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My Back Ground

* MSc in instrumentation and analytical
chemistry

* 4years ay WRC in the Instrumentation &
Monitoring Section

* 4 Years at Oxford Instruments as an application &3
chemist. |

e 15years at Severn Trent Services as a Project
Manager for Online instruments & Water Test
kits. Municipal Bias

* 3 Years at Kennet Water Components as a
Product Manager Private Water Bias
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What do we mean by Field Monitor
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What are Field Monitors ?

Portable sensors and instrumentation
which give an immediate answer.

Single parameter test kit
Multi parameter test kit
Continuous Monitoring Instruments

Suite of monitoring instruments



Single Parameter Test Kit

Test Strips and drop test
Colour comparison test
Single parameter photometer
Probe Tests (pH, conductivity)

Generally quick, simple and in
expensive.

Give low to moderate accuracy



Multi Parameter Test Kit

Photometers
Sondes

Moderately expensive
(hundreds pounds)

Give moderate accuracy




Advantages of Test Kits

Portability — go anywhere

Robust

Immediate Results — which allow immediate action
Inexpensive - typically are less than a pound a test
Simple to use

Can measure transient samples eg DO, CI2



Disadvantages of Test Kits

The location — wind/rain/noise/ temperature
The difficulty of running calibrations/blanks etc
Availability of equipment/tables/benches
Inherent design of the test kits themselves

The lack of accuracy/reproducibility data supplied with the
test Kit.

Lack of tests eg for the WFD 33 priority substances



Test Kit Chemistry

Test kit sensors — been around for years

Lovibond “encyclopedia” from the 50’s

1980s Dept of Environment produced reports defining a series of
parameters

Standard Methods for the Examination of Water and Wastewater
since 1005, Standard Methods for the Examination of Water and
Wastewater has represented "the best current practice of
American water analysts." This comprehensive reference covers
all aspects of water and wastewater analysis techniques. Standard
Methods is a joint publication of the American Public Health
Association (APHA), the American Water Works Association
(AWWA), and the Water Environment Federation (WEF).




Test Kit Chemistry
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Test Kit Chemistry

Field tests are now often very different form the laboratory tests

Eg Iron. Test Kit use TPTZ, ferrozine or phenanthroline colorimetric reagents
while the lab uses ICP

Cause problems:

Colorimetric test often run at neutral pH and measure only the dissolved
Inorganic portion of in this case iron.

ICP which cost 100’s K will pre acid digest the sample then heat it to hundreds of
degrees to break it down to constituent parts to give a definitive concentration of
iron.

Need to be aware of differences.



Continuous Monitoring: RSC Report

RSC Sustainable Water Summary 2007 puts it's emphasis on
continuous monitoring equipment:

“Monitoring of water bodies will increase over the coming years, within Europe in response
to the needs of the Water Framework Directive, and globally due to the pressure from
climate change, which will lead resource scarcity in some areas as well as water quality
changes, and increasing demand from population and manufacturing growth. Monitoring at
river basin level from the WFDs is a significant financial burden using conventional
sampling and laboratory based techniques, but sensors offer the potential to reduce the
costs considerably, as well as providing useful continuous monitoring capabilities.”



Continuous Monitoring Instruments

hiospecira

Colorimeteric
Probe type
HPLC/MS etc
Expensive (£1000’s)

Generally good accuracy



Suite of Instruments

Multiparameters normally
connected to PLC/SCADA

Very expensive, and complicated §




Advantages of Online instruments

On-line instruments
Improvements in process control
Improvements in process reliability
Process optimisation for water quality

Potential capital and operating cost
reductions

Allows continual monitoring of Remote or
un-staffed sites

Improved reporting




Disadvantages of Field Monitors

Online Instruments In particular:
Fouling

Cost

Complexity

Servicing




On-line Instruments

Same chemistry issues for traditional colorimetric or electrode based analysers
as test kits.

Additional problem of biofouling. Measuring nutrient rich waste water is very
difficult eg ammonia or dissolved oxygen in waste water sites.

