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Part I : Daily Checklist of Equipment and Consumables

Carrying case with incubator
Aluminium petri dishes and carrier(s)
Mains connector and DC connector(s)
Aluminium vacuum flask, sample cup and cable
Aluminium filter funnel and collar
Aluminium filter assembly base

Upper and lower O rings (*)

Bronze membrane support disc (*)
Stainless steel forceps (*)

Suction pump

0 — 60°C thermometer

Magnifying glass

Consumables

1"
12
13

14

Membrane filters (*)

Pads and dispenser (*)

Membrane broth in polypropylene bottles (supplied in
powdered form) (*)

Operating instructions (*)

(*) These items are easily lost; always carry spares, which are
available from ELE (follow the checklist every day)
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Part Il : Planning and Support for Water Testing

1.1

1.2

Sampling programmes: selection of sites and frequency of
sampling

Samples should be taken from locations which are representative of the
water source, treatment plant, storage facilities, distribution network and
household connections. Where there are several sources and a mixed
distribution system, it is necessary to construct the sampling programme
to take account of this. Where there is a network distribution system,
samples should be taken at random points evenly spread throughout the
system. But where there are main branches and a remote periphery (as
shown) greater attention should be devoted to the main branches and
remote points in the distribution network.

—,_Source
Treatm;;E 3
s Storage
s s
s Distribution
s| 8 *
s 1 s
s = Key sample points
7.1

In large urban populations, samples should be taken from the distribution
system at the rate of at least one sample per 5000 of the population per
month. For small urban and rural populations please refer to the
following table.
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Population served Number of samples Number of samples Maximum
to be taken from to be taken from sampling
treatment plant distribution interval

Less than 1,000 1 per quarter 4 per quarter 3 months

1,001 to 2,000 1 per quarter 6 per quarter 3 months

2,001 to 3,000 1 per month 4 per month 1 month

3,001 to 5,000 1 per month 6 per month 1 month

5,001 to 10,000 1 per month 11 per month 1 month

10,001 to 20,000 2 per month 22 per month 2 weeks

20,001 to 30,000 2 per month 34 per month 2 weeks

30,001 to 50,000 4 per month 60 per month 1 week

Preparation of bacteriological media from dehydrated powdered

broth
2.1

In a central laboratory

Weigh 38.1 grams membrane lauryl sulphate broth and add to 500 ml
distilled water in a conical flask or beaker.

Alternatively add contents of one 4 test sachet into 10 ml of filtered

water.
2.2

dissolved. Boiling should not be necessary.

[ 7

500 ml

/f

2.2

Heat the mixture with constant agitation until the powder is fully
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2.3 Dispense the medium into clean 35 ml or 65 ml polypropylene bottles.
Ensure that there are no residues of previous medium or cleansing

agent.
65 ml
35 ml
e
2.3

2.4 Replace bottle tops but leave them loose, do not tighten.

2.5 Autoclave bottles upright in a conventional autoclave (available from
ELE International) at 121°C for 10 minutes, or place bottles in a pressure
cooker and maintain steam at pressure for 15 minutes. Remove bottles,
allow to cool, tighten tops and store in a cool, clean, dark environment.

(B~ i

2.5

2.6 In the field
Place a membrane filter in the filtration assembly on the vacuum flask.

=

B
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2.7

2.8

2.9

Select the cleanest water available, e.g. rainwater, sand-filtered water or,
if necessary, stand raw water in a container overnight. Do not use water
which has been chlorinated. Draw 500 ml water through the membrane
(5 x 100 ml). If the water is turbid, more than one membrane may be
required.

Remove the filtration assembly and check that the pH of the water is in
the range 6.5 — 8.0. In the exceptional circumstance that the filtered
water is not in this range, adjust the pH with sodium hydroxide solution
or hydrochloric acid (dilute).

Add the full contents of a container of pre-weighed (38.1g) membrane
lauryl sulphate broth to the 500 ml filtered water. If possible, heat to
dissolve, e.g. place the vacuum flask and medium in a boiling water
bath.

Alternatively add contents of one 4 test sachet into 10 ml of filtered
water.

2.10 Dispense the dissolved medium into clean 35 ml or 65 ml polypropylene

bottles.

2.11 Replace bottle tops and tighten firmly.

2.12 Place bottles containing medium in a boiler water bath for 15 minutes.

Take care not to allow bottles to come into direct contact with the bottom
of the water bath.

(MY
%

2.12

2.13 Remove bottles and store in a cool dark place before use. Use medium

within 24 hours or repeat step 2.12 on two consecutive days. The
medium may then be considered sterile and stored normally.
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3.2

3.3

3.4

213

Notes on the field use of membrane lauryl sulphate broth

If stored at normal ambient temperature, the membrane broth should
remain stable for several months. However, if there is any sign of
deterioration, turbidity, yellowing or other denaturation, the contents of
the bottle should be discarded.

Always clean empty media bottles thoroughly before re-use. Wash in hot
water, if necessary with a little detergent; rinse several times in clean
water, allow to dry and store dry in a clean environment with the tops
replaced.

Ideally, only use a bottle of medium for one day’s sampling. Do not try to
make the contents of a bottle last over several days since this increases
the chance of contamination.

Leral|l = 1 day

33

Pour a slight excess of medium (2.5 ml approx) directly and carefully
onto the sterile broth pads in the aluminium petri dishes before sampling
and immediately re-close the medium bottle. Do not allow the top of the
medium bottle to come into contact with the surfaces. This procedure
may be performed in advance of the day’s sampling programme, for
example by dispensing the medium into 10 or 12 petri dishes before
leaving base.
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3.5

3.6

This has the advantage of reducing the number of manipulations in the
field, but in some circumstances may be wasteful if the sampler is
unsure of the number of samples to be processed that day. Pour off any
excess medium before processing the sample, but make sure that the
pad is saturated.

@» 2.5 mi

If only a small volume of broth medium is used from a bottle which is
then immediately re-sealed, the medium may be re-sterilised by boiling
in a water bath for 15 minutes.

Pre-prepared media is available in plastic ampoules which contain
enough broth for one test. These ampoules have a shelf life of 1 year
and should be stored in a cool dark place until needed.

Undo top of ampoule and carefully squeeze base pouring medium into
the base of a petri dish then add the absorbent pad. This ensures a more
even distribution of medium than adding broth to a dish already
containing the pad.

Impregnated pads contain membrane lauryl sulphate medium which is
rehydrated using 2.5 ml of sterile water. If sterile water is not available,
take the best quality non-chlorinated water and sterilise in a steam
steriliser or boiling water bath. The pad is now ready for use.

Notes on general hygiene in the field and sterilisation of equipment

24
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4.1 The most important surfaces which must remain clean and sterile are:

411 All those in contact with the water sample during processing, i.e.
the inner surface of the aluminium sampling cup, the inner surface
of the filter funnel and the upper surface of the filter base and
membrane support.

4.1.2 All those in contact with the broth medium, i.e. the inner surfaces of
the aluminium petri dishes and the broth pad itself.

413 All those in contact with the membrane, i.e. the lower filtration
assembly, the broth pad and the forceps.

4.2 Outside surfaces may be handled but every care should be taken to
restrict the time for which the internal surfaces are exposed to the
environment. Under no circumstances should any of the above
mentioned surfaces be exposed to direct contamination, e.g. by handling
or splashing or from wind-blown material.

4.3 The aluminium sample cup and the filtration assembly is sterilised either
immediately before or immediately after sampling, allowing the assembly
to be transported sterile or ready for sterilisation.

