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Thank you for choosing The Driller’s Toolbox

The Driller’s Toolbox is a digital toolbox for groundwater development. It assists in common tasks such as geophysics
resistivity measurements, drill log data capture and reporting, and pumping tests. The app contains simple user
interfaces to make it easy to capture high-quality data, and after submission the user receives a PDF report plus the
raw data in Excel, for further analysis. The app can handle both Sl and Imperial units, is available in English, French,
and Portuguese, and is only available for Android devices.

The Driller’s Toolbox was created by Practica Foundation to address the information gap that exists in many low-
and medium income countries, where valuable data related to developing groundwater is lost, not accessible, or of
poor quality. We hope this app will adopted by the water sector, and will contribute to a higher standard of
information collection and sharing. Our work has been supported by Groundwater Relief and Médecins sans
Frontieres (MSF).

The software has been carefully designed and programmed, and has been thoroughly tested. However, there are
always the possibility of bugs or unexpected behavior, amongst others due to the large number of different Android
devices that are used. If you have found a bug, have ideas for expanding the app with more functionality, or ideas
for the clarification of the user interface, we’d love to hear from you. We would like to learn from your experiences,
and would be grateful for any stories about how you use the software that you might want to share.

The best way to reach us is by sending us an email to: support@practica.org

Our office address is:
PRACTICA Foundation, Geulweg 16, 3356 LB Papendrecht, The Netherlands

Phone: +31 (0) 786 150 125

Website: practica.org

Warranty

PRACTICA DOES NOT WARRANT OR GUARANTEE THE ACCURACY, RELIABILITY OR
COMPLETENESS OF THE APPLICATION CONTENT OR REPRESENT THAT THE
APPLICATION OR THE APPLICATION CONTENT IS ERROR-FREE OR CAPABLE OF
OPERATING ON AN UNINTERRUPTED BASIS.

THE APPLICATION IS PROVIDED “AS IS" AND "AS AVAILABLE" AND WITHOUT WARRANTY
OF ANY KIND. TO THE FULLEST EXTENT ALLOWABLE UNDER APPLICABLE LAW, ALL
WARRANTIES, WHETHER EXPRESS OR IMPLIED, ARE HEREBY DISCLAIMED, INCLUDING,
BUT NOT LIMITED TO, ANY IMPLIED WARRANTY OF MERCHANTABILITY, FITNESS FOR A
PARTICULAR PURPOSE, TITLE AND NON-INFRINGEMENT.

IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY
CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT
OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE SOFTWARE OR
THE USE OR OTHER DEALINGS IN THE SOFTWARE.

PRACTICA Foundation reserves the right to change the information in this document at any time without
notice and make no warranties or representations as to its accuracy or completeness.

PRACTICA Foundation takes no responsibility or liability for errors or omissions in the document, or from the
results obtained from the use of the information in this document.

© Copyright 2020 PRACTICA Foundation. All rights reserved.
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1. Description of the Driller’s toolbox

1.1 Intended use

The Driller’s Toolbox is an app that is intended to be used by professionals in the groundwater development sector,
such as drillers, supervisors, geophysicists, and hydrologists. The goal of the app is to capture data on resistivity
measurements, drilling logs, and pumping tests.

1.2 Overview

The Driller’s Toolbox consists of an Android smartphone application, and a backend that stores data and creates
reports. Data captured by the smartphone is uploaded to the backend. There, a PDF report, Excel report or both
are generated and stored. Users receive an email with the link to download reports.

1.3 Privacy and data ownership

Data entered by a user remains under the ownership of the user. The user grants Practica Foundation a license to
use, transmit, store and display the data, so we can create reports. Practica Foundation is a supporter of open data,
which is why we would like to make as much data as possible under an open data license. If data is made available
under an open license depends on the agreement made between Practica and the user.

1.4 History

The Driller’s Toolbox has been under development since 2015. It started out as an app to capture resistivity data
for Vertical Electrical Soundings. At that time, it was known as the ‘Bedrock’ app. In 2018, a drill log module was
added. In 2019, with the financial support of Médecins sans Frontiéres (MSF) and knowledge support of
Groundwater Relief, we were able to add a pumping test module, which was completed in May 2020.



2. Installing the app

Minimum requirements

This app needs a minimum Android version of 4.2. The app should work on any Android device, such as Samsung,
LTC, Huawei, Motorola, etc. The app has been mainly tested on Samsung devices, so if you have a choice, this is
preferred.

Other minimum requirements are:

e GPS
e Bluetooth

Installing the app
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3. Getting started

Create a login

NOTE: to login to the app, you need to be connected to the internet. For the normal operation of the app, an
internet connection is not needed.

Creating a login

[ 8= 3 R 2= 213
1. Openthe app - '
. S PRACTICA
2. Onthe login screen, click ‘New Create new account Confirm your account
Login
accou nt’ 9 Confirm your account with the verification code you
Please og n withyour email and passwrd, o create have received by amal of equest a new veriication
) 4 g Enter the following information to create code by clicking "Resend code
3 FI” in yOUr ema” address and [ a new account. Please enter the code below to confirm your account
. mail address
your password, and click Email address Email address

‘Create new account’

: ‘ [ Password ‘ | Verification code I
4. A verification code will be sent [Repeat password \

H New account Confirm account ~ Forgot password
to you by email.
Resend code
Create new account

5. Onthe login screen, click
‘Confirm account’

6. Enter your email address and
the verification code.

7. You can now login to the app.

If you forget your password

1. If you have forgotten your PRACTICA
. Forgot your password?
password' go to the |Og|n page LOgin A verification code for setting a new password was sent
i ! 4 Please log in with your email and password, or create to your email address m***@g***.com
and click ForgOt password anew sccount "Yé“ donthave one yet ‘ Fill in the verification code and a new password below.
i mail addres Verification code

2. A confirmation code will be
sent to your email address. |

3. Copy the confirmation code in [ Repeat new password ]
the right field, and enter a new . E— E—
- , lew account onfirm accou orgot passwor
password. Click ‘Set new

password’.

4.  You can now login with your
new password.

Enter the license code
Enter the license code

1. If you have successfully logged
in, you are presented with the
license code screen.

2. Type in the license key that
you have obtained from
Practica. Click on ‘Continue’.
You can now use the app.



3. If you don’t have a license key
yet, please contact us at
support@practica.org to
obtain one.

4. You can use the app with full
functionality for 2 months by
clicking ‘Free Trial’.

The Home screen
The home screen

1. After you enter the license
code, you arrive at the home
screen.

2. The home screen contains
three icons: Profile, Projects,
Data.

3. The menu at the top contains
Log out and About.

4. At the bottom of the screen,
the active project is shown.

Creating a profile
Creating a profile

1. The profile contains
information about the person
collecting the data. It is used to
determine ownership of the
data, and where to send
reports to. Only a single profile
exists in the app, and you only
need to create this once.

2. Click on the ‘Profile” icon to
edit the profile, and fill in the
fields. Make sure that the
email address you provide is
correct.

3. Click save to save the profile.

The Drilling Toolbox

a O

Profile Projects Data

No active project Active project: Test -

8 =.192% 016:52

< Profile

This is the profile of the company or organisation
responsible for capturing the data

p

Company / Organisation add

nisatic

Address line 1

Address line 2

State / province / region

City / Village

Postal code

Country %

Contact information

Please enter license number

Don't have a license yet? Contact Practica Foundation at
info@practica.org. O click on the button below to start
a free trial of 60 days.

FREE TRIAL (4 DAYS LEFT)
1 2 3 &
= 5 6 <«
8 9 =
0

. About
- 9 e

Profile Projects Data

About drilling toolbox

The Drilling Toolbox is a product of

Practica Foundation and Groundwater
Relief.

App version: 2.0

2 =.4192% 0 16:52

< Profile

State / province / region

City / Village

Postal code

Country M

Contact information

First name of contact person

Last name of contact person

Phone number

Email (reports will be send here

* Required fields




Creating a project
Creating a new project

1. Alldatais organized into
projects. To create a new
project, or change the active
project, click on the ‘Projects’
icon.

< Projects

Active project

make an archived project active.

CREATE NEW PROJECT |

2. The active project is shown, as
well as the archived projects.
There is always only a single
project active.

Archived projects

My first project

Laisamis 1

3. To create a new project, click
‘Create new project’. Fill in the
project name, an optional
reference, and the country,
and click ‘Save’

4. The new project automatically
becomes the active project. If
you now go back to the home
screen, the active project is
shown at the bottom.

< Projects

Active project

Amboseli 1

CREATE NEW PROJECT

Archived projects

My first project

Laisamis 1

Changing the active project

1. If you already have an active
project, and click ‘create new
project’, you are asked if you
want to archive the currently
active project, and create a

new one. Archive active project and

start new?

You still have an active project. Archive
the active project and start new project?

