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Benefits of community based monitoring

A key element for sustainable water management is efficient monitoring,
although this is particularly difficult and expensive in remote areas with
limited options and monitoring points. Community based monitoring, which
links water and social sciences, helps to address the issue of limited capacity
in collecting and sharing data on water resources. It is an approach in which
professional scientists, communities, and volunteers collaborate in the
research design, data collection and interpretation process. Besides
providing a cost-effective method for collecting datasets over a range of
spatio-temporal scales, it allows community volunteers to contribute local
information and insight that can be easily overlooked by external
researchers, and for participants to learn through their engagement in data
acquisition.

Community based monitoring can also be conducted with local
schoolteachers and students. This has the advantage of contributing to
teaching science and water management to local students through practical
applications. It also ensures quality of data collection and motivation for
participation in the monitoring programs.

e Build capacity and resources to collect, communicate, and comprehend
information on the status of community water resources.

e Experienced network of volunteers in community decision making.

e Trained first responders to water stressed situations.

e Follow-up data analysis and communication.

e Data quality control.




Community based monitoring kit

Pelican case containing kit Measuring tape

Smartphone

KoBo Toolbox



Water quality testing kit

Aquagenx (BT EC+TC MPN Kit

Stand up bag

Glucose reagent

Compartment bag
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Well survey

A well survey is conducted to record the dimensions and characteristics of
wells, the depth to the water table and the salinity of groundwater. The
equipment required is a measuring tape and the salinity meter. It is
advisable to also have a general observation of the well inspecting the
condition of the well casing, the presence or absence of a well cover, and
potential contamination sources in the vicinity.

1. Well diameter

2. Casing height
Measure the height from the ground to the top of the well.
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3. Groundwater level

Measure the height from the water level to the top of the well.

4. Total well depth

Measure the height from the bottom of the well to the top of the well
casing.




5. Groundwater salinity
Switch the device on and drop the probe down the well until it is fully
submerged. Read the electrical conductivity (EC) either in uS/cm or mS/cm.

Rainwater tank/cistern survey

This survey is conducted to record the dimensions and characteristics of
rainwater tanks and cisterns and to assess the volume of available water in
relation to current usage and demand. The equipment required is a
measuring tape.

Estimating height to water level in raintanks

e For plastic/poly tanks, tap the

~= sides a few times at different
heights.

e A higher pitch thud with
resonance would indicate that

b _ the tank is empty at that level.

| e A lower pitch thud with no

‘j—,_’l resonance would indicate that
§_ s % the tank at that level is full.
LR @ | e Mark the level where the low
% g L - pitch sound turns to a high

pitch sound.

e Measure the height up to that
level.



Surveying cisterns and rectangular rainwater tanks

e Measure the cistern's length, width and total depth.
e Measure the depth to water level.

OAD| J91eM
01 yidag
|e1o]|




Water quality sampling and bacteriological analysis

Water-borne diseases can be caused by a multitude of pathogens, with the
majority having a fecal origin. Testing for every potential pathogen in
drinking water is not a practical approach. Therefore, it is preferred to
measure fecal indicators instead. It is commonly accepted that Escherichia
coli (E. coli) is currently the most reliable indicator of fecal contamination in
drinking water.

A bacteriological analysis of water sources (wells, rainwater tanks, and
cisterns) is conducted to determine their safety for human consumption. The
method described below tests the Most Probable Number of E.coli and Total
Coliforms in water.

e Wear hand gloves (if available).
e Label stand up bag with site details and sampling date and time.
e Tear open water stand up bag (avoid touching the inside of the bag).

e |f sampling from a well or cistern, use a sampling container to collect a

sample.
e |f sampling from a rain tank, collect sample from the tap (after letting
the water run for a 2-3 seconds).



e Transfer the water sample to a stand up bag and fill up to the marked
level.




e Pour sample carefully into the compartment bags by filling each

individual compartment up to the marked line.

e Store inside incubator at 25-30 °C for 40-48 hours.
e Read and record the Most Probable Number (MPN/100 mL) of E.coli
according to the Table below.