4.31 Dry the sample cup and all components of the filtration assembly
thoroughly using a clean cloth or paper tissue.

432 Introduce 1.0 ml (approx) methanol into the sample cup and swirl
around in the base of the cup.

4.3.3  Carefully light the methanol using a taper, match or lighter. Avert the
sample cup away from the face.

4.34  Set down the sample cup, allow the methanol to continue burning for
a few seconds and, while still alight, carefully invert the filtration
assembly into the sample cup.
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4.3.5

4.3.6

4.3.7

The methanol flame burns in the absence of sufficient oxygen
forming formaldehyde vapour which permeates the entire assembly
and completes the sterilisation process.

Note: the funnel and filter holding block should be assembled loosely
so that the formaldehyde vapour can permeate the entire assembly.

4.35

At least fifteen minutes contact time must elapse before using the
sterile sampling cup and filtration assembly. We recommend that
sterilisation takes place after processing the sample, thereby leaving
the sterile apparatus in place during transport to the next sampling
point.

@ﬁ

In some circumstances it is useful to have two filtration units so that
one can be used whilst the other is being sterilised. There is space to
accommodate two filtration units in the Paqualab 50 and Paqualab
25 systems.

Note: the use of excess methanol will result in a residue remaining in
the sample cup after the sterilisation process has been completed.
Experience will indicate the appropriate volume of methanol to
introduce and the flaming time to avoid residues remaining in the
sample cup.
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4.4

4.5

The aluminium petri dishes should be cleaned carefully after use.
Contaminated material should be destroyed by disinfection, burning or
autoclaving. The dishes should be washed in hot water, if necessary with
a little detergent, rinsed several times in clean water and dried. At this
stage it may be appropriate to dry the inside surfaces of the dishes by
exposure to direct sunlight. Provided that material does not enter the
dishes during this process, the method gives a good degree of
disinfection.

To sterilise the petri dishes, place 0.5 ml (approx) methanol in the base
of the dish. Carefully light the methanol using a taper, match or lighter.
Allow the methanol to almost burn out before placing the lid of the dish
onto the base. Alternatively, boil both bases and lids in a water bath for
15 minutes. Drain off the water and whilst the dishes are still hot and dry,
join bases with lids and stack. Alternatively, place complete dishes in a
conventional oven at a temperature of 300°C for 30 minutes or autoclave
at 121°C for 10 minutes, dry and stack.

Care of Equipment

Universal and Standard incubators

A coiled mains lead for use with AC supplies is provided together with a
twin terminal lead with crocodile clips for use with an external 12/24 V
DC battery source e.g. car or motorcycle battery.

It is recommended to maintain the internal battery (Universal incubator)
in a fully charged state. This helps preserve battery life.

Always incubate samples with the top of the kit closed and the unit
placed away from draughts.

Always recharge the battery if the incubator section has been without a
mains electricity source.

Always leave the battery fully charged if the water testing kit is to be
stored or left unused for a few days, i.e. leave the incubator connected
to mains with the power switch off to maintain a trickle charge to
the battery.

Always avoid the entry of water into the base of the water testing kit.
The components are protected, but in humid environments it should not
be assumed that they will resist corrosion indefinitely. Dry any spillages
of water which occur immediately.
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5.1

5.2 Filtration apparatus
Always dry the filtration apparatus, funnel, membrane support, filter base
and vacuum flask thoroughly at the end of the day. This avoids the build-
up of an oxide layer on the aluminium components.

Every 5 days, clean and dry the filtration apparatus. Smear a small
quantity of silicone grease around the rubber ‘O’ rings which seal the
components.

Grease
'O’ ring

52

5.3 Paqualab case
The case is robust and resilient. It will tolerate a certain amount of rough
handling, but every effort should be made to protect the box from
abrasion, falls or other impacts.
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Part lll : Processing

6

Checklist for the Operation of the Paqualab System

| Is water chlorinated? | —_— Perform chlorine residual, ph and
no yes turbidity tests
| Take sample with sterile cup | <&— | Is free chlorine residual more than
no 0.1 mg/l and turbidity less than
5TU?
\l/ yes
Perform faecal coliform test | < Is confirmation of bacteriological
yes | quality required?
\l, no
Place membranes in the incubator | > Complete physico-chemical analysis
Take immediate action, inform < Is sanitary inspection satisfactory &
relevant authorities no are physico-chemical test results
normal and acceptable as judged by
WHO criteria?
\l/ yes
Water quality acceptable | < The following day: is faecal coliform
yes | countless than 1 per 100 ml?
\l/ no
Water quality failure take action: re < Is faecal coliform count less than
sample & inform relevant authorities yes 10 per 100 miI?
\l’ no
Water quality unacceptable, take < Is faecal count more than 10 per
immediate action, inform relevant yes | 100 mI?
authorities

15
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8.2

8.3

Sampling procedures: physico-chemical and bacteriological testing

In the case of non-chlorinated supplies, the first test to be performed is
the faecal coliform test. In these circumstances the first sample should
be taken using the sterile sample cup. The bacteriological analysis is
completed and then all physico-chemical tests are performed using the
water remaining in the sample cup, if necessary supplementing the
volume by re-sampling.

Sampling from a tap or similar outlet, e.g. tubewell handpump

Remove all external fittings from the tap, e.g. anti-splash device, hose or
nozzle. Check that there is no leakage from seals or fittings around the
tap which might contaminate the sample. If present, leaks should be
reported and repaired before bacteriological sampling.

8.1

Using a clean cloth, carefully clean the outlet of the tap, removing any
loosely attached material or grease. Turn the tap on full and allow water
to run to waste for one minute. This flushes the outlet of the tap and
discharges water which has stood for a period in the service pipe.

Sterilise the tap using the flame of a blowlamp or gas torch until the
whole tap is unbearably hot to the touch. This may take 20 to 30
seconds. Be careful not to flame seals and other non-metallic fittings
directly. Alternatively ignite a piece of cotton wool or other absorbent
material soaked in methylated spirit and hold it with a pair of tongs close
to the outlet of the tap. Alternatively, place a strong bleach solution in a
cup and hold it around the outlet of the tap for two minutes.
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8.4

8.5

8.3

Allow the tap to flush by opening the tap to half speed and run to waste

for 30 seconds. While the tap is running, place the clean vacuum flask in
the gentle flow of water and rinse three times. The flushing procedure

prior to sampling should never be omitted.

K

8.4

For non-chlorinated supplies run the tap to waste at half speed for 30
seconds, and place the sterile sample cup in the gentle flow of water
until it is % full and carry out bacteriological analysis.

Sampling from a lake, reservoir or other surface water

Where there is good access to the surface water, it may be possible to
sample by hand. In most circumstances it is inconvenient and
undesirable to enter the water. Find a suitable place to lean over the
water course and take the sample. Hold the sample cup firmly and
plunge the open neck downwards into the water to a depth of 30 cm
(approx). Turn the cup upwards and fill. Rinse the sample cup, re-sample
and carry out bacteriological analysis. In locations with water flow, e.g.
rivers and streams, the sample cup opening should face upwards.

17 440-005 Issue 1
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9.1a

It is desirable to obtain the surface water sample as near as possible to
the main body of water, e.g. in the main flow of a stream, not too close to
the edge where water may be still unrepresentative. Furthermore, care
must be taken not to introduce floating matter or material from the edge
of the water course into the water sample. For this reason it may help to
attach the sampling wire to the cup and take the sample from a bridge or
other overhanging point. Alternatively the cup may be cast into the water
from the edge and pulled slowly and carefully back towards the sampler.