2. If you want to make an
archived project active, click
on the project and select
‘Make this project active’

CANCEL  ARCHIVE AND START NEW

3. The active project can be
edited by clicking it, and
selecting ‘Edit this project’

®8 8 =.193% 016:53

You have no active project. Create a new project or

®8 2 =01 95% 016:55

®8 8 =.193%01653 @ © B 2 =.195%016:54

< Edit project SAVE

< Edit project SAVE

Project Identification Project Identification

Project name Amboseli 1

Additional reference

Additional reference

Country v Kenya v

The Drilling Toolbox

- 0B

Profile Projects Data

Active project: Amboseli 1 -

Amboseli 1

B Archive this project

My first project

©Q  Make this project active [# Edit this project

T Delete this project T Delete this project



Creating a data item

Creating a data item

ore 2 *.1100% B 16:58

1. Adrill log, pumping test, or
VES / HEP measurement are all
called ‘Data items’. To create a O 9 g

ab

new one, click on the ‘data’

The Drilling Toolbox 5 < Data SETTINGS

List of data entries

. for project: Amboseli 1
icon on the home screen. Profile FIoEcts pae orrarer Amheset Create new data entry
@ Log N Reference of data entry
2. Alist of all dataitems is D ves v
displayed. An icon indicates © 5 Data type
the type of the data item. Cibinks
@ Pump test ¥ O Pump test
3. C”Ck on lCreate new data OVerticalEIemricaISounding(VES)
entryl to create a new |tem. (O Horizontal Electrical Profiling (HEP)

CANCEL  CREATE

4. Fillin a reference, and select
the type of the item, and click

‘ 7
Create’.

2 *.4100% M17:01 2 .4100% M17:07

SETTINGS SETTINGS

List of data entries List of data entries
for project: Amboseli 1 for project: Amboseli 1

Create new data entry

o @ Log ¥ @ Log N

My new pumping tes!
y Leaba d @ Ves v @ Ves v

Data type

O orilllog @ Hep v @ Hep v

(@® Pump test @ Pump test hd @ Pump test 14

O Vertical Electrical Sounding (VES) e My new pumping test v @ My new pumping test -~

O Horizontal Electrical Profiling (HEP) % .
I35 Submit and create report
CANCEL  CREATE

5. After saving, the new data
item is displayed in the list.

Tl Delete this data entry

6. By clicking on the arrow on the
right, a menu is displayed.
Here, the data item can be
submitted to the server (so a
report is created), and the data
item can be deleted.



Global settings

1.

On the data screen, globl
settings can be accessed by
clicking ‘Settings’ at the top
right.

The units for length and flow
can be specified here, as well
as specific settings for
modules.

For the drill log, the entry style
for the layer thickness can be
specified (either by end of
layer, or layer thickness)

For the pumping test, the
timing of measurement
prompts can be changed.

These settings are applied to
all the data items.

Ghke

& Data

CREATE NEW DATA ENTRY

List of data entries
for project: Amboseli 1

® :
© v
@ Hep v
@ Pumptest v
@ My new pumping test v

< Global settings

All modules

Units of length
® cm, meter
QO inch, foot

Units of flow
® 1/ min

O gallon / min

Drill Log
Entry style of layer thickness

(® End depth of layer
O Thickness of layer

Pumping test

Measurement timing

Interval Starting from (minutes)

Every 30 seconds  From start



4.  The Drill Log module

The purpose of the drill log module is to capture data during the drilling process. It captures information on geology,
well lining and backfill, as well as other data such as static water table, date, operator and location, drilling
technique, etc. The end result is a PDF drill log that presents all the information in a coherent way.

Creating a drill log item

28 =.498% 0 16:57

1. Onthe home screen, click on
the ‘Data’ icon

< Data

2. Click ‘Create new data entry’ List of data entries
for project: Amboseli 1
Create new data entry Create new data entry
3. Give the drill log a name, and eference of dataenty @ eshanani gate i
i Meshanani
select ‘Drill log’ as the date l Snanen gete
type_ Data type Data type
O orilllog @ orilllog
4. Click ‘Create’. The drill log is s A
now shown in the ||St Of data O Vertical Electrical Sounding (VES) O Vertical Electrical Sounding (VES)
entries O Horizontal Electrical Profiling (HEP) O Horizontal Electrical Profiling (HEP)

CANCEL  CREATE CANCEL  CREATE

Filling in the drill log settings

E > 8 B =.198% 0 16:58

< LOCATION

1. Inthe data entry list, click on

the drill log item. A ST

OFF

2.  When the drill log is opened ' Lon

for the first time, the settings
j
screen is shown.

or

ENTER GEOLOCATION MANUALLY

3. Capture the geolocation of the S
borehole by cIicking ‘Get M‘es‘.‘h‘;nani gate
Geolocation’. If GPS is off, you 2 Sroored
will be prompted to turn it on.

RECENT LOCATION REQUESTS

Please enable GPS to find location.

Click OK to go to location settings.

LOCATION SERVICES

CANCEL OK

Mark G Emergency Location Service

G Google Location Sharing

Additional Information
G Google location history

4. ltis also possible to enter
coordinates manually, by
clicking ‘Enter geolocation
manually’. Be sure to enter the
coordinates in WGS84 format
(usual GPS format, for example
lat,lon = 12.434383,
20.3428356) .

5. After you click ‘Get
geolocation’, the device tries
to get a GPS fix. The colour of
the icon indicates the
precision. Wait until the icon is
green, and the button says
‘Location found’.

6. Provide the name of the
person who fills in the drill log.



2 =.098% 0 16:58 2868

You can also edit the drill log

. < LOCATION X i x :
reference here if needed, and Setinos SR
. . . ON «
add additional information. General General
Foeotng it @ i [ Jreres
7. Click ‘Save’ to save the i Az
settings.
RECENT LOCATION REQUESTS of oF
LOCATION SERVICES Meshanani gate Meshanani gate
G Emergency Location Service Mark Mark
G Google Location Sharing
Additional Information Additional Information
G Google location history
The drill log edit screen oo e
< Drill Log SETTINGS ~ SUMMARY
1. Inthe data item list, click on the drill log. When the settings have been filled in, a b HHIS G
screen is shown where the drill log can be edited. .
1
2. The drill log has three columns: Geology, Lining, and Backfill. After the screen first 2|

opens, the Geology column is active. Other columns can be activated by clicking on
the header word, so ‘Lining’ and ‘Back’ (short for Backfill).

3. Atthe bottom, buttons are present that are used to edit layers. From left to right: 5|
Add a new layer, Edit an existing layer, Divide a layer, Delete a layer, and Enter the -
water table. When the lining column is active, the last button is used to enter the
pump depth. 7]

4. The settings and summary (see below) information can be accessed by buttons at
the top.

P X=X X-X-

Adding a new layer

1.

In the drill log screen, make
sure the geology column is
active

The first question is the end
depth of the layer. The end
of the previous layer is
indicated above. There are
two ways to enter this: as
the end depth of the layer, or
as a thickness of the layer.
Which version is shown
depends on the global
settings, which can be
changed in the data item list
page.

X Geology - new layer

This is the top layer
End depth of this layer

X Geology - edit layer

Previous layer ends at 2.0 m.

End depth of this layer

3

X Geology - new layer

This is the top layer
Layer thickness

] ‘

Primary geological type
@ Unconsolidated sediments
O Consolidated sediments

O Weathered

QO Volcanic

(O Metamorphic

Detailed geological type
QO Topsoil

O Made ground

QO clay

O ssilt

® sand

O Gravel

O sample missing

Primary geological type
@ Unconsolidated sediments
O Consolidated sediments

O Weathered

QO Volcanic

(O Metamorphic

Detailed geological type
QO Topsoil

O Made ground

@® clay

O ssilt

QO sand

O Gravel

(O sample missing

Primary geological type
@ Unconsolidated sediments
O Cconsolidated sediments

O Weathered

O volcanic

O Metamorphic

Detailed geological type
QO Topsoil

O Made ground

O clay

Ossilt

@ sand

O Gravel

O sample missing



B=.143%81529
SETTINGS SUMMARY

3. Secondly, the primary and
detailed geological type are

X Geology - new layer & Drill Log

X Geology - new layer

the same way.

Editing a layer

Brown.

CLAY, slightly sandy.
Dark grey.

100600080

1. Toeditalayer, firstselectitby | = il
i ) . & DrillLog SETTINGS ~ SUMMARY X Geology - edit layer
touching it. A blue border is GEOLOGY LINING _ BACK
shown when the |ayer is wld Previous layer ends at 2.0 m.
selected. End depth of this layer
| SAND, medium, clayey. 3 ‘
Brown.
2. Click on the ‘Edit’ button ) i
Primary geological type
(second from the Ieft)‘ (® Unconsolidated sediments
O consolidated sediments
3. In the edit screen, make the Socaey 2 i

changes you want to make,
and click ‘Save’.