Example of low risk tap water sample (left) and intermediate risk drain water sample (right).



s | WO o
MPN/100mL Confidence MPN and Upper 85%
Compartment Number Level/100mL
Row 1 P 3 4 5 Confidence Level
Number: 10mL | 30mL | 56mL | 3mL TmL
1 0.0 287 Low Risk/Safe
2 1.0 5.14
3 - 1.0 4.74
4 1.1 5.16
5 12 5,64
6 1.5 7.81
! 20 552 Intermediate Risk/
2 -1 g Probably Safe
9 2.1 6.64
10 — 2.4 7.81
11 - 2.4 §.12
12 26 8.51
13 BT 3D 8.38
14 I 3.7 9.70
15 | — 3.1 11.36
16 3.2 11.82
17 —— | 3.4 12.53
18 A i — 3.9 10.43
19 N 4.0 10.94
= — - L Intermediate Risk/
21 Jl— 5.2 14.73 Possibly Safe
22 ] 5.4 12.93
23 1 1 5.6 17.14
24 — I 5.8 16.87
25 — 8.4 21.19
26 0 9.1 37.04
27 96 37.68
28 — 13.6 83.06 High Risk/Possibly
29 17.1 56.35 Unsafe
30 [ — |
3 E—
32
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Appendix 1 - Working with KoBo Toolbox app

e |nstall and run KoBo Toolbox app on Android device

G A 0@y o= owese e Click on the three dots on the upper

i kobaotoolbox Q \

right menu.

E Kosocaec e Click on General Settings.
e Set server URL:

[3+]
https://kc.kobotoolbox.org

e Set your username: mcaptuvalu
e Set your password: mcaptuvalu2022
e Click on "Get Blank Form" to download

a new form or an updated version of

KoBoToolbox: La collecte de données pour les paramétres humanitaires, de
développement et de recherche

existing form.

1w OO A D -

E KoBoCollect

KoBoCollect v1.14.0a
Part of KoBaToolbox

KoBoCollect About

KoBoCollect| General Settings

Fill Blank Form Admin Settings

Fill Blank Form

Send Finalized Form

Edit Saved Form

E Server Settings E e

KoBoCollect v1.14.0a

Type Part of KoBoToolbox

KoBo Toclbox

o Fill Blank Form
KoBoloolbox settings

URL Edit Saved Form
httpss/ e kobotoolbox.org

Username Send Finalized Form
el h____

o View Sent Form
Password

PrcaptLalu202 2
\ Get Blank Form




e Tick the box next to the new or updated form (MCA Tuvalu).
e Click on "Get Selected".
e When surveying an asset, click on "Fill Blank Form" and then click on the

form name.

i1 68 & T -

w0 AOQ T -
E Get Blank Form = Q .
KoBoCollect :
D MCA Tuv
koA KoBoCollect v1.14.0a

aFvGNYYxpVswb7ApkjSsM5 Part of KoBoToolbox

[ Fill Elank Form

o Edit Saved Form

1912 OGO A T -

E Fill Blank Form = Q

e Finished scanning. All forms loaded
MCA Tuv

ersion: vWri Bz o8 Ewdb Ay
Added on Thu, Sep 05, 2

Cleas &ll Reliesh Get Selected

e When reaching the end of the form, mark it as MCA Tuvalu B v

finalized and save it. A name is automatically
generated based on the owner and the type of
asset, e.g. "Kaupule cistern_communal".

e |f however a sample was collected for You are atthe end of MCA Tuvalu.
bacteriological analysis, the test result will

Mark form as finalized

have to be added to the form after 40-48 _
Save Form and Exit

hours. In this case do not mark the form as

finalized. Once the test result is obtained, click
on "Edit Saved Form" to add the test result iz

KoBoCollect v1.14.0a

Part of KoBoToolbox

and then finalize the form.

Fill Blank Form

e To submit a finalized form, internet

Edit Saved Form (1)

connection is required. Click on "Send

Send Finalized Form (1)

Finalized Form" and choose the form(s) you

View Sent Form

would like to submit.




Appendix 2 - Calibration of TPS WP-84

Temperature calibration

e Place the Temperature sensor into a beaker of room temperature water,
alongside an accurate thermometer. Stir the sensor and the
thermometer gently to ensure an even temperature throughout the
beaker.

e Select Temp Calibration: Menu - Cal - Temp

e When the reading has stabilized, press the Up / Down keys to adjust the
temperature.

e Press F1 to calibrate.

Conductivity calibration

e Rinse the Conductivity sensor in distilled water. Shake off as much water
as possible. Blot the outside of the sensor dry. Do not blot the sensor
plates. Ensure temperature has been calibrated.

e Zero Calibration: Leave the sensor dry and in the air. Select Conductivity
Calibration.

e Menu - Cal - Cond

e When the reading has stabilized, press F1 to calibrate.

e Standard Calibration: Place the sensor into a sample of fresh
conductivity standard (2.76 mS/cm) so that it is immersed at least above
the vent hole.

e Select Conductivity Calibration: Menu - Cal - Cond

e When the reading has stabilized, press F1 to calibrate.