TS —
N1

\\Z7

9.1b

10 Sampling from an open well or storage tank
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10.1 Attach the sampling wire to the hole in the sample cup by means of the
clip on the lower end of the wire. If necessary another length of wire or
string may be attached to the first in order to increase the distance the
sample cup may be lowered into the well or tank. Take great care not to

z
7
7
7
Z
7
7
7
7
7

AR

5

lose the sample cup when sampling in this way.

10.2 Lower the sterile sample cup into the tank or well taking care not to allow
it to come into contact with the walls of the structure. Allow the cup to
submerge into the water to a depth of 30 cm (approx).

10.3 Raise the sample cup, again taking care not to allow it to come into
contact with the sides of the well or tank.

11 Selecting the most appropriate volume for faecal coliform analysis

11.1 Contaminated water samples
The most appropriate volume of sample is that which will allow the most
accurate enumeration of bacteria. This is achieved when the number of
faecal coliform colonies on the membrane following incubation is in the
range 20 — 200. If there are less than 20 colonies, there is the possibility
of statistical errors. More than 200 colonies are usually difficult to count.

11.2 Treated drinking waters
For treated or distributed water samples it is hoped that the number of
faecal coliform bacteria in the water is zero or minimal. Thus a preferred
sample volume is set at 100 ml, and a count of zero faecal coliform
bacteria per 100 ml is indicative of a microbiologically safe water supply.

11.3 All waters
Selection of sample volume is usually determined in the light of previous
experience for a given source, treatment plant or distribution system.
Drinking waters should be analysed using the Standard volume of 100
ml. If counts exceed 200, the source is grossly contaminated and action
is urgently indicated.
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There is little point in trying to compensate for such high results by
lowering the sample volume. Take action. In fact, the same instruction
applies to any drinking water where the result exceeds 1 faecal coliform
per 100 ml (chlorinated supplies) or 10 faecal coliform per 100 ml (non-
chlorinated supplies).

However, for source waters and partially treated waters (including those
which are groundwater derived) it is valuable to adjust the sample
volume to obtain faecal coliform counts in the optimum range 20-200.
Typical volumes which may be appropriate for various water types are
tabulated below. They are only guidelines; there is no substitute for
experience of a given source. It may be useful to process more than one
volume on the first occasion a water is sampled. In such cases it is not
necessary to re-sterilise the filtration equipment between different
volumes of the same sample, provided that the smaller volume is
processed first.

Range of water sample volumes for faecal coliform analyses using
the membrane filtration method for different waters

Approximate volume

Sample type 100 (ml) 50 (ml) 10 (ml)

1 Lakes, reservoirs, other surface * ** ke
water sources

2 Wells, boreholes, other protected * ** *
sources

3 Water treatment plant — partially b b *
treated

*kk

4 Water treatment plant - treated

*kk

5 Distribution system

*** Normal volume of first choice
** Likely volume
* Possible volume

12 Processing samples for faecal coliform analysis in the field

12.1 Remove the sterile sample cup from the filtration assembly. Place
filtration assembly upright on the vacuum flask and place the apparatus
on a clean flat surface.
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12.2 Taking great care not to introduce extraneous material into the sample
cup, immediately take the sample, rinse the sample cup once and refill
the sample cup to % full.

12.2

12.3 Loosen the filter funnel from the base support. Do not remove. Using
flamed blunt-ended forceps, carefully remove a membrane filter from its
sterile packaging having peeled back the transparent front cover.

12.4 Holding the membrane only by the edge, place it grid side uppermost
centrally on the sintered bronze membrane support. It should only be
necessary to remove the aluminium filter funnel momentarily to do this.

g,

12.4
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Take care not to tear the membrane. If it comes into contact with any
surface other than the forceps or membrane support, or is damaged in
any way, discard and start again.

12.5 Place the forceps in a position where the tips cannot come into contact
with contaminating surfaces. Lock the membrane in place by pushing the
filter funnel down firmly.

12.6 Pour the sample up to the selected mark on the inside of the filter funnel
(100 ml or 50 ml) ensuring that no other material enters the funnel.

12.7 Connect the vacuum pump to the filter base and draw a vacuum so that
the sample passes quickly through the membrane. Release the vacuum
by disconnecting the pump.

FE\—
2.7

12.

A

12.8 Taking the sterile forceps in one hand, loosen the filter funnel and
remove. Lift the membrane filter out of the filter base by gripping the
outer edge with the forceps tips.

12.9 Avoiding any contact with external surfaces, place the membrane, grid
side uppermost, on a pad soaked in excess broth medium in a re-usable
aluminium petri dish.

12.9
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12.10 Ensure the absence of air bubbles between the membrane and broth

pad. Replace the lid of the petri dish and label the top of the dish using
waterproof marker with the sample code number and sample volume.

12.11 Place the petri dish, lid uppermost, at the bottom of the petri dish

carrier, and place the carrier and petri dish stack in the incubator and
replace lid. Subsequent sample dishes should be stacked down above
the first in ascending order.

12.12 When the last sample of the day has been processed, wait a minimum

13

13.1

of 60 minutes (resuscitation time) and then switch on the incubator. Try
not to plan the day so that the period separating the first and last
samples exceeds 5 hours. This restricts the maximum resuscitation
period to 6 hours plus one hour (approx) warming time.

Note: resuscitation is particularly important for chlorinated or marine
water samples where the faecal coliforms will be physiologically
damaged or “stressed”. Try and maintain a delay of 3 hours before
switching on the incubator for samples of this type. For faecal coliform
analysis, incubate the samples at 44°C + 0.5°C for 12-16 hours. Switch
off at the end of the incubation cycle. For total coliform analysis
incubate the samples at 37°C + 0.5°C for 12-16 hours.

Counting faecal coliform and total coliform numbers, and recording
results

Following incubation, remove the petri dish carrier from the incubator
section. Remove the dishes from the carrier and place those containing
membranes on one side. Taking one dish at a time, remove the lid and
view the surface of the membrane in oblique light. If necessary, use a
magnifying lens.
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13.2 Membrane Lauryl Sulphate Medium
Count all yellow colonies which are 1mm in diameter. Do not count pale
yellow colonies which fade to translucent on cooling, or pink colonies
which have not fermented the lactose in the nutrient broth medium. If
there are large numbers of colonies present, count methodically along
each horizontal line of squares. In this way it should be possible to
record counts in the range 0-300 colony forming units (cfu) per sample.

13.3 Immediately convert the count to numbers per 100 ml and record the
result as “faecal coliforms per 100 mlI” on the record sheet.

13.4 Other Media
If using dual test media, the number of Total coliforms and Faecal
coliforms can be counted on one dish. Total coliforms are all red and all
blue colonies. Faecal coliforms are blue colonies.

13.5 M-Endo broth is an alternative medium for coliforms. Total coliforms
grow into 1mm diameter dark red colonies with a greenish gold sheen.

13.6 M-FC broth is used for Faecal coliforms (E.Coli) which form blue
colonies.

13.7 Slanetz and Bartely medium is used for the enumeration of Faecal
Streptoccoci whose colonies are red in colour.
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Part IV : Incubators

14 Incubator operation

14.1 Universal incubator (1484D0001)
The Universal incubator can be operated from an external AC or DC
power supply or internal rechargeable battery. It is equally suited to both
laboratory and field requirements. Its rechargeable battery ensures
continuity of power if operated from an interrupted AC mains supply.