106060080

O Volcanic
O Metamorphic

Detailed geological type
O Topsoil

O Made ground

® clay

Osilt

QO sand

O Gravel

O sample missing

— GEOLOGY LINING BACK
chosen. For each primary Detailed geological type O verysity om
H O Topsoil [ slightly sandy
type that is se.Iected, the S e i |
relevant detailed types are O clay 0 very sandy b | | a0 i e
ispl . Ossitt (] slightly gravelly :
d P ayed @® sand [ Gravelly —
QO Gravel [ Very gravelly )
4. When the detailed type is O sample missing Colour
silt, sand or gravel, the Particle size ; —
. . epe ease describe colour g
particle size can be specified. O coarse £
O Coarse to Medium Drill time for layer
O Medium r ]
5. Inaddition, the layer color O Medium o Fine (hours) N
and drill time can be O Fine Other relevant information
QO Coarse - Medium - Fine —
entered, as well as other .
relevant infOrmatiOn, ::‘1:tdi::;(;’):;::::\ab:'glzcﬁ:d) Please provide additional information he
[ No additional ]
e Save S poveii 1000080
6. Click ‘Save’ to save the layer.
H 43% 81529
The Iayer WI” be ShOWhIOI"I. < Drill Log SETTINGS ~ SUMMARY
the drill log, together with its GEOLOGY LINING BACK
description.
7. More layers can be added in | a0, medium cloyey.



Divide a layer in two

1.

To divide a layer, first select it.

Click on the ‘Divide’ icon (3"
from the left).

Specify the depth at which you
want to split the layer, and
click ‘Save’.

The layer is now divided in two
layers, which have the same
properties.

Delete a layer

1. Todelete a layer, first select it.

2. Click the ‘Delete’ icon (4t from
the left).

3. Confirm the deletion by
clicking ‘OK’.

4. The layer is now deleted

Add the water table

1. To add the water table, click
on the ‘Water table’ icon (on
the right).

2. Fill in the water table and click
‘Save’.

3. The water table is indicated by

a thin blue line, and a small
blue triangle.

The lining column

1.

To make the lining column
active, click on the header
title.

Gk B =.145% B15:39

& Drill Log SETTINGS ~ SUMMARY
GEOLOGY LINING BACK
om
1 i ; | SAND, medium, clayey.
Brown.

CLAY, slightly sandy.
Dark grey.

1 45% B8 15:40
< Drill Log SETTINGS ~ SUMMARY

LINING BACK

| SAND, medium, clayey.
Brown.

CLAY, slightly sandy.
Dark grey.

CLAY, slightly sandy.
Dark grey.

100000

X Water table depth

Water table depth:

8 = .145% 81540

< Drill Log SETTINGS  SUMMARY
GEOLOGY LINING BACK

om

| SAND, medium, clayey.
Brown.

X Split section

CLAY, slightly sandy.
The layer extends from 2.0 to 3.0 m. Dark grey.
CLAY, slightly sandy.
Dark grey.

Split section at depth:

106060080

B =.145% 81540

< Drill Log SETTINGS ~ SUMMARY
GEOLOGY LINING BACK

| SAND, medium, clayey.
Brown,

Do you want to remove this Dk et s

section?

CANCEL 0K

06000

B = .145% 81541
& Drill Log SETTINGS ~ SUMMARY
GEOLOGY LINING  BACK

om

| SAND, medium, clayey.
Brown.

CLAY, slightly sandy.
Dark grey.

©000



2. Theicons are the same, with
one difference: the last icon
adds a pump depth.

3. Toadd a new lining section,
click on the ‘Add’ icon (first
from the left)

4. Enter the depth of the section
(or the section thickness if you
have specified that in the
settings.

5. Select the lining type, material,
and outer diameter.

6. If the lining type is ‘screen’,
you can also specify the slot
size.

7. The image on the right shows
the result after adding three
sections, of which the middle
is a screen.

8. Click on ‘Save’ to save the
section.

Editing, dividing, deleting lining
sections

1. For editing, dividing and
deleting lining sections, use
the same icons as described
above at the geology layer.

Adding a pump depth

1. Toaddapump, click on the
‘Add pump’ icon (last on the
right).

2. Specify the depth of the pump
and click ‘Save’.

3. The pumpisindicated as a
black rectangle.

B =.148%B16:19

)
& Drill Log
GEO LINING BACK

SETTINGS SUMMARY

X Lining - new section

This is the top section

End depth of this section

meter

Lining section type
O Plain lining

QO screen

Lining material
Ovrpve

O Steel

O other

Lining section outer diameter

(mm)

Other relevant information

Relevant details on size, material

< Drill Log SETTINGS ~ SUMMARY

GEO LINING BACK

Plain lining, PVC. Diam:
120 mm.

Screen, PVC. Diam: 120
mm. Slot size: 2 mm.

Plain lining, PVC. Diam:
120 mm. Sump.

L]
00000

& Drill Log
GEO LINING BACK

SETTINGS SUMMARY

41 00000

Plain lining, PVC. Diam:
120 mm.

X Pump depth

Depth of the bottom of the pump:

Screen, PVC. Diam: 120
mm. Slot size: 2 mm.

Plain lining, PVC. Diam:
120 mm. Sump.

X Lining - new section

This is the top section

End depth of this section

meters

Lining section type
QO Plain lining

(@®) screen

Lining material
® pPvc

O Steel

QO other

Lining section outer diameter

(mm)

Screen slot size

(mm)

Adlm alaiimind T fmnn md T

B 7.1 50% B816:33
SETTINGS SUMMARY

< Drill Log
GEO LINING BACK

Plain lining, PVC. Diam:
0 mm.

Screen, PVC. Diam: 120
mm. Slot size: 2 mm.

Plain lining, PVC. Diam:
120 mm. Sump.

]
000006




The backfill column

1.

To make the backfill column
active, click on the header
title.

The icons are the same.

To add a new backfill section,
click on the ‘Add’ icon (first
from the left)

Enter the depth of the section
(or the section thickness if you
have specified that in the
settings.

Specify the backfill layer
function (such as top seal,
sanitary seal, etc.), and the
backfill material.

Specify any other relevant
information, and click ‘Save’.

The image on the right shows
the result after three backfill
sections have been added.

Adding summary information

1. Toadd summary
information to the drill
log, click on ‘Summary’ at
the top of the screen.

2. You can fill in information
such as the start and end
date, drilling contractor,
details on drilling and
lining, well development,
and other items.

3. Click ‘Save’ to save the
summary information.

Getting the report

1. To submit data and get

your report, go to the data

page, and click on the

B =..151% B16:37

SETTINGS SUMMARY

< DrillLog
GEO  LINING BACKFILL

X Summary

General

Start date of d”””‘,g, SELECT
End date of drilling SELECT

Drilling contractor

Drilling company name

Name of person responsible during drill

Drilling and Lining

Drilling method

Drilling rig type / brand

Drill bit diameter (mm)

X Backfill - new layer

This is the top layer
End depth of this layer

meters

52% B16:43

< Drill Log SETTINGS ~ SUMMARY

GEO  LINING ~ BACKFILL

Backfill layer function
O Top seal

O Sanitary seal

O Formation stabilization

O Filter pack

Backfill material
O Bentonite

O cement grout

QO sand

Q Gravel

QO orill cuttings

O clay

O other

Other relevant infarmation

X Summary

Total drilling depth (meters)

Did you find bedrock?
OvYes ®No

Was drilling successful?

OvYes ONo

Well Development

Well development method

Top seal, Cement grout.

Sanitary seal, Bentonite.

Formation stabilization,
Drill cuttings.

Filter pack, Gravel

X Summary

Well development method v

Pump test

Yield (liters / minute)

Depth of static water table

(meters below ground level)

Depth of the bottom of the pump
(if i lled)

Pump test
Yield (liters / minute)

Depth of static water table

5.0

Depth of the bottom of the pump
(if installed)

(meters below ground level)

Other information




B 4..0100% 17:01 B = .57%B17:11

small arrow on the right of
the item you want to

SETTINGS

SETTINGS

submit
List of data entries List of data entries
2 CIle on ,Su bmIt a nd for project: Amboseli 1 for project: Amboseli 1
create report’ D v @ tog 5
@ Ves v I3 Submitand create report

Submit this data entry to the server
and create report?

