PH CONTROL IS IN USE, AUTOMATED CONTROL OF ACID PUMP WITH PH SENSOR IS A MUST!

• CHECK CALIBRATION WITH HAND HELD PH METER.

• RUN TOTAL ALKALINITY TEST AS A BACK UP TEST.

• INSTALL WATER METERS TO TRACK MAKE UP AND BLOWDOWN GALLONS



WATER MANAGEMENT AUTOMATION

80

Main Office

Home Office

On the Road

Treatment Facility

USB

Cellular

Modem

Telephone

Process or Building 

Management System

MODBUS

Web Browser

Network

eController



WHAT CAN BE AUTOMATED/TRENDED
BOILERS

• CONDUCTIVITY CONTROL

• HARDNESS ANALYZER

• TANK LEVELS

• CHEMICAL FLOW

• PRESSURE AND TEMPERATURE

• CONDENSATE pH

• CHEMICAL FEED AND RESIDUALS

• STEAM AND FEEDWATER FLOW



WHAT CAN BE AUTOMATED/TRENDED
COOLING SYSTEMS

• CONDUCTIVITY CONTROL

• PH

• ORP(OXIDIZING BIOCIDE)

• Cl2, ClO2 and other sensors

• TANK LEVELS

• CHEMICAL FLOW

• CHEMICAL FEED AND RESIDUALS

• PTSA(CORROSION INHIBITOR)

• MAKE UP AND BLOWDOWN 

GALLONS



DATA MANAGEMENT -
BLUEVUE



• IDENTIFY PARAMETERS OUT OF RANGE AND THE 

POTENTIAL CAUSE

• CHEMICAL VS MECHANICAL-BASED 

CORRECTIONS 

• CORRECTIVE ACTION FOLLOWUP

CORRECTIVE ACTIONS

JEFF FREITAG



CORRECTIVE ACTIONS

• SO YOU KNOW WHAT TO SAMPLE, WHERE TO GRAB THE SAMPLE, HOW TO 

MAKE SURE IT’S A GOOD SAMPLE, HOW TO RUN THE PROPER TEST, AND 

WHERE TO LOG THE READING…

SO WHAT? 



SCENARIOS

• LETS WALK THROUGH A COUPLE REAL LIFE EXAMPLES TO DISCUSS POSSIBLE CAUSE AND 

CORRECTIVE ACTION



BEFORE YOU DO ANYTHING…

•RE-SAMPLE

•RE-RINSE

•RE-TEST!



SOFTENER – CORRECTIVE ACTIONS

• MOST COMMON PROBLEMS WITH WATER SOFTENERS:

• NO SALT

• IMPROPER PROGRAMMING

• IMPROPER SIZING

• BAD SEALS OR INTERNALS



Softener

• High Hardness

• Re-run sample (flush)

• Test right after online unit

• Check status of unit online

• Check brine tank

• Switch softeners / put into 

regen



REVERSE OSMOSIS – CORRECTIVE ACTIONS

• MOST COMMON PROBLEMS WITH WATER RO’S:

• HARDNESS COMING FROM SOFTENER

• CHEMICAL FEED TO THE RO

• PRE-FILTERS PLUGGING

• BAD SEALS

• POOR PRESSURE FROM PUMP

• CHORINE BREAKTHROUGH

• DUE FOR CLEANING



REVERSE OSMOSIS –
CORRECTIVE ACTIONS

• SCENARIO:

• HARDNESS OR CONDUCTIVITY ARE HIGH:

• IF EITHER ARE HIGH, CHECK THE QUALITY OF THE INFLUENT WATER FIRST

• CHECK ALL GAUGES

• CHECK WATER QUALITY ON OUTLET OF EACH MEMBRANE



DEAERATOR – CORRECTIVE ACTIONS

• MOST COMMON PROBLEMS:

• TEMP/PRESSURE NOT CORRELATING

• CHEMISTRIES OUT OF RANGE

• CONTAMINATION



DEAERATOR – CORRECTIVE ACTIONS

• SCENARIO:

• TEMPERATURE IS LOW

• CHECK PRESSURE

• CHECK ACCURACY OF GAUGES

• CHECK VENT

• CHECK STEAM HEATING SYSTEM



DEAERATOR – CORRECTIVE ACTIONS

• SCENARIO:

• LOW PH

• CHECK MAKEUP WATER QUALITY

• CHECK CONDENSATE RETURN 

WATER QUALITY

• CHECK CHEMICAL FEED LEVELS



BOILER – CORRECTIVE ACTIONS

• MOST COMMON PROBLEMS WITH WATER BOILERS:

• CONDUCTIVITY OUT OF RANGE

• CHEMISTRIES OUT OF RANGE

• CLOUDY / COLORED WATER

• BOILER WATER CARRYOVER



Boiler

• B1 Low Conductivity & 

Alkalinity & Sulfite

• High Condensate pH

• B1 Low Conductivity

• Re-run sample (flush)

• Check for loss of water or 

improperly operating 

blowdown system

• High pH

• Most likely steam line treatment 

overfeed



BOILER 
BLOWDOWN 

VALVE



Boiler

• B1 High Sulfite

• B2 Low Conductivity

• B1 High Sulfite

• Since conductivity is low, this is 

likely an overfeed. 