14.2 Standard incubator (1484D0500)
The Standard incubator is exceptionally lightweight and portable. It
requires an external 12/24 V DC power supply which, in the field, is
normally readily available from either a vehicle or motor cycle battery.
Despite its relative simplicity the Standard incubator is designed and
manufactured to meet the same high performance as the Universal
incubator.

14.3 Operation from AC mains (Universal incubator)
Before connecting the Universal incubator to AC mains, first check that
the mains voltage selector switch is set correctly (120/240 V). Then
connect the Universal incubator to a mains outlet using the coiled lead
provided. The mains plug must be fused (3 A). If the incubator
rechargeable cell is in a discharged condition then it is advisable to leave
the incubator connected to mains (power switch off) for 24 hours before
use since internal heat is generated in charging the battery and this
should be avoided during incubation.

14.4 The Standard incubator cannot be operated directly from AC mains.
However, it can be connected to the 12 V DC output of the Universal
incubator using the short incubator linking lead (420-440).

14.5 Operation from external DC source (either incubator)
Check that the voltage selector is in the correct position (12 V or 24 V).
Use the DC power lead (supplied) to connect the DC power source. The
normal termination (as supplied) is crocodile clips to clamp to battery
terminals. A cigar lighter plug is also provided.

The Standard incubator may be either connected directly to the DC
power supply or to the DC output of the Universal incubator using the
short incubator linking lead.

Caution: when the Universal incubator is switched off do not leave the

Standard incubator connected to the output of the Universal incubator.

There is a low current drain (30 mA) which will eventually discharge the
battery.
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14.6 Operation from internal rechargeable cell (Universal incubator)
The internal rechargeable cell is designed so that it can be left on
permanent charge and acts purely as a standby power supply for the
incubator in the advent of a power failure.

Note: the battery can only be recharged from mains since the voltage of
a normal vehicle battery is insufficient to provide the charging
requirements.

If the Standard incubator is connected to the 12 V output of the Universal
incubator then the rechargeable battery will operate both incubators until
external power can be resumed.

The incubator should be left connected to mains with the power switch
off. This will ensure that the battery remains fully charged, ready for
immediate use.

Before taking the incubator out into the field, disconnect the unit from the
mains, select 44°C and switch the power on for approximately 1 minute.
Check that the power light is continuous green and the heater light is
continuous yellow. For a more precise check of battery readiness, with
the heater power switch on, place an accurate voltmeter across the
12/24 V DC output socket. Check that the voltage is not less than 12.5
V. Then switch the heater power off.

14.7 Protection from cold and draughts
Where the incubator is part of a Paqualab 25 or Paqualab 50 system it is
recommended that in temperate climates or draughty conditions, the
incubator should be placed in its carrying case with the head closed. The
external power lead can be passed through the small hinged door at the
rear of the case.

14.8 Electrical protection
Each incubator has a 3 A thermal circuit breaker to protect against
overload. If it is tripped, check for incorrect external wiring or short
circuit, then push to reset. If it trips again, then there may be a suspect
internal fault, contact ELE International for advice.

Note: from serial no. 4094 the circuit breaker has been replaced by a 5
amp quick acting fuse. This has the same function as the circuit breaker
but responds quicker to any fault giving greater protection to the control
board.
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A 2 amp anti-surge fuse is incorporated in the 3 pin chassis plug, this
provides protection for the mains power unit. A spare fuse is contained in
a compartment in the fuse holder.

A 10 amp slow acting fuse is fitted in line with the internal connection to
the rechargeable cell to prevent excessive current in the unlikely event of
a short circuit inside the incubator unit. If this fuse does fail then the
power LED will fail to illuminate when operating from internal battery.

Separate the upper from the lower part of the case, examine for visual
signs of short circuit and replace the fuse.

14.9 Commencement of incubation cycle
14.9.1  Connect incubator to power supply.

14.9.2 Samples will have been placed on petri dishes. Ensure that they
have been given sufficient time to resuscitate (see 12.12.).

14.9.3 Select temperature (37 or 44°C) and switch heater power on.

Caution: the incubator should not be operated outside the following
ambient temperatures:

For 44°C incubation: 10 to 41°C
For 37°C incubation: 10 to 34°C

In hot climates it is advisable to carry out incubation during the cooler
temperatures of the night or to place the incubator in a refrigerator or
cool box.

14.10 Indicators and warnings
14.10.1 Power light green, power sufficient.

14.10.2 Power light not illuminated — either internal 12 V battery or external
supply low/faulty. Rectify fault or recharge battery immediately.

14.10.3 Heater light continuous yellow, temperature is rising.

14.10.4 Heater light yellow, cycling on/off heater controlling at pre-selected
temperature.

14.11 Incubator temperature control
The incubator’s temperature control system incorporates extremely
stable (+ 1°C) temperature reference and monitoring components.

Approximately 45 minutes after switching heater power on the heater
LED changes from continuous yellow (incubator temperature still rising)
to cycling on/off, indicating that the incubator block has reached the set
temperature. A further hour should be allowed for the petri dish
assembly to reach the same temperature as the surrounding block.
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Incubator temperature can be monitored approximately (+ 1°C) by the
use of an accessory kit comprising incubator bung with clearance hole
together with a 0-60°C spirit in glass thermometer (included with the
Paqualab 25 and Paqualab 50 systems). However, for precise
temperature measurement (e.g. when altering incubator temperature), a
mercury in glass, partial immersion thermometer graduated 0.1°C should
be used (e.g. ASTM 91C which is recognised as an International
Standard).

Note: the incorporation of a mercury in glass thermometer into the
incubator has been deliberately avoided because of the restrictions
applied to transportation of mercury by air.

The procedure for accurately monitoring and adjusting incubator
temperature is detailed in Appendix B.
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Appendix A: Specifications

1484D0500 Standard Incubator, 1484D0001 Universal Incubator and
420-450 Paqualab Filtration Unit

Features common to both Universal and Standard Incubators

Construction Aluminium housing. Wipe clean, white, epoxy polyester finish.
Splits into two parts for ease of maintenance. Incubation chamber
constructed from a hollow, cylindrical block of aluminium
surrounded by a 25mm thick thermal insulation layer.

Sample dishes Supplied with stack of 25 re-usable aluminium petri dishes, 55mm
diameter, 4mm height. Will also accommodate up to 10 plastic
petri dishes (Sterelin, Gelman or similar).

Heater power During the first hour after switch on approximately 13 watts.

requirements Thereafter, approximately 3 watts.

(20°C ambient)

Incubator Switchable to either of two set temperatures in the range 20-50°C.

temperature Normally set to 37.0°C and 44.0°C.

Ambient Ambient operating range: 5°C up to 41°C or 3°C below the

temperature incubator temperature (whichever is the lower).

Incubator Ambient constant: within £0.2°C of set temperature. Ambient

temperature varying accuracy between 10-35°C: within £ 0.5°C of set
temperature.

Temperature User accessible adjustment screws behind access plate.

adjustment

Temperature The incubator’s temperatures control system incorporates

monitoring extremely stable (+ 0.1°C) temperature reference and monitoring

components. When the heater LED changes from continuous
yellow (incubator still warming up) to cycling on/off, this indicates
that the incubator block has reached the set temperature. A
further hour should be allowed for the petri dish assembly to reach
the same temperature as the surrounding block.