3. In the dialog, confirm by © « | T Delete this dataentry
clicking ‘OK’. <t
6 Pump test v @ Ves ks

CANCEL OK

4. The data will be sent to @ My new pumping test v @ e %
the server, and your © Pumptest v
report will be created, and :
. @ My first pumping test v
sent to the email you have
specified.
The Drill Log report
Project name: Luriki Start date: 2018-11-09 Location: Juba, Central state
H Additional ref: ba Ei 3 2018-11-1 try: ith
1. The report YOU receive by dditional ref Ju nd date 018 6 Country South Sudan
- . . Company: Practica Drill bit diam (mm): 170 Latitude: —
email is a PDF fl|e, which has Contact person: Robert Vuik Total drill depth (m): 14.1 Longitude:  —
H H H Drilli thod: M | rotary jettil Total well depth : 141 Altitud ;464
all the information entered in riing metho anualrotary jetting | Total well depth (m) ude (m)
Drilling successful?  Yes Well devel.: Bailing + Surging/ Plunger + Yield (Vm): 75
the app (Iat|tude and o] with engine pump + .
. . . @
longitude grayed out in image) H
= £l
i) 2|3
3 /5| §
[=] Lithology S|= a Lining Annular backfill
0
TOPSOIL, clayey. Brown. Loam. 05 100 mm PVC Plain Top seal. Other.
lining.Length: 10.2m. Concrete.
1
TOPSOIL, slightly sandy. Fine 05
material.
2
CLAY, slightly sandy. Coarse 05 ! Formation stabilization.
sand. Drill cuttings.
3
SAND, slightly clayey. Soft 1
and collapsing.
4
5+
6
CLAY, no additional 1
components. Hard.
7
Sanitary seal. Other.
Clay seal.
3
CLAY, no additional 1
components. Hard.
4 ool
SAND, slightly clayey. Soft. O( Filter pack. Gravel. 3-5
[] 887 mm
10 pump o0
SAND, no additional 95m 1 b 20|
components. 100 mm PVC Screen.Length: [~ o
3.0m. Slot size: 0.5 mm. 00
114 0 O ¢
00
o °
(o]
127 oo
SAND, no additional 00|
. Fine. oo
components. Fine. A
13 o
SAND, slightly clayey.
100 mm PVC Plain gg
lining.Length: 0.9m. °
144 L sump. 12 7]
GRANITE. White and yellow. 2
Rock could not be drilled.
15-
Logged by: Robert Vuik

Digital tools for drillers is a product by: Practica Foundation and Groundwater Relief 870516ba-878e9296



5. The VES module

The purpose of the VES module is to capture resistivity information of the ground during Vertical Electrical
Soundings. It supports both Wenner and Schlumberger arrays, as well as a range of ways to input data. It can both
be used with commercial equipment such as a Terrameter, or with the Practica Volterra 3 device, or with even with
locally made equipment. The end result is a PDF report with all the data, graphs, and a range of models. In addition,
the raw data is sent as an Excel file, for further analysis.

Creating a new VES survey

1. Select the dataicon on the
home screen. Click on ‘Create
new data entry’ and select VES
(Vertical Electrical Sounding).
Give the data entry a name.
After you click ‘Create’, the
new entry will appear in the
list.

2. When you first open the item
by clicking on it, the settings
screen will be shown. Here,
you can capture a geolocation
by clicking on ‘Get
geolocation’. Manual entry is
also possible.

3. Further down the page, select
the electrode array type
(Wenner or Schlumberger),
and the input method. Click
‘Save’ to save the settings.

4. Different input methods are
available: through the Practica
Volterra 3 device, through
direct entry of resistance or
resistivity, and through direct
entry of voltage and current.

Manual data entry

In addition to the Volterra 3 device,
There are different ways to enter
data, depending on the settings.
The different ways are shown on
the right, from left to right.

1. Entry of resistance in Ohm.
Based on the array spacing,
the app calculates the
apparent resistivity. For
Wenner arrays, this is pgpp =
k - R, where k is the
geometrical factor. For
Wenner k = 2ma.

2. Entry of apparent resistivity in
Ohm-meter

CREATE NEW DATA ENTRY

List of data entries
for project: Laisamis 1

@ Pumping test 3 o4

@ Drill log 1 v

=N ]

2 =..1100% 0 12:49

CREATE NEW DATA ENTRY

List of data entries
for project: Laisamis 1

Create new data entry

data entry @ Pumping test 3 v
My VES

@ Drill log 1 v
Data type

@ myves v

O orilllog

O Pump test
@ Vertical Electrical Sounding (VES)
O Horizontal Electrical Profiling (HEP)

CANCEL  CREATE

X Settings X Settings
General General
Lat Lat: 53.22007716 Mark
’ Lon: ' Lon: 5.93940393
Acc Acc:18m
or or
i VES settings
My VES My VES Array type
s d b : (® wenner
Mark Mark o
Additional Information Additional Information Input method
(@® Practica Volterra device
O Resistance (Ohm)
N N O Apparent resistivity (Ohm-meter)
VES settings VES settings
(O mV/ mA - zero current method
Array type Array type O mV/ mA - reverse current method
() Wenner (® Wenner
BT B%B1 2= 23%B1115
PEIE] entry SAVE Data entry SAVE
Point 2 Point 2
Array Array
a AB/2 MN/2 a AB/2 MN/2
| 1.0m || 1.5m || 0.5m | | 1.0m || 1.5m || 0.5m |

Measurement - resistance

Resistance

100 Ohm

Apparent resistivity: 628.3
Ohm - meter

PP Y

Apparent resistivity

100
Ohm-meter

Apparent resistivity: 100.0
Ohm - meter



3. Entry of voltage/current
through the zero-current
method. Here, the first
measurement is done with
zero current, and the second
measurement with current. In
this way, the self-potential is
corrected for. (for use with
locally-made equipment)

4. Entry through the reverse
current method. Here, four
measurements are done,
where the current is reversed
after each measurement. In
this way, the self potential is
corrected for. (for use with
locally-made equipment,
which also reverses the
measurement direction of the
voltage)

Doing a measurement with the
Practica Volterra 3 device

1. Alist of electrode spacings is
shown. Position the electrodes
correctly and select the right
item.

2. Turn on the Volterra device.

3. Ascreen is shown with the
electrode spacings of the
measurement. Click on ‘Go to
Volterra device’. This will open
the Volterra app on the phone,
and transition to it.

4. Inthe Volterra app, do the
measurement as described in
the Volterra manual

5. Note that the Volterra app is
now aware of the electrode
spacings, and will calculate the
resistivity.

6. When the measurement is
done, click on ‘Accept result’.
Click on ‘ok’ to confirm. This
returns to the Drillers’ Toolbox
app, and shows the result.

ok 8 =.423%811:15

(clr]

< Dataentry SAVE < Dataentry SAVE
Point 2 Point 2
Array Array
a AB/2 MN/2 a AB/2 MN/2
| 1.0m | | 1.5m | | 0.5m | | 1.0m | | 1.5m | | 0.5m |

Measurement - current/volt

Current - off Voltage off

| 0 mA (fixed) ‘ | 100 mV |
Current - on Voltage on

| 50 mA ‘ I 200 mv I

Apparent resistivity: 12.6
Ohm - meter

(=N | 2 =0/ 100% @ 13:39
< Resistivity - VES SETTINGS
DATA CHART
a AB/2  MN/2

1 0.5 0.75 0.25

2 1.0 1.5 0.5
3 1.5 225 0.75
4 20 3.0 1.0
5 3.0 4.5 1.5
6 4.0 6.0 20
7 5.0 7.5 25
8 7.5 11.25 375
9 10.0 15.0 5.0
10 15.0 225 7.5
11 20.0 30.0 10.0

12 25.0 37.5 12.5
oga 23 =..4100% B 12:58
e

Q Warning pulses
Q Doing measurement 10

& Resistivity

Power level:100%

° Done

Array: AB/2 =0.75m,MN/2 =0.25m

Result:

rho = 438.43 ohm-meter

ACCEPT RESULT

(ca=N |

Measurement - current/volt
Current (mA) Voltage (mV)

1 ’ 50 mA ‘ ’ 200 mV ‘ >
2 [ 51 mA ‘ [ 203 mV } €
3 ’ 51 mA ‘ \ 206 mV ‘ >
4 [ 52 mA ‘ [ 201 mV ‘ L
avg  51.0mA 202.5mV

Apparent resistivity: 24.9
Ohm - meter

8 =..1100% M 13:42
<  Dataentry SAVE
Point 1
Array
a AB/2 MN/2

| 0.5m || 0.75m || 0.25m |

Measurement - Volterra

Resistance

Apparent resistivity:

Accept result and return?

CANCEL 0K

2= .M23%011:7

(1=} | 23 =.0100% W12:54

e

connected to device

< Resistivity

Array: AB/2 =0.75m, MN/2 = 0.25 m

Result:

23 =.1100% B12:58

Data entry SAVE
Point 1
Array
a AB/2 MN/2

| 0.5m H 0.75m || 0.25m |

Measurement - Volterra

Resistance

139.55725
Ohm

GO TO VOLTERRA DEVICE

Apparent resistivity: 438.4
Ohm - meter




7. When you go back to the list,
you see a green checkmark for
the measurements that have
been done.

8. Select the ‘Chart’ tab to see a
chart of the results.

Getting the data report

When all the measurements are
finished, you will want to submit
the data and receive the data
report. To do this, click on the small
arrow next to the data entry. Next,
click ‘Submit and create report’.
Confirm by clicking ‘Ok’.

Next, check your email for the
report to be delivered. This might
take a few minutes.

The data report

The data report is a PDF file that
contains the meta-data such as
name and location, a map of the
location, the raw data, a chart of
the data, and various models (3,4,5
layer models and Occam'’s inverse
model), that can be used to
support interpretation.

In addition, the email contains a
link to the raw data in Excel format.