• Compare to 2nd boiler

• Low Conductivity

• Check for loss of water or 

improperly operating 

blowdown system

• Check lead/lag operation



Boiler

• B1 High Polymer

• B2 Low Conductivity & 

Alkalinity

• B1 High Polymer

• Since conductivity is low, this is 

likely an overfeed. 

• Compare to 2nd boiler

• Low Conductivity

• Either water loss or lag boiler 

taking on condensate



WTH?

• Never hesitate to 

question everything!

• This was the sulfite 

chemical.



INTERPRETATION OF RESULTS – EXAMPLE 1

• SCENARIO:

• LOW ALKALINITY AND HIGH CONDUCTIVITY 

• RO MAKEUP

• CORRECTION:

• LOSS OF PRIME OR FEED OF ALKALINITY BOOSTER

• DETRIMENTAL TO THE BOILER INTERNALS

• ALWAYS MAINTAIN 250PPM MINIMUM OF OH ALKALINITY IN BOILER



INTERPRETATION OF RESULTS – EXAMPLE 2

• SCENARIO:

• SULFITE RESIDUAL IS HIGH

• CONDUCTIVITY IS IN RANGE

• FEEDWATER TEMPERATURE IS HIGHER THAN NORMAL

• CORRECTION:

• THE FEEDWATER TEMPERATURE IS RELATED TO THE SULFITE RESIDUAL

• NO ACTION IF THE FEEDWATER TEMPERATURE WILL COME BACK DOWN

• IF YOU TURN IT DOWN IT WILL BE LOW



STEAM & CONDENSATE – CORRECTIVE ACTIONS

• MOST COMMON PROBLEMS WITH WATER CONDENSATE SYSTEMS:

• CONDUCTIVITY HIGH

• PH HIGH OR LOW

• TOTAL HARDNESS HIGH

• IRON DETECTED

• COLD CONDENSATE



STEAM & CONDENSATE – CORRECTIVE ACTIONS

• SCENARIO:

• SLIGHT ELEVATED HARDNESS:

• CHECK INDIVIDUAL RETURN LINES

• CHECK CONDUCTIVITY LEVELS

• TRY TO FIND SPECIFIC SOURCE

• MOST LIKELY BAD HEAT 

EXCHANGER



COOLING TOWER – CORRECTIVE ACTIONS

• MOST COMMON PROBLEMS WITH WATER COOLING TOWERS:

• CONDUCTIVITY OUT OF RANGE

• INHIBITOR OUT OF RANGE

• MICROBIOLOGICAL ACTIVITY

• SEDIMENT AND/OR ALGAE NOTICED IN TOWER

• AUTOMATION ISSUES



Towers

• Low Molybdenum / Inhibitor

• Check conductivity level

• Check log book for trending 

data

• Check that pump is primed

• Check for chemical in the tank

• Turn up feed rate



Towers

• FUBAR

• Check automation!

• Most likely flow switch 

is off or “open”



Towers

• High Bacteria

• Check conductivity level

• Check sediment build up in tower

• Check that the biocide pumps are primed

• Check for chemical in the tanks

• Turn up feed rate 

• Test for proper biocide residuals

• Retest bacterial levels in one week



Towers

• High conductivity

• Check operation of bleed valve

• Check flow to drain when bleed valve 

is open

• Check conductivity sensor

• Run graph on bleed meter vs. makeup 

meter



High Conductivity Corrective Action

• Valve would only open partially

• Actuator was bad. Ordered a new one



LOW OR NO CHEMICAL IN 
TANK
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CLEAN
SENSORS



STRAINERS



FLOW SWITCH



INTERPRETATION OF RESULTS – EXAMPLE 1

• AMMONIA SYSTEM

• CONDUCTIVITY IS IN RANGE BUT PH IS VERY HIGH

• USING WT-5230 AND THERE IS A PINK COLOR TO THE WATER

• TOWER SYSTEM

• AMMONIA LEAK IN SYSTEM

• AMMONIA HAS AN EXTREMELY HIGH PH WHEN INTRODUCED TO WATER AND WILL REACT WITH 

GLUTARALDEHYDE TO COLOR THE WATER PINK

• CALL YOUR AMMONIA CONTRACTOR ASAP!!!



INTERPRETATION OF RESULTS – EXAMPLE 2

• TOWER SYSTEM

• CONDUCTIVITY AND PH ARE IN RANGE BUT HARDNESS AND ALKALINITY ARE LOW

• LOW SCALE INHIBITOR LEVEL

• TOWER SYSTEM

• THE LOSS OF HARDNESS AND ALKALINITY INDICATE SCALE FORMATION

• COMPARE CYCLES OF CONCENTRATION (COC) TO HARDNESS CYCLES BASED ON MAKEUP WATER

• MAKE SURE INHIBITOR PUMP IS PRIMED AND PUMPING