Incubator temperature can be monitored approximately (+ 1°C) by
the use of an accessory kit comprising incubator bung with
clearance hole together with a 0-60°C spirit in glass thermometer,
(included with Paqualab 25 and Paqualab 50 systems). However,
for precise temperature measurement (e.g. when altering
incubator temperature), a mercury in glass, partial immersion
thermometer graduated to 0.1°C should be used (e.g. ASTM 91C
which is recognised as an International Standard).

Note: the incorporation of a mercury in glass thermometer into the
incubator has been deliberately avoided because of the
restrictions applied to transportation of mercury by air.

Safety features Low voltage: power light not illuminated. DC supply polarity
reversed: supply automatically disconnected. Short circuit or
current overload: thermal cutout with reset.
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420-010 Standard Incubator (incorporated in Paqualab 25L and 50 systems)

Dimensions

130 x 160 x 190 mm (length x width x height)

Weight

2kg

Electric power
requirements

Either of the following external DC supplies:

12V DC, 1 A maximum
24 V DC, 0.5 A maximum

Note: either positive or negative ground is acceptable.

The Standard incubator can also be powered from the 12/24 V DC
outlet of the Universal incubator.

Power leads and
connectors
supplied

External DC lead with crocodile connectors and vehicle cigar
lighter plug. A short umbilical lead is also provided in order to
power the Standard incubator from the Universal incubator 12/24
V DC output.

420-015 Universal Incubator (incorporated in Paqualab 25 and 50 systems)

Dimensions

220 x 160 x 190 mm (length x width x height)

Weight

6 kg (including 2.4 kg for rechargeable battery)

Electric power
requirements

Any of the following :

12V DC, 1 A maximum
24 V DC, 0.5 A maximum

Note: either positive or negative ground is acceptable.

100/120 V, 50/60 Hz, AC mains
200/240 V, 50/60 Hz, AC mains

Internal, rechargeable 12 V, 7 AH battery providing power back-
up, if used with interrupted mains supply. If the ambient
temperature is below 20°C then this capacity will be reduced). No
air/sea shipping restrictions.

Mains power
circuit

Incorporates a high efficiency, cool running, switch mode design
which permits operation at high ambient close to incubator
temperature. The battery is automatically recharged when the
incubator is connected to AC mains.

Power outlet

12/24 V outlet to supply Standard incubator, normally 12 V unless
using external 24 V supply.

Power leads and
connectors
supplied

Spring-coiled mains lead. External DC lead with crocodile
connectors and vehicle cigar lighter plug.
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420-450 Paqualab Filtration Unit
Dimensions Individual components pack into a compact cylindrical package
120 x 80 mm (height x diameter)
Weight 0.66 kg
Construction Main components made from anodised aluminium.
Sterilisation Sterilisable in the field using anaerobic combustion of methanol.
Comprises Sampling cup, complete with lanyard, support block incorporating

38mm sintered bronze disc to retain filter grid, filtration funnel with
50 ml and 100 ml graduated markings, sample receiving cup fitted
with vacuum connection and hand-operated suction pump.

31 440-005 Issue 1



ELE Paqualab System |:||_ I:'I
418-160, 418-150, 418-100 Ly ]L|]E||

International

el

Appendix B: Measurement and Control of Incubator Temperature

The temperature monitoring and reference components used in the incubator
temperature control circuit have long-term stability of + 0.1°C. Consequently,
once the incubator temperature has been set, it should only be necessary to
check the incubator temperature if either a fault is experienced or if the
incubator temperature is to be changed.

The incubator may be set to either of two pre-selected temperatures within the
range 20.0-50.0°C. The temperatures will normally be factory preset
accurately to 37.0°C and 44.0°C respectively but can, alternatively, be preset
to any two temperatures within the range 20.0-50.0°C.

Each Paqualab 25 and Paqualab 50 system is supplied with an incubator
bung with thermometer clearance hole together with a simple 0-60°C spirit
thermometer (accurate to + 1°C). This thermometer should only be used as an
approximate guide (e.qg. if a fault is suspected). Remove the lid of the
uppermost petri dish and insert the thermometer through the clearance hole in
the bung until the thermometer bulb comes into contact with the wet
absorbent pad on the uppermost petri dish. Secure thermometer in position by
pressing plasticine or modelling clay around the top of the bung. This check is
best performed using a stack of approximately 12 petri dishes with the pads
moistened with water (to simulate the humid incubation environment).
However, in order to carry out accurate temperature measurement, a
precision thermometer should be used, e.g. ASTM 91C (20-60°C with 0.1°C
graduations, accurate to £ 0.2°C. This is an internationally recognised
Standard thermometer. ELE can supply such a thermometer, but it would be
very expensive to freight owing to transport regulations governing mercury as
a hazardous chemical. We therefore recommend local purchase.

Select the most appropriate incubator temperature, switch the heater power
on and allow approximately 2 hours for the incubator temperature to stabilise.
Locate the inspection plate on the side of the incubator and remove the single
retaining screw. The temperature adjustment screws can then be seen. The
left hand adjustment screw corresponds to the 37°C switch position, and the
right hand adjustment screw corresponds to the 44°C switch position.

Adjust the appropriate screw either clockwise to increase temperature or anti-
clockwise to decrease. One turn will cause approximately 1°C change in the
incubator temperature. Allow approximately %2 hour for the temperature to
stabilise before re-checking.

Finally, monitor the temperature for 3 or 4 hours to ensure that it is stable.
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Appendix C: Paqualab Photometer Calibration Charts and Test
Procedures

Method

Reagents and
Equipment

Test Procedure

433-102 and 433-102/10 Ammonia
Test for Ammonia in natural drinking and waste water

Ammonia occurs as a breakdown product of nitrogenous
material in natural waters. It is also found in domestic
effluents and certain industrial waste waters. Ammonia is
harmful to fish and other forms of aquatic life, and the
ammonia level must be carefully controlled in water used for
fish farms and aquariums. Ammonia tests are routinely
applied for pollution control on effluents and waste waters,
and for the monitoring of drinking water supplies.

The Ammonia Test provides a simple method of measuring
ammonia (ammonical nitrogen) over the range 0-1.0 mg/l N.

The Ammonia test is based on an indophenol method.
Ammonia reacts with alkaline salicylate in the presence of
chlorine to form a green-blue indophenol complex. Catalysts
are incorporated to ensure complete and rapid colour
development. The reagents are provided in the form of two
tablets for maximum convenience. The test is simply carried
out by adding one of each tablet to a sample of the water.

The intensity of the colour produced in the test is
proportional to the ammonia concentration and is measured
using the Photometer.

Ammonia No. 1 Tablets
Ammonia No. 2 Tablets
Photometer

Round Test Tubes, 10 ml glass

1 Fill test tube with sample to the 10 ml mark.

2 Add one Ammonia No. 1 Tablet and one Ammonia No.
2 Tablet, crush and mix to dissolve.

Stand for ten minutes to allow colour development.

4 Select wavelength 640 nm on Photometer.

Take Photometer reading in usual manner (see
Photometer instructions).