Resistivity - VES

23 =.4100% 013:07
SETTINGS

‘B - B3 4040581107
€ Resistivity MODEL

CHART Tk

DATA

a AB/2
1 0.5 0.75
2 1.0 1.5
3 1.5 2.25
4 20 3.0
5 3.0 4.5
6 4.0 6.0
7 5.0 7.5
8 7.5 11.25
9 10.0 15.0
10 15.0 225
1 20.0 30.0

12 25.0 37.5

23 =4 100% B 13:06

CREATE NEW DATA ENTRY

List of data entries
for project: Laisamis 1

@ Pumping test 3
@ oritiog 1
@ My VES

Bi  Submit and create report

[ Delete this data entry

Site: silsoe 12018

MN/2

025 @

0.5

0.75 =

1.0

0

20
25
375
50 - A 1 e 01
75 s . . |
100 : : : i

125

Submit this data entry to the server
and create report?

My VES

CANCEL OK

VES inverse with 3,4,5 layers - silsoe 12018

VES inverse resut (3 layers) VES inverse result (4 layers)

almp Mo fohmm)  a(m Ao (otmas) N

os “ 0 Ll ;;m Layens s

' w " " Msew | aom

15 ) 2 122 | | Mesews . 3008 %

2 w 1w : | soy w

3 »  ® 11 ™ yoer e

N s % 122 L " "
o e §



Occam VES inverse - silsoe 1 2018

VES inverse result (Occam)

B2

1 10 100
8 (meter)



6. The HEP module

The purpose of the HEP module is to capture resistivity information of the ground during Horizontal Electrical
Profiling. During such a profiling, an array with a fixed electrode distance is translated horizontally over the ground.
In this way, the apparent resistivity at a single depth of investigation is measured at different points across the
profile. For example, this can be used to find optimal drilling locations, or to find fracture systems in weathered

bedrock.

It supports the same arrays and input methods as the VES module. The end result is a PDF report with all the data,
graphs, and a range of models. In addition, the raw data is sent as an Excel file, for further analysis.

Because the location of each point is important, geolocation is captured for each individual point.

Setting up a HEP measurement

1. Inthe data list, click on ‘Create
new data entry’.

2. Select ‘HEP’ and provide a
name. Click ‘Create’ to create
the HEP item.

3. Click on the HEP item to open
it. If the item is opened for the
first time, the settings menu is
shown.

4. Capture the location of the
first point by clicking ‘Get
Geolocation’. This works the
same as in the VES module.

5. You can edit the name of the
HEP item, and can provide a
name of the person who
enters the data.

6. Select the array type and input
method, and specify the
electrode spacing.

oR
&«

CREATE NEW DATA ENTRY

List of data entries
for project: Amboseli 1

8 =4 27%B11:56

Data SETTINGS

Create new data entry

@ Log o Refer data entry
My first HEP
@ Ves ¥
Data type
0 Pump test v

/]

X

O orilllog

O Pump test
O Vertical Electrical Sounding (VES)

(®) Horizontal Electrical Profiling (HEP)

CANCEL  CREATE

Settings

X Settings

General Mark

Location of first point

¢

Lat: §3.22009271
Lon: 5.93935314
Acc:19m

Additional Information

or PPPTIY .
Resistivity settings
Array type
yancy @ Wenner

My first HEP o

Mark Electrode spacing (fixed)
eI
10

Additional Information
Input method

Resistivity settings

Array type

O Practica Volterra device
(® Resistance (Ohm)
O Apparent resistivity (Ohm-meter)

(O mV / mA - zero current method

8 =.427%811:57

SETTINGS

CREATE NEW DATA ENTRY

List of data entries
for project: Amboseli 1

® .
D ves .
© oo :
@ wyfirstHep v



onr 8 =.427% 81158
€ Resistivity - HEP SETTINGS

8 =.128% 81214

®n 8 =.427% 81212
< Resistivity - HEP SETTINGS

Doing a HEP measurement

<  Dataentry SAVE

1. When you first go to the HEP e CHART Map o DATA CHART maP
screen, there are three points Label o
with labels 1, 2, and 3. To open Comment Dearatice —

a point, click on it. label resistivity o label resistivity
1 1 @ AB/2 Mnyz d 1 753.98
. : i ¥
2. Capture the geolocation of the 00m  $H0m  Sm
. e s 2 2 v 2 p2 691.15 v
point, and the resistivity value. PSR TR
The input method depends on 3 3 4 ’ Lt 53.22007751 3 v
Lon: 593946362
what you have selected in the Acc
settings
Measurement - resistance
3. Save the point by clicking Resistance

Apparent resistivity: 754.0

Adding additional points

1. TO add additlonal OIntS fi” in R B =.427% 81212 eR B =.M27% 81212 eR e=.M27%@121
P ’ € Resistivity - HEP SETTINGS € Resistivity - HEP SETTINGS & Resistivity - HEP SETTINGS

a label and click ‘Create new
point’. The new point is added

to the end of the st Mo . L

DATA CHART MAP DATA CHART MAP DATA CHART MAP

. . label resistivity label resistivity label resistivity
2. To delete a point, click on the
sma” arrow on the rlght, and 1 p1 753.98 v 1 p1 753.98 v 1] p1 753.98 v
confirm the deletion by 2 p2 691.15 v 2 p2 691.15 v 2 p2 691.15 v
H H "’ ’
clicking ‘OK 3 ps . 3 3 . 3 p3 565.49 v
3. Theimage on the right shows v N Lo 50265 N
the result after adding a 5 pS §34.07 v
number of points. 6  p6 596.9 A
T Delete this point

B 2 =.427% 81210
< Resistivity - HEP

Chart and Map 8 =.427% 81210

Resistivity - HEP

DATA CHART

1. To show the data on a chart, B E
click the Chart tab. '

2. Tosee the data on a map, click @

on the Map tab s s

Resistivity

20




Getting the data report

1.

When all the measurements
are finished, you will want to
submit the data and receive
the data report. To do this,
click on the small arrow next
to the data entry. Next, click
‘Submit and create report’.
Confirm by clicking ‘Ok’.

Next, check your email for the
report to be delivered. This
might take a few minutes.

The report

1.

The report contains the meta-
data of the HEP measurement,
two maps, a graph of the data,
and the raw data.

In addition, an Excel file is sent
with the raw data, for further
analysis.

oR 31%812:34

< Data SETTINGS

CREATE NEW DATA ENTRY

List of data entries
for project: Amboseli 1

@ Log v
@ Ves ¥
e Pump test v
@ wmyfistHep ~
I3 Submit and create report

T Delete this data entry

Site: My first HEP

Submit this data entry to the server
and create report?

My first HEP

CANCEL

OK

Projoctrame - Ambosell 1 Oate 20200508
VESreforence - My frst HEP Latitude 5322008271
VES mathod WENNER Longitude 593035314
Camentryby - Mark Locaton 8251, Friesiand
Company Mark Country Nedertand
‘Agemenal info
¢ SCATII-TAT-4390-8406-46c0b8822543
Borkurt
Viest- - Uithuze
recheling " Frisian Islands =
Leeuwarg Groningen
a7 Sneek
L] e Assen
.
(az1]
Hoogeveen
N Warizoreal Bectrical Profie data, (Wenner. a « 10.0)
10.000
i
§
g; 1000 w 2 5 3 3 n.s g
E
g
H
= w0
H
3
3
<
10
1
3 3 4 B 3 7
Point number
37l e Fo ot mies Deweiegmrt 1.8 G300 y Frpco Fonsrision, et by Growedwa o and UESF. M. OuurSyeemiag. Geoe e
Point Label a (m) Rnho (€2 m) Latitude Longitude Comment
1 p1 100 754.0 £3.220078 59394636 neer a tree
2 p2 10.0 691.2 £3.22008 5.939606
3 p3 100 565.5 5322016 5.9397507
4 p4 100 502.7 53.220158 5.939749
5 ps 100 534.1 53.220154 5.9399548
6 pé 100 596.9 53.220158 5.9400635
7 p7 100 £91.2 53.220272 5.9401526




7. The Pumping test module

The purpose of the pumping test module is to capture data for a pumping test. This manual does not explain in
detail how to conduct a pumping test — a separate manual is available for that.

Creating a pumping test item

1.

In the data list, click on ‘Create
new data entry’.

Select ‘Pump test’ and provide
a name. Click ‘Create’ to create
the Pumping test item.

Click on the Pumping test item
to open it. Three buttons are
shown: setup, measurements,
and view/edit data.

Setting up the pumping test

1.

Open the pumping test item by
clicking on it. Select ‘Set up’ to
set up the pumping test.

The setup page consists of six
tabs: general, pump test,
borehole, level, discharge and
quality.

General tab — information on
the reference of the well and
pumping test, name of testing
company and supervisor

Pumptest tab — the length of
static water level
measurments, the type of
pumping test and step length,
the type of pump used, and
the pump intake.

Borehole tab — location of the
borehole, description and
height of datum, and well
dimensions.

Level tab — the method used to
measure the water level, and
the static water level.

Discharge tab — the method
used to measure the
discharge.

ERAL  PUMPTEST

CREATE NEW DATA ENTRY

List of data entries
for project: Amboseli 1

@ Log v
@ Ves ¥

@ wmyfirstHer v

)

€ My first pumping test.