Laboratory equipment is now appearing in the field but tends to suffer from
unreliability — like buying a Peugeot 206 convertible versus true designed
convertible such as the MR5 - full of small compromises.



Fit For Purpose

Completely depends on the application
Depends on the budget!

Only as good as the chemistry or physics behind the
test or sensor.

Most people assume absolute accuracy even of £1
test kits



The Application

Routine Monitoring
Environmental Monitoring
Servicing

Process Control

Regulatory




The Application: Routine Monitoring

Routine Monitoring

Chlorine by far the most common
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The Application: Environmental Monitoring
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The Application: Site Monitoring

Tracing sources of pollution
|dentification
Targeting remediation effort

Evaluating effectiveness of
cleaning

Eclox result
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The Application: Servicing

Simple yes/no tests
to check water
softener is working




The Application: Process Control

Running many tests

Looking for trends
rather than absolute
accuracy

Testing plant bit by bit



The Application: Process Control
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The Application: Regulatory

Chlorine in water treatment
plant

Compare with lab results

DO In waste water



Tihe Application

To deploy a full and comprehensive testing
regime within a theatre of operations which is
both auditable, and can be defended in law

Generic qualitative testing
Water test kit
Diagnostic quantitative testing
Field testing
Definitive testing
Laboratory testing
In theatre
UK home base

. Military




Generic Qualitative Testing

To test source waters in the field to
give a rapid indication of water quality

To test product water to ensure the
effective operation of purification
systems




Generic Qualitative Military Test Kit

AGRFEED CHARACTERISTICS SPECIFICATIONFOR A
WATER TEST KIT (BIOLOGICAL AND CHEMICAL
TO THE REQUIREMENTS OF MMFR(S. A/V93)

FOREWORD

Thiz Agresd Characteristics Specification (ACS) desciibes a new requirement for a Water Test Kit (Biological
and Chemical) [WTE(B&CH] for the field determination of the quality (potakility) of both source and treated
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Specifications new:test needed to meet

«Capable of assuring the military potability of water

*WTK can be used to identify the best source for purification
*WTK can confirm the effectiveness of the WPU in operation
«Can identify minimum quality of water for short term consumption
«Specific detection of nerve and mustard agents

Display readability at 0.5m in IPE, day or night

«Chemical hardness: WTK Outer Case

e Decontaminability: High-

«Storage and use of WTK in a range of climatic conditions

*Mission reliability to be at least 95% probability of completing a mission



Performance Characteristics: Military Test Kit

SOURCE WATER SHORT TERM LONG TERM CONSUMPTION
CONSUMPTION

EDXSOAUENT
PH 5.0t0 9.2 5.0t0 9.2 5.0t0 9.2
Temperature (°©) 4t035 41035 15t0 22
Conductivity 1,500 1,500 1,500
Colour (colour units) 75 NA 15
CHEMICAL (mg/l)
Arsenic 20 1.4 0.04
Cyanides 200 14 0.4
Mustard 2 0.1 0.04
Nerve agents 20 0.01 0.004
Chloride 600 NA 425
Magnesium 150 NA 105
Sulphates 400 NA 280
Cadmium 50 3.5 0.09
Antimony 50 3.5 0.09
Copper 50 35 0.09
Lead 20 7 0.04
Mercury 100 14 0.02
Thallium 20 2 0.07
Mycotoxins 1 0.1 0.02 0.006
Glycollates 1 1 0.05 0.005
Pesticides (e.g. Lindane) 20 0.4 0.1
BIOLOGICAL
EforRraon 22.4) 104 CFUmI 1 CFU/100m! 1CFU/100m!
Virus 1 102 PFU/mI 1 PFU/100ml 1PFU/100ml
Spores /Cysts 1 104 CFU/mI 1 CFU/100m| 1CFU/100ml

Free Chlorine (mg/ml) 0.1 - 8.0 (see Section 2.2.4)