6 Consult Ammonia Calibration Chart.
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Ammonia Ammonia Ammonia mg/I N 640 nm
Calibration —5— 8 7 6 5 1 3 2 1 0
Chart
80 - - - - - 0.00 0.00 0.01 0.01 0.02
70 0.02 0.03 0.03 0.04 0.04 0.05 0.05 0.06 0.06 0.07
60 0.07 0.08 0.09 0.09 0.10 0.11 0.11 0.12 0.13 0.13
50 0.14 0.15 0.16 0.16 0.17 0.18 0.19 0.20 0.20 0.21
40 0.22 0.23 0.24 0.25 0.26 0.27 0.28 0.29 0.30 0.31
30 0.32 0.33 0.34 0.36 0.37 0.38 0.39 0.41 0.42 0.44
20 0.45 0.47 0.48 0.50 0.51 0.53 0.55 0.57 0.59 0.61
10 0.63 0.66 0.68 0.71 0.74 0.77 0.80 0.83 0.87 0.91
0 0.96 1.00
Sea Water Ammonia Conditioning Reagent is required when testing
Samples sea water or brackish water samples to prevent precipitation
of salts. The reagent is supplied in a special “spoon pack” to
aid measuring out the powder.
Fill the test tube with sample to the 10 ml mark, and add one
level spoonful of conditioning reagent. Mix to dissolve
reagent then continue the test as described in the above
test procedures.
Notes 1 At low temperature the rate of colour development in

the test may be slower. If the sample temperature is
below 20°C allow 15 minutes for the colour to develop.

2 Ammonia concentrations can be expressed in a
number of different ways. The following factors may be
used for the conversion of readings:

To convert from N to NHs multiply by 1.3.
To convert from N to NH3 multiply by 1.2.
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Method

Reagents and
Equipment

Test
Procedure

433-115 and 433-115/10 Chlorine (DPD)
Test for Free, Combined and Total Chlorine in water

Chlorine and chlorine-release compounds are widely
used for the disinfection of drinking water and
swimming pools, for the control of micro-biological
growth in cooling water, and in many other water
treatment systems. Accurate measurement of the
chlorine residual is an essential aspect of the control
of these chlorination processes.

The chlorine level can be expressed in terms of the
free chlorine, combined chlorine or total chlorine
residuals. For the majority of applications
measurement of the free chlorine residual is the
most important. The DPD chlorine method provides
a simple means of measuring free, combined and
total chlorine residuals over the range 0-5 mg/I.

This Chlorine test uses the DPD method developed
by Dr AT Palin and now internationally recognised as
the standard method of testing for chlorine and other
disinfectant residuals. In the DPD method the
reagents are provided in tablet form for maximum
convenience and simplicity of use.

Free chlorine reacts with diethyl-p-phenylene
diamine (DPD) in buffered solution to produce pink
colour. The intensity of the colour is proportional to
the free chlorine concentration. Subsequent addition
of excess potassium iodide induces a further
reaction with any combined chlorine present. The
colour intensity is now proportional to the total
chlorine concentration; the increase in intensity
represents the combined chlorine concentration. In
this way it is possible to differentiate between free
and combined chlorine present in the sample. The
colour intensities are measured using the
Photometer.

DPD No. 1 Tablets

DPD No. 3 Tablets
Photometer

Round Test Tubes, 10 ml glass

1 Rinse test tube with sample leaving two or three
drops of sample in the tube.
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2 Add one DPD No. 1 Tablet, crush tablet and then
fill the test tube with sample to the 10 ml mark.
Mix to dissolve tablet.
Select wavelength 520 nm on Photometer.
4 Take Photometer reading immediately in usual
manner — see Photometer instructions. Consult
Chlorine (DPD) Calibration Chart.
Chlorine (DPD) Chlorine mg/I 520 nm
%T 9 8 7 6 5 4 3 2 1 0
90 0.01 0.02 0.04 0.05 0.06 0.07 0.08 0.10 0.11 0.12
80 0.14 0.15 0.16 0.18 0.19 0.21 0.21 0.22 0.24 0.25
70 0.26 0.27 0.29 0.30 0.32 0.33 0.35 0.36 0.38 0.40
60 0.42 0.44 0.46 0.48 0.50 0.51 0.53 0.55 0.57 0.59
50 0.61 0.63 0.65 0.68 0.70 0.72 0.74 0.76 0.78 0.80
40 0.82 0.85 0.87 0.89 0.91 0.93 0.96 0.98 1.00 1.03
30 1.06 1.09 1.13 1.17 1.20 1.24 1.28 1.31 1.35 1.38
20 1.42 1.46 1.51 1.56 1.64 1.70 1.77 1.84 1.92 2.00
10 2.08 2.16 2.24 2.32 2.40 2.50 2.60 2.72 2.84 3.00
0 3.20 3.40 3.70 4.00 4.50 5.00
5 The result represents the free chlorine residual
as milligrams per litre. Stop the test at this stage
if only free chlorine determination is required.
6 Ifitis desired to measure combined or total
chlorine residual continue the test on the same
test portion.
7 Add one DPD No. 3 Tablet, crush and mix to
dissolve.
8 Stand for two minutes to allow full colour
development.
9 Take Photometer reading. Consult Chlorine
(DPD) Calibration Chart.
10 The result represents the total chlorine residual

as milligrams per litre.
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Note

11 The combined chlorine residual is obtained by
subtracting the free chlorine residual result from
the total chlorine residual result.

i.e. Combined Chlorine = Total Chlorine — Free
Chlorine

A too high chlorine level (above 10 mg/l) can cause
bleaching of the pink colour formed in the DPD test
and give a false negative result. If a colourless test
solution is obtained when chlorine is known to be
present, check for the possibility of bleaching by
repeating the test on a sample diluted with chlorine-
free water.
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Method

Reagents and
Equipment

433-166 and 433-166/10 Nitrate (Nitratest)
Test for Nitrate in Natural Drinking and Waste Water

Nitrates are normally present in natural, drinking and waste

waters. Nitrates enter water supplies from the breakdown of
natural vegetation, the use of chemical fertilisers in modern

agriculture and from the oxidation of nitrogen compounds in
sewage effluents and industrial wastes.

Nitrate is an important control test for water supplies.
Drinking waters containing excessive amounts of nitrates
can cause methaemoglobinaemia in bottle-fed infants (blue
babies). The EEC has set a recommended maximum of 5.7
mg/I N (25 mg/l NO3) and an absolute maximum of 11.3 mg/I
N (50 mg/I NOs) for nitrate in drinking water.

The Nitratest method provides a simple test for nitrate
nitrogen over the range 0-1 mg/l N. The test can however be
extended to cover the range 0-20 mg/l by a simple dilution
technique.

In the Nitratest method nitrate is first reduced to nitrite, the
resulting nitrite is then determined by a diazonium reaction
to form a reddish dye.

The reduction stage is carried out using the unique zinc-
based Nitratest Powder, and Nitratest Tablet which aids
rapid flocculation after the one minute contact period. The
test is conducted in a special Nitratest Tube — a graduated
sample.

The nitrite resulting from the reduction stage is determined
by reaction with suplhanilic acid in the presence of N-(I-
naphthyl)-ethylene diamine to form a reddish dye. The
reagents are provided in a single Nitricol tablet which is
simply added to the test solution.

The intensity of the colour produced in the test is
proportional to the nitrate concentration and is measured
using the Photometer.

Nitratest Powder (Spoon Pack)
Nitratest Tablets

Nitricol Tablets

Nitratest Tube, 20 ml
Photometer

Round Test Tubes, 10 ml
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Test 1
Procedure

o N O O

9

Fill the Nitratest Tube with sample to the 20 ml mark.

Add one level spoonful of Nitratest Powder and one
Nitratest Tablet. Do not crush the tablet. Replace
screw cap and shake tube well for one minute.

Allow tube to stand for about one minute then gently
invert three or four times to aid flocculation. Allow tube
to stand for two minutes or longer to ensure complete
settlement.