—_— S
et up

E Measurements

E’: View / edit data

o 2 =.434% 81250
<  Setup

BOREHOLE LEVEL  DISCHAR(Q

Lat: §3.2200347
Lon: 5.9393544
Acc:20
LOCATION FOUND

Description of measurement
reference point (datum)

Datum description

Height of datum above ground level (m

Dimensions

Well depth (meter below datum)

Well diameter at ground level (cm)

Top of screen (meter below datum)

MPTEST

Create new data entry

Reference of data entry

My first pumping test.

Data type

O orilllog

@ Pump test

O Vertical Electrical Sounding (VES)
O Horizontal Electrical Profiling (HEP)

CANCEL  CREATE

2 2.4 34% 81249
&  Setup

GENERAL PUMPTEST BOREHOLE LEVEL DISQ

Well reference

Test reference

Testing company

Name supervisor

Other information

) 2 3.1 34% 81251
<  Setup

BOREHOLE LEVEL DISCHARGE  QUALI

Water level measurements
O Electric dip tape
O Pressure sensor

O Other

Static water level (meter below datum)

8 =.134% 81248

SETTINGS

CREATE NEW DATA ENTRY

List of data entries
for project: Amboseli 1

@ Log v
@ Ves b
@ wmyfirstHeP v

@ My first pumping test. v

R B =.034% 81249

<  Setup

GENERAL PUMPTEST BOREHOLE LEVEL  DIS

Static water level measurements

10

Type of pumping test
(®) Step test

Planned duration of a step (minutes)

30

O Constant rate test
Pump information
PLEASE SELECT PUMP
Pump intake

Pump intake depth during test (meter b

e 2 .1 34% 81251
<  Setup

EST BOREHOLE LEVEL DISCHARGE ~ QUALITY
Discharge measurements

O Bucket test

O Flow gauge

O Manual entry



8. Quality tab —the water quality
parameters the user wants to
capture.

Pump information

1. Inthe pumptest tab, you can
select a pump that was used
for the test. To avoid having to
type in the same pump
information for each pump
test, you can create a pump
spec.

2. Do this by clicking on the three
dots at the top, and select
‘Manage Pump Specs’. This
opens a list of pumps.

3. Click ‘Create new pump’ to
create a new one, or click on
an existing pump to open it for
editing.

4. Once you have created a
pump, click on the ‘Please
select pump’ button, and
select the pump you want.

onr 8 % 34% 81251
& Setup

EST BOREHOLE LEVEL DISCHARGE QUALITY

Select parameters to measure

Electrical conductivity
Turbidity

Temperature

0O 0O 0 Do

pH

my Lo
<  Setup

2 =.41100% #1515 my oy

Manage pump specs

<  Pump specs <  Create pump

GENERAL PUMPTEST BOREHOLE LEVEL DISC

Grundfos  PL10 Pumping details

Static water level measurements Rated Rated Pump Pump Sompany
flow head power diameter Grundfos
Duration of static level measurements (minutes)
5.0 10.0 1.5 50.0
Pump type
Type of pumping test PL10
QO steptest Rated flow (m3/h)
O Constant rate test 50
Pump information Rated head (m)
PLEASE SELECT PUMP 10.0
. Pump power (kW)
Pump intake 7
Pump intake depth during test (mbd)
Pump diameter (mm)
50.0
CREATE NEW PUMP

Please select pump

Grundfos PL10



Doing a measurement

1. Click on the ‘Measurements’ button.

2. This shows three tabs, for Level, Discharge and Quality
measurements.

3. The level tab is opened by default.

The level measurement tab consists of two main areas: the top
part which gives information related to timing of the various
phases of the test (steps, constant rate, recovery), and the
bottom part where measurements are captured.

The top part contains:

e  Buttons to move from one phase to the next, or to
stop the test

e Atext field showing the status (current testing phase)

e Atext field showing how much time is remaining in
this phase

e  An overall timing counter for the present phase

e Avyellow bar that counts down to when the next
measurement should be taken

e Atext field that shows how much time remains until
the next measurement should be taken.

The phases and the duration of each phase are defined in the
“Set up” part described above, on the ‘Pumptest’ tab.

The default measurement schedule is:

e  First ten minutes: every 30 seconds
e 10-30 minutes: every minute
e  After 30 minutes: every 5 minutes

This can be changed in the global settings.

The measurements always start with a period in which static
water level data is collected. The duration of this phase is
defined in the Set Up part.

The top part just provides timing hints, and captures the
moment when a new phase of the test begins. However, it is also
possible to ignore the timing hints completely, and just capture
measurements. Measurements are always taken with the
absolute time (clock time), which means that they are
independent of the timing hints in the top section.

The bottom part contains:

e A button ‘Now’, which, when clicked, captures the
current clock time. This field cannot be edited directly.

e Abutton ‘Level’ in which a water level measurement
can be filled in.

e  An optional comment field

e Aclear button, and a save button.

This part is used as follows:

e A measurement is taken at a certain time. The user
clicks ‘Now’ at the moment the measurement is taken.

eR

< My first pumping test.

Set up

Measurements

E’: View / edit data

er 2 T.146% 81345
€  Measurements

LEVEL DISCHARGE QUALITY

START NEXT STEP STOP TEST

Status: Remaining:
Step 1 23m 33s

0d On 6m 26s

—_—
Next level measurement: Om 18s

Level (m)

Comment (optional)

en B .0 46%B13:46
€  Measurements

LEVEL DISCHARGE

QUALITY

s

Status: Remaining:
Step 1 22m 39s

0d On 7m 20s

Next level measurement: Now

Level (m)

Comment (optional)

Byy -
& Measurements

2 =0.1100% B 15:21

LEVEL DISCHARGE QUALITY

START STATIC LEVEL

Status: Remaining

Test not started

0d On Om 00s

Om 00s

Next level measurement: Om 00s

Level (m)

Comment (optional)

®R 8 =4 46% 81346
€  Measurements

LEVEL DISCHARGE QUALITY

START NEXT STEP STOP TEST

Status: Remaining:
Step 1 23m 09s

0d On 6m 50s

—_—
Next level measurement: Om 13s

Time 13:45:48

Level (m) 12

Comment (optional)



e The user fills in the level, and an optional comment
e The user clicks ‘save’. After this, the data is saved and
the fields are cleared. The save button is only shown

when valid data is present.

e If the user wants to clear faulty data, she can correct
the data, or click ‘clear’ to clear all the fields.

NOTE: it is important to click on ‘save’ to actually save the data.

Latest data and chart

1. Achart of the data can be
shown by clicking the ‘chart’
icon at the bottom left

The latest three measurements can
be shown by click the ‘info’ icon at
the bottom right.

Capturing discharge data

By 8 5.4 100% 1521
<  Measurements

LEVEL DISCHARGE

START STATIC LEVEL

Status:
Test not started

0d On Om 00s

Next level measurement: Om 00s

Level (m)

Comment (optional)

QUALITY

Remaining
Om 00s

Level (m)

0
Time (min)

The discharge tab consists of three sections:

e An area indicating the status of the pumping test (same as

in level tab)

e An area where a bucket test can be done
e  An area that captures and saves the data

Currently, the discharge tab only supports bucket tests. It works

as follows:

e Fill in the size of the barrel in liters

e  When you start to fill the barrel, click ‘start filling’. The

stopwatch starts to run.

e When the barrel is full, click ‘Bucket full’

e The phone computes the time the measurement was
taken, and the discharge, and fills in the fields.

e The user can add an optional comment, and click ‘save’,
which saves the data and clears the fields.

T

8 =i 100% B 16:03

€  Measurements

LEVEL

Status:

DISCHARGE QUALITY

Remaining

Test not started 0m 00s

Size of barrel (liters) 100

Om 00s
Time

Discharge
(I/min)

CLEAR

NOTE: the ‘NOW’ button is only needed when data is filled in
manually. When the barrel timer is used, the time is

automatically filled in.

If discharge data needs to be filled in manually, it can be done in

the view/edit screen.

START FILLING

Barrel filled in

Comment (optional)

Time Water level (m)
16:00:39 14.8
16:00:32 14.7
16:00:17 14.6

I 8 = 100% 816:03
& Measurements

LEVEL DISCHARGE QUALITY

Status: Remaining:

Test not started Om 00s
Size of barrel (liters) 100
Barrel filled in
Discharge
(1/min)

Comment (optional)



The buttons for chart and recent measurements have not been LS 8 S A8 e
<  Measurements

implemented yet.

LEVEL DISCHARGE QUALITY

Status: Remaining
Test not started 0m 00s

Size of barrel (liters) 100

Time 16:03:34 m

Barrel filled in 0m 17.28s

Discharge 347.14
(I/min)
Comment (optional)
Capturing quality information
Yok 2 =4/ 100% B 16:09
The quality tab consists of two areas: & Measurements

LEVEL DISCHARGE QUALITY

e An area indicating the status of the pumping test (same as in level tab)

Status: Remaining:
e  An area that captures and saves the data Test not started om00s
Od Oh Om 005
The ‘Now’ button works the same as above. Time =

Quality measurements can be entered in the fields. When ‘save’ is clicked, the data is saved ECZE/m)

and the fields are cleared. Temp. (‘C)
Not all fields need to be filled in always. gt am)
pH

Only fields are shown that have been selected in the Set Up quality tab.