Remove screw cap and wipe around the top of the
tube with a clean tissue. Carefully decant the clear
solution into a round test tube, filling to the 10 ml mark.

Add one Nitricol tablet, crush and mix to dissolve.
Stand for 10 minutes to allow full colour development
Select wavelength 570 nm on Photometer.

Take Photometer reading in usual manner (see
Photometer instructions).

Consult Nitratest Calibration Chart.

Nitratest Nitratest Nitrate mg/I N 570 nm

Calibration —z
Chart

9 8 7 6 5 4 3 2 1 0

920
80

70

60

50

40

30

20

10

.000 .003 .006 .009 .012 .015
.018 .021 .024 .028 .032 .036 .040 .043 .047 .051

.055 .059 .063 .068 .072 .076 .080 .085 .089 .094
0.10 0.10 0.11 0.11 0.12 012 0.13 0.13 0.14  0.14
0.15 0.15 0.16  0.17 0.17 0.18  0.18 0.19 020 0.20
0.21 0.22 022 023 0.24 024 025 0.26 027 028
0.30 0.31 032 033 0.34 035 037 0.38 040 042
0.43 0.45 047  0.50 0.53 055 0.58 0.60 065 0.70

0.75 0.80 0.85 0.90 0.95 1.00

To convert mg/lI N to mg/l NOz multiply results by 4.4
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Nitrite
Correction

Concentrations of nitrate greater than 1.0 mg/l may be
determined by diluting the original sample with deionised
water. The test can be conveniently carried out over a range
0-20 mg/l N as follows:

Take a clean Nitratest Tube. Add 1 ml of sample using
a pipette or graduated dropper. Fill the Nitratest Tube
to the 20 ml mark with deionised water. Continue the
test procedure as given in steps 2 to 9 above. Multiply
the chart reading obtained by 20 to obtain the nitrate
concentration in the original sample.

The Nitratest method will also respond to any nitrite present
in the sample. In most natural and drinking waters the
amount of nitrite will be small in comparison to the nitrite
concentration. If it is desired to correct for nitrite, determine
nitrite concentration (as mg/l N) in the prescribed manner
and deduct from the nitrate concentration (as mg/l N)
obtained from the Nitratest procedure.
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Method

Reagents and
Equipment

Test
Procedure

433-168 and 433-168/10 Nitrite (Nitricol)
Test for Nitrite in Natural Drinking and Waste Water

Nitrites are found in natural waters as an intermediate
product in the nitrogen cycle. Nitrite is harmful to fish and
other forms of aquatic life and the nitrite level must be
carefully controlled in water used for fish farms and
aquariums. The nitrite test is also applied for pollution
control in waste waters, and for the monitoring of drinking
water.

The Nitricol test provides a simple method of measuring
Nitrite Nitrogen levels over the range 0 to 0.5 mg/l N. Higher
levels can be determined by diluting the sample.

Nitrites in acid solution react with sulphanilic acid. The
resulting diazo compound couples with N-(I-naphthyl)-
ethylene diamine to form a reddish dye. The Nitrocol
method features a single tablet reagent containing both of
these reagents in an acidic formulation. The test is simply
carried out by adding a tablet to a sample of the water under
test.

The intensity of the colour produced in the test is
proportional to the nitrite concentration and is measured
using the Photometer.

Nitricol Tablets
Photometer
Round Test Tubes, 10 ml glass

1 Fill round test tube with sample to the 10 ml mark.

2 Add one Nitricol Tablet, crush and mix to dissolve.

3 Stand for 10 minutes to allow full colour development.
4 Select wavelength 520 nm on Photometer.
5

Take Photometer reading in usual manner (see
Photometer instructions).

6 Consult Nitricol Calibration Chart.
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Nitricol Nitricol Nitricol mg/I N 520 nm
Calibration — 7 8 7 6 5 2 3 2 1 0
Chart
90 000 001 003 004 006 .007 009 011 012 014
80 016 018 019 021 .023 025 .027 028 .030 .032
70 034 036 .038 .040 .042 044 046 .048 051 .053
60 055 057 .060 .062 .064 067 .069 .072 074 .077
50 079 082 .084 .087 .090 .093 .096 .099 .102  .105
40 108 411 114 418 121 124 128 132 135 .139
30 143 147 151 455 160 164 169 173 178  .183
20 189 194 200 205 212 218 224 231 238 .24
10 254 262 271 280 290 301 312 325 338  .353
0 369 387 408 431 460 500 - - - -

To convert from mg/I N to mg/I NO2 multiply result by 3.3.
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Method

Reagents and
Procedure

Test Procedure

433-180 and 433-180/10 pH (Phenol Red)
Test for pH Value of Water and Aqueous Solutions

pH measurement is one of the tests most frequently carried
out on water and aqueous solutions. The phenol red
indicator method provides a simple colorimetric means of
pH determination for neutral and slightly alkaline waters
over the range 6.8-8.4 units.

The Phenol Red test uses a tablet reagent containing the
precise amount of phenol red indicator required for the test.
Phenol red reacts in water at different pH values over the
range 6.8-8.4 to produce a distinctive range of colours from
yellow to red. The colour of the test solution is indicative of
the pH value and is measured using the Photometer.

Phenol red tablets contain a declorinating agent so that the
test can be carried out in water containing normal levels of
chlorine or other disinfectant residuals.

Phenol Red Clear Tablets
Photometer
Round Test Tubes, 10 ml glass

Fill test tube with sample to the 10 ml mark.
Add one Phenol Red Tablet, crush and mix to dissolve.

Select wavelength 520 nm on Photometer.

A W N -

Take Photometer reading in usual manner (see
Photometer instructions).

5  Consult Phenol Red Calibration Chart (Transmittance-
display photometer only).

43 440-005 Issue 1



ELE Paqualab System ]_I|:| ]_I-_I ]_I|:|
418-160, 418-150, 418-100
dly by dy
International
Phenol Red Phenol Red pH Units 520 nm
Calibration —55—5 8 7 6 5 7 3 2 1 0
Chart
60 6.80 6.80 6.85 6.85 6.90 6.90 6.95 6.95 6.95 7.00
50 7.00 7.05 7.05 7.10 7.10 7.15 7.15 7.20 7.20 7.20
40 7.25 7.25 7.30 7.30 7.35 7.35 7.40 7.40 7.45 7.45
30 7.50 7.50 7.50 7.55 7.55 7.60 7.60 7.65 7.65 7.70
20 7.70 7.70 7.75 7.75 7.80 7.80 7.85 7.85 7.90 7.90
10 7.95 8.00 8.05 8.10 8.15 8.20 8.25 8.30 8.40
Notes The colour range of the phenol red test is yellow,

through orange, to red. The formation of an intense
purple coloration shows that the indicator has been
affected by high chlorine or other disinfectant
residuals. In such cases the result should be
disregarded.

Phenol red does not show any further colour change at
pH values below 6.8 or above 8.4. Note therefore that
when such values are recorded this could indicate that
the sample has a much lower or much higher pH
value.

lonic strength, temperature and other water factors
may have an effect on pH readings.
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Appendix D: Water Quality Daily Report Sheet

14 Report Sheet

15.1 A blank Report Sheet is included. This can be detached from this manual
and copied as required for note-taking in the field.
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Water quality
daily report sheet

Date

Water Authority

District

Sampler/Analyst

Sample number

1 Location

2 Source

3 Time

4 Physical
description

5 Odour/taste

6 Turbidity (NTU)

7 Free chlorine
residual (mg/l)

8 Combined
chlorine (mg/l)

9 Conductivity

(uS/cm)
10  Temperature (°C)
11 pH

12 Faecal coliforms
(E.coli/100 ml)

13 Total coliforms
(E.coli/100 ml)

14 Unsatisfactory results (+)

15 Recommended Action
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DIRECTIVE ON WASTE ELECTRICAL & ELECTRONIC EQUIPMENT
(WEEE)

Electrical equipment marked with this symbol may not be disposed of in European
public disposal systems after 12 August of 2005. In conformity with European local
and national regulations (EU Directive 2002/96/EC), European electrical equipment
users must now return old or end-of life equipment to the Producer for disposal at
no charge to the user.

Note: For return for recycling, please contact the equipment producer or supplier
for instructions on how to return end-of-life equipment for proper disposal.

Important document. Retain with product records.

GERMAN

Elektrogeréate, die mit diesem Symbol gekennzeichnet sind, diirfen in Europa nach dem

12. August 2005 nicht mehr Uber die dffentliche Abfallentsorgung entsorgt werden. In
Ubereinstimmung mit lokalen und nationalen europaischen Bestimmungen (EU-Richtlinie
2002/96/EC), miissen Benutzer von Elektrogeraten in Europa ab diesem Zeitpunkt alte bzw.
zu verschrottende Gerate zur Entsorgung kostenfrei an den Hersteller zurtickgeben.
Hinweis: Bitte wenden Sie sich an den Hersteller bzw. an den Handler, von dem Sie das
Gerdét bezogen haben, um Informationen zur Riickgabe des Altgeréts zur ordnungsgemaéaien
Entsorgung zu erhalten.

Wichtige Informationen. Bitte zusammen mit den Produktinformationen aufbewahren.

FRENCH

A partir du 12 ao(t 2005, il est interdit de mettre au rebut le matériel électrique marqué de ce
symbole par les voies habituelles de déchetterie publique. Conformément a la réglementation
européeenne (directive UE 2002/96/EC), les utilisateurs de matériel électrique en Europe
doivent désormais retourner le matériel usé ou perimé au fabricant pour élimination, sans
frais pour I'utilisateur.

Remarque : Veuillez vous adresser au fabricant ou au fournisseur du matériel pour les
instructions de retour du matériel usé ou périmé aux fins d'élimination conforme.

Ce document est important. Conservez-le dans le dossier du produit.

ITALIAN

Le apparecchiature elettriche con apposto questo simbolo non possono essere smaltite
nelle discariche pubbliche europee successivamente al 12 agosto 2005. In conformita alle
normative europee locali e nazionali (Direttiva UE 2002/96/EC), gli utilizzatori europei di
apparecchiature elettriche devono restituire al produttore le apparecchiature vecchie o a fine
vita per lo smaltimento senza alcun costo a carico dell'utilizzatore.

Nota: Per conoscere le modalita di restituzione delle apparecchiature a fine vita da riciclare,
contattare il produttore o il fornitore dell'apparecchiatura per un corretto smaltimento.
Documento importante. Conservare con la documentazione del prodotto.

DANISH

Elektriske apparater, der er meerket med dette symbol, ma ikke bortskaffes i europesiske
offentlige affaldssystemer efter den 12. august 2005. | henhold til europzeiske lokale og
nationale regler (EU-direktiv 2002/96/EF) skal europzeiske brugere af elektriske apparater
nu returnere gamle eller udtjente apparater til producenten med henblik pa bortskaffelse
uden omkostninger for brugeren.

Bemezerk: | forbindelse med returnering til genbrug skal du kontakte producenten eller
leverandoren af apparatet for at fa instruktioner om, hvordan udtjente apparater bortskaffes
korrekt.

Vigtigt dokument. Opbevares sammen med produktdokumenterne.




SWEDISH

Elektronikutrustning som &r mérkt med denna symbol kanske inte kan lamnas in pa europeiska
offentliga sopstationer efter 2005-08-12. Enligt europeiska lokala och nationella féreskrifter
(EU-direktiv 2002/96/EC) maste anvandare av elektronikutrusining i Europa nu aterlamna
gammal eller utrangerad utrustning till tillverkaren for kassering utan kostnad fér anvandaren.
Obs! Om du ska aterlamna utrustning for atervinning ska du kontakia tillverkaren av
utrustningen eller aterforséljaren for att fa anvisningar om hur du aterldmnar kasserad
utrustning for att den ska bortskaffas pa rétt sétt.

Viktigt dokument. Spara tillsammans med dina produktbeskrivningar.

SPANISH

A partir del 12 de agosto de 2005, los equipos eléctricos que lleven este simbolo no deberan
ser desechados en los puntos limpios europeos. De conformidad con las normativas europeas
locales y nacionales (Directiva de la UE 2002/96/EC), a partir de esa fecha, los usuarios
europeos de equipos eléctricos deberan devolver los equipos usados u obsoletos al fabricante
de los mismos para su reciclado, sin coste alguno para el usuario.

Nota: Sirvase ponerse en contacto con el fabricante o proveedor de los equipos para solicitar
instrucciones sobre como devolver los equipos obsoletos para su correcto reciclado.
Documento importante. Guardar junto con los registros de los equipos.

DUTCH

Elektrische apparatuur die is voorzien van dit symbool mag na 12 augustus 2005 niet meer
worden afgevoerd naar Europese openbare afvalsystemen. Conform Europese lokale en
nationale wetgegeving (EU-richtlijn 2002/96/EC) dienen gebruikers van elektrische apparaten
voortaan hun oude of afgedankte apparatuur kosteloos voor recycling of vernietiging naar de
producent terug te brengen.

Nota: Als u apparatuur voor recycling terugbrengt, moet u contact opnemen met de producent
of leverancier voor instructies voor het terugbrengen van de afgedankte apparatuur voor een
Juiste verwerking.

Belangrijk document. Bewaar het bij de productpapieren.

POLISH

Sprzet elektryczny oznaczony takim symbolem nie moze byc likwidowany w europejskich
systemach utylizacji po dniu 12 sierpnia 2005. Zgodnie z europejskimi, lokalnymi i panstwowymi
przepisami prawa (Dyrektywa Unii Europejskiej 2002/96/EC), uzytkownicy sprzetu elektrycznego
w Europie muszg obecnie przekazywac Producentowi stary sprzet lub sprzet po okresie
uzytkowania do bezptatne] utylizacjl.

Uwaga: Aby przekazac sprzet do recyklingu, nalezy zwrocic sie do producenta lub dostawcy
sprzetu w celu uzyskania instrukcyi dotyczacych procedur przekazywania do utylizac)i sprzetu
po okresie uzytkowania.

Wazny dokument. Zachowaé z dokumentacjg produktu.

PORTUGESE

Qualquer equipamento eléctrico que ostente este simbolo ndo podera ser eliminado através
dos sistemas publicos europeus de tratamento de residuos sdlidos a partir de 12 de Agosto
de 2005. De acordo com as normas locais e europeias (Directiva Europeia 2002/96/EC), os
utilizadores europeus de equipamentos eléctricos deverdo agora devolver os seus
equipamentos velhos ou em fim de vida ao produtor para o respectivo tratamento sem
quaisquer custos para o utilizador.

Nota: No que toca a devolugao para reciclagem, por favor, contacte o produtor ou fornecedor
do equipamento para instrucoes de devolucao de equipamento em fim de vida para a sua
correcta eliminagao.

Documento importante. Mantenha junto dos registos do produto.
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