Comment (optional)

CLEAR

Viewing and editing data

(2] 2 =.134% 81248 ¥ & - 2 =1 100% 8 16:19 & - 2 =.4/100% B 16:19
1. In this part of the app, existing € My first pumping test. & View/editdata & View/editdata
data can be edited and new LEVEL DISCHARGE QUALITY STATE LEVEL DISCHARGE QUALITY STATE
?
data can be added manually. = Setu s Tme g S Tme Q™
However' thls is a blt more static 16:17:17 15.0 v step 1 16:18:25 94.31 v
complex then using the main
M P t g d E Measurements static 161725 151 v step1 16:18:36 105,51 v
easurement screens, an
therefore should only be used RIENEE ISR s %
. Y E’: View / edit data

sparingly — to correct wrong sepl 161749 155 "
entries for example. vt terrs s 5

. . . 6:18:07 6.3 v

2. The view / edit section shows et el !

four tabs, for Level, Discharge,
Quality, and State. The first
three are shown on the right.
Each tab shows a list of . .
measurements, ordered in

time.

3. Click on anitem to open it for
editing, or click on the small



’

arrow to get a ‘Delete point
button. The state of the
pumping test (static level
measurements, step 1..n,
constant rate, recovery) is
shown as the first item.

Editing an item

1. When you click on an item in
one of the tabs, an edit screen
is shown with the relevant
fields. When you click on the
time field, you get a time-input
field.

2. When you click on the ‘+
button, you can create a new
item.

3. To save the point, click ‘Save’.

Receiving discharge data

1. The Bucket Test app created
by Practica Foundation (freely
available on Google Play) can
be used to capture discharge
data. This is useful when the
person collecting the level data
and the person collecting the
discharge data are at some
distance from each other.

2. Toreceive data from the
Bucket Test app, go to the
View/Data screen of the data
item, go to the Discharge tab
and click ‘Receive Data’.

3. Click ‘Start connection’. On
the Bucket Test app, also
initiate the start connection
(see below).

4. When the connection is
established (this can take a

TR
< View/ edit data

2 =1 100% M 16:19

LEVEL DISCHARGE QUALITY

State Time Quality

step 1 16:18:44 EC: v
2000.0
Turb:
450.0

step 1 16:19:00 EC: v
2050.0

Turb:
400.0

X Edit measurement

Time 16:17:25
Level (m) 151
Select state

Comment (optional)

CANCEL SET TIME

+0R 83 ¢.132%8131

+®R B w.131%81310

& View/ edit data

& Transfer data < Transfer data

LEVEL DISCHARGE QUALITY STATE

State Time Discharge

(1/min) Not connected

RECEIVE DATA . START CONNECTION START CONNECTION



while), click on the ‘Click to
transfer’ button on the Bucket
Test app. This initiates the data
transfer.

5. Once the data has been
transferred successfully, the
button is colored green.

6. The data now appears in the
list in the Driller’s Toolbox app.

The State tab

1. Inthe state tab, you can
change or edit moments in
time when the state of the
pumping test was changed.
This will not often be needed,
but could happen when you
want to cycle through the
states when something
happens, such as a temporary
pump failure.

2. When you click on an item, you
can edit it.

3. Theitem represents the
starting point of a new phase.

Getting the data report

1. When all the measurements
are finished, you will want to
submit the data and receive
the data report.

2. To do this, click on the small
arrow next to the data entry.
Next, click ‘Submit and create
report’. Confirm by clicking
‘ok’.

3. Next, check your email for the
report to be delivered. This
might take a few minutes.

The report

The report is an Excel file with six
tabs: site info, setup info, water
level data, water level chart,
discharge data, and quality data.

+®0R 83 =.132%8131 OB 23 =.432%8131

< Transfer data

& Transfer data

—

waiting for data .

START CONNECTION START CONNECTION

T
< View/ edit data

2 =1 100% M 16:19 |y

X  Edit measurement

LEVEL DISCHARGE QUALITY STATE

State Start time Time 16:17:13

Select state

(® Measure static water level
O Step 1

O step2

O Step 3

O Step 4

O steps

O Test stopped

static 16:17:13 v

step 1 16:17:46 v

Comment (optional)

B =..149% 814:00

SETTINGS

CREATE NEW DATA ENTRY

List of data entries
for project: Amboseli 1

@ o
@ Ves

Submit this data entry to the server
@ My first HEP and create report?

My first pumping test.
@ My first pumping test.

CANCEL 0K

B3 Submit and create report

Tl Delete this data entry

+OR
€ View/ edit data

LEVEL DISCHARGE QUALITY

State Time Discharge
(//min)

not May 4 1889.27

started 13:10:22

not May 4 1058.46

started 13:11:36 73

RECEIVE DATA

B w.32%8131

STATE




On the right, screenshots of a
number of these tabs are shown.

A B © D F
1 |Site information - - .-
2
3 |Project e
4 | Dataentry reference SIBH0729
5 |Additional info
6
7
8 Date 2020-02-19
9 |identifier G - s e s Ge®
10 identifier2 . e . -
11 'Name (from profile)
12 | Company (from profile) e —
13
14
15
16
17
18
19
20
21|
22
23
24
25
26
27
28
4 » site setup water level water level chart discharge quality
A B c D E F G H | J K
1 Waterlevel Reference Data from Set Up)
2 Units for water level measurement meter
3 meas: measured data Height of measuring point (datum) above ground level 0.7 meter
4 calc: cakoulated data Rest water level (units below datum) 6.02 meter
5 Elevation of Measuring Point above sea level (if known)
6
7 meas meas meas
Clock time Phase start Total time Timesince Depth to water Depth to water Comment
sincestart  startofphase (below datum) (below ground
8 level)
B minutes minutes meter meter
10 2020-02-19, 0! Static level
11 2020-02-19, 0! Static level -41.56 0.07 1135 6.02 5.33 10.65
12 2020-02-19, 04 Static level -40.49 114 10.6 6.02 4.58 9.9 Y
13 2020-02-19, 0! Static level -37.58 4.04 9.95 6.02 3.93 9.25
14 2020-02-19, 01 Static level -33.81 7.82 9.62 6.02 3.6 8.92
15 2020-02-19, 0! Static level -32.44 9.19 9.54 6.02 3.52 8.84
16 2020-02-19, 0" Static level -30.51 111 9.43 6.02 3.4 873
17 2020-02-19, 0" Static level -16.12 255 8.87 6.02 2.85 8.17
18 2020-02-19, 0" Static level -8.92 327 8.67 6.02 2.65 7.97
19 2020-02-19, 0! Static level -3.93 377 8.55 6.02 253 7.85
20 2020-02-19, 0! Step1 0 0
21 2020-02-19, 0" Step1 0.17 0.17 9.34 6.02 332 8.64
22 2020-02-19, 0" Step1 0.44 0.44 10.05 6.02 4.03 9.35
23 2020-02-19, 0" Step1 1 1 11.07 6.02 5.05 10.37
24 2020-02-19, 0" Step1 151 151 11.72 6.02 5.7 11.02
25 2020-02-19, 0! Step1 2.08 2.08 12.07 6.02 6.05 1137
26 2020-02-19,09:34:12 Step1 2.53 2.53 12.32 6.02 63 11.62
A B G D E F G H | J K
1 |Water level charts
2
3
4
5 Drawdown (meter)
6
7 Time since start (minutes)
8 -60 -40 -20 0 20 40 60 80
ot
9
¢ o o
10 RPN
11 ¥ 5
12
13
16
14
15
16 ‘E‘ 15
17 E M @ Drawdown
18 E 20
19 E
AR -
21
22 .
23 30 ‘
24
25 35
26
27
28 -




A B G D E E G H

1 |Discharge Reference Data (from Set Up)

2 Units for flow measurement |/min

3 meas: measured data Type of flow measurement Manual entry

4 calc: calculated data

5}

6

7 meas meas meas meas meas meas

Clocktime Phase start Total time Time since Discharge Comment

8 since start start of phase

9 minutes minutes 1/min

10 |2020-02-19, 08:50:03 Static level -41.63 0

11 |2020-02-19, 09:31:40 Step1 0 0

12 |2020-02-19, 09:35:30 Step 1 3.82 3.82 51

13 2020-02-19, 09:42:00 Step 1 10.33 10.33 50

14 2020-02-19, 09:52:00 Step 2 20.33 0

15 |2020-02-19, 09:53:00 Step 2 21.33 1 243

16 |2020-02-19, 09:58:00 Step 2 26.33 6 241

17 |2020-02-19, 10:12:00 Step 2 40.33 20 229

18 |2020-02-19, 10:13:58 Step 3 42.29 0

19 |2020-02-19, 10:27:00 Step 3 55.32 13.03 302

20 |2020-02-19, 10:32:00 Step 3 60.32 18.03 290

21 |2020-02-19, 10:34:30 Test stopped 62.83 0

22

o |

A 8 c [ 3 F G H | J

1 Quality parameters

2

3

4

5

Clocktime Totaltime  Timesince Electrical Turbidity  Temperature Comment

6 sincestart  startofphase  Conductivity

7 minutes minutes ms-m NTU degC

8 2020-02-18, 20:03:30 Before test 808.17 0 360 5 8.29
9 12020-02-18, 20:06:00 Before test 805.67 251 360 5 8.28
10 Before test -785.68 225 360 15 7.94
1 Beforetest -776.67 3151 370 10

12 Before test -766.68 41.49 360 40

13 Beforetest -761.67 465 370 200

14 Beforetest 756.68 51.49 370 50

15 Before test 751.68 56.5 370 15

16 Beforetest -746.68 615 360 20

17 Static level 4163 0

18 Step1 0 0

19 Step2 20.33 0
20 Step3 4229 0
21 202002-19,10:34:30  Test stopped 62.83 0
22
23



8.  The Bucket Test app

The bucket test app is a companion app to the Driller’s Toolbox app. The reason for the app is that in many cases,
during a pumping test the discharge measurements are not performed at the same location as the level
measurements, but at some distance. This is done to restrict the influence of the water on the water table near the
well. Therefore, data is usually captured by two people — one at the well, and one at the end of the discharge pipe.
The data is then combined after the measurements are completed.

To make this possible with the Driller’s Toolbox app, we made the Bucket Test app that can be used to collected
discharge data on a second phone, which can then be transferred to the phone where the rest of the data is
collected. The Bucket Test app is a free app, and can also be used independently of the Driller’s Toolbox app.

Getting the app +OR 2=.118%01214 +OR B =.18% @124 100 8 w.18%@1216

€ practica foundation Q 9 &« Q < Q

1. Onyour phone, go to the

Volterra
R . Bucket Test - Bucket Test
Google Play Store. ety (@) Practics Foundaton (G —

© Verified by Play Protect

Foundation Training
Foundation Training + Health & Fitness

2. Search for “Practica

w8 r

38% @K+ PEGI3 ©
., .
Foundation”. In the list, select Solar Iigation Pump Selector Youmight aiso ke s
Driller’s Toolbox”. ¥ Installed
-
~ Groundwater App — = = w d
- Koboldgames * Education > Ll 15 1
. ‘ ) — - X 0 e -
3. Click ‘Install’. a6+ 100K = = ‘
BN Bucket Test Stock Exchange:  idealista MetaTrader 4 In
© Practica Foundation - Business Bonds, Indices &.. 454 F:‘fex Trading 515
H - 46% 46% 4
4. When the app has installed,
. . il The Driller's Toolbox
put a link to it to the home B i Fontain - s About this app >
& Installed PEGI3 @
screen of your phone. A simple app to measure water fiow using the
& GGMN - Groundwater Monitoring bucket test method )
G Vessels Tech - Tools What's new * >
33% @ 10K+ Business Last updated 5 May 2020
PR, RiverApp - River flows First version of Bucket Test App
3 | Eaoriiiomis Rate this app - X - F-——¥ -

The main screen

1. The main screen shows a listof |5 (i G AD
data sets. Each data set L s TR | SR
consists of a set of discharge
Units
measurements. List of data sets O st: liter and liter/min
@ Pumping test Gonsin N (® Imperial: gallon and gallon/min
2. Tocreate a new dataset, click [ Transfer data to Driller's

Toolb
on ‘Create new data set’, and SOCASER

. Share data with other apps
provide a name. The new data

set is shown at the bottom of M Delete this data entry
the list. @ Pumping test Sumur Bor v
@ Pumping test Kanyodo 4

3. The units used (SI or imperial)
can be changed through the
‘Settings’ menu item.

4. Clicking on an item opens it.

5. Clicking on the small triangle
on the right opens a menu.
Here, the data set can be
transferred to the Driller’s
Toolbox app, shared with
other apps, or deleted.



Doing a measurement

1. Create a data set in the main
screen, and open it.

2.  When the data set is opened,
two tabs are shown: discharge
and results. Doing a
measurement works in the
same way as in the Driller’s
Toolbox app. (see above)

3. NOTE: the ‘NOW’ button is
only needed when data is filled
in manually, without the
bucket timer. If the bucket
timer is used, the time is
automatically filled in.

Viewing and editing the data

1. Onthe results tab, a list of all
the discharge measurements
are displayed in this data set.

2. Byclicking on an item, it can
be edited.

3. By clicking on the small
triangle on the right, the item
can be deleted.

Transferring data

1. To transfer data, click on the
small triangle on the right of
the data set, and select
‘Transfer data to Driller’s
Toolbox app’.

2. Onthe Driller's Toolbox app,
go to the View/Edit screen of
the data item you want to add
the discharge data to, and
select the discharge app.
There, click on the ‘Receive
Data’ button. (see above)

3. Inthe Bucker Test app, click on
‘Start connection’. The phone
will now try to contact the
other phone.

4. Once the connection has been
established (this can take a

8 5. 67% 01643
Data set - Pumping test Gonsin

®r e-de7x01642 M OQ
< Data set - Pumping test Gonsin <

DISCHARGE RESULTS DISCHARGE RESULTS

Size of barrel (gallons) Size of barrel (liters) 120
0n 00.0: On 124
Barrel filled in Barrel filled in
Discharge Discharge
(g/min) (I/min)

Comment (optional) Comment (optional)

oo co

+OR
& Data set - Pumping test Gonsin

B .123% 81237

X  Edit measurement

DISCHARGE RESULTS

Date Time Discharge Time 12:34:42
(I/min)
Dischar
May 11 12:34:42 55.1 v (1/min) e 851
Comment (optional)
May 11 12:34:50 56.8 N
May 11 12:34:58 54.9 v,

eR B ~i.168% 081645 +®R 83 =..130% 813:02

Bucket test SETTINGS  INFO < Transfer data - Pumping test Gonsin

CREATE NEW DATA SET

List of data sets

Not connected

@ Pumping test Gonsin ~

B Transfer data to Driller's
Toolbox app

-C Share data with other apps
[l Delete this data entry
@ Pumping test Sumur Bor v

@ Pumping test Kanyodo V.

START CONNECTION

8 714 67% 81643
Data set - Pumping test Gonsin

DISCHARGE RESULTS

Size of barrel (liters) 120
—
Barrel filled in 0m 22.18s
Time 16:43:26 Now
Discharge 32459
(I/min)

Comment (optional)

=

Discharge (I/min)

99.1

+0R -} a130% @13:01

< Transfer data - Pumping test Gonsin

START CONNECTION



5. Once the data transfer is
complete, the button is shown
as green. ﬁl
6. On the Driller’s Toolbox app, Click o transfer
the data will now appear in the
list of discharge data.
Sharing data
1. Toshare data with other apps, [ U GRS
click on ‘Share data with other Dacketest SEmes I
apps’ in the menu of the data
set. List of data sets
@ Pumping test Gonsin ~
2. Select the app you want to use gy  Transfer data to Drillers
Toolbox app
3. Depending on your choice S Shascamiicheiats

while), click on ‘Click to
transfer’ button to initiate the
data transfer.

oeR

& Transfer data - Pumping test Gonsin

83 =i.168%016:46

+00R 23 =.31%813:07

< Transfer data - Pumping test Gonsin

START CONNECTION START CONNECTION

(email, WhatsApp, notebook), o

the data is entered into the
body of the message, and can

be sent.

9.

Troubleshooting

Delete this data entry

0 Pumping test Sumur Bor v

@ Pumping test Kanyodo 24

+OR
& Share data - Pumping test Gonsin & Compose

Complete action using

O O ™

Direct Message  Tweet Gmail

© ® 0 ¢

Copyto
clipboard

Swipe up for more apps

®

WhatsApp

Samsung Samsung Save to Drive

Internet Notes

B .132%@1314

@ b
From

To v
Bucket Test results - Pumping test Gonsin

Bucket Test results
data set reference: Pumping test Gonsin

date, time, discharge, unit

May 11, 12:34:42, 55.1, |/min
May 11, 12:34:50, 56.8, I/min
May 11, 12:34:58, 54.9, I/min

The Bucket Test app is a free companion
to the Driller's Toolbox app, available from
Google Play. It it created and supported by
Practica Foundation (practica.org), with
support from Groundwater Relief and MSF.

Although we have done our best to make sure the software works as intended, there is always the possibility of an
error or bug. If you have found a bug, have ideas for expanding the app with more functionality, or ideas for the
clarification of the user interface, we’d love to hear from you. We would like to learn from your experiences, and
would be grateful for any stories about how you use the software that you might want to share.

The best way to reach us is by sending us an email to: support@practica.org

How to provide feedback or log a bug report

To make it easier for us to understand a bug report, we would like to ask you to use the following template when
getting into contact with us:

1.
2.

o kW

The version number of the app you are using (from the ‘About’ menu item on the front screen)
The phone brand and android version you are using (for the android verion: on your phone, go to ‘settings’,
‘About phone’, ‘software information’, and note the ‘Android version’.

Steps to reproduce the bug

The expected result (what you thought was supposed to happen)

The actual result
Visual proof (screenshot, vi

deo).

This will guarantee that we can quickly track down and fix a bug, when it occurs.



