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Foreword

This report is the published product of a collaboration between the British Geological Survey
(BGS) and the General Department of Geology and Minerals Vietham (GDGMV) and Ministry of
Natural Resources and Environment (MONRE) as part of the Hanoi Urban Geology Project. The
project has been ongoing since 2016, funded through the by BGS NC-ODA: Geoscience for
Sustainable Futures Programme. The project delivers against three priority themes:

1) Development of Digital Systems and Workflows
2) Urban Geology for Planning Policy and Construction
3) Training, Knowledge Exchange and Stakeholder Engagement

These tasks are delivering new digital data technology, new working practices, and increased
institutional capacity with respect to urban geoscience.

The GDGMYV Borehole Database Interface outlined in this document is one of many systems
developed and put in place. This report should be used in conjunction with the other reports
related to this collaboration, including:

OR/21/019 — GDGMYV Lexicon Database User Guide
OR/20/55 — Considerations for Borehole Coding and Coded Borehole Data Checking

There is also a toolbox of documents, data tools, and workflows available.
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1 Introduction

This report details how to use the borehole database created by the British Geological Survey
(BGS) for the General Department of Geology and Minerals of Vietham (GDGMV) and forms
one of a suite of publications outlining good practice approaches for the implementation of
Digital Data Workflows. Activities to increase informatics capacity and adoption of digital
workflows within GDGMV have been undertaken as part of a wider, ODA-funded project
focused on the sustainable development of Asian cities. Insufficient understanding of ground
conditions is widely recognised by the construction industry as one of the main causes of
project overspending, project delays, and overly conservative design. Furthermore geoscience
information has traditionally been under-utilised in planning and development, as it is difficult to
access and its significance is often misunderstood or underappreciated. Digitisation of borehole
data and geotechnical information is a vital step in improving the digital workflow between
industry, geoscience experts and urban planning professionals. Digital approaches provide
rapid, large volumes of data for interrogation and re-use. It improves operational efficiency,
increases innovation, and provides a curated dataset to support data-driven decision making for
urban development.

The report focuses on how to set up and log in to the interface, followed by how to create a
project. Once a project has been selected, the main sections of the Borehole Entry Form are
detailed; the Borehole Index data, Lithology Log and Additional Properties; and the Stratigraphic
Log. Nuances and caveats for each aspect of the Borehole Entry Form are dealt with in the
appropriate sections, acknowledging the specific functionality included for GDGMV data and
preferences. Use and tips for using the Dictionary Control is then outlined. Additional sections of
the Borehole Entry Form are further explained; the Rock Quality Designation (RQD) Log; the
Weathering Log; the Standard Penetration Test (SPT) Log; the Groundwater Level (GWL) Log;
the Aquifer Properties (AQP) Log. Finally, the different types of data export types are
addressed.

The Appendix contains several worked examples of using the Borehole Entry Form to input real
GDGMYV borehole data.

Subsequent updates of the GDGMV Borehole Database Application may affect its appearance,
so there may be differences between the figures contained within this report and the most
recent version of the interface.



2 Interface set up

Once the database has been setup on the server, the client machines need to be setup — more
information on how this is done can be found in the additional files and reports supplied as part
of this work package.

Microsoft Access 2019 should be installed on each client machine as part of the Microsoft Office
2019 Suite.

Consideration 1 — Ideally the 32-bit version should be used, however the application is 64-bit
compatible and Microsoft Access 2019 64bit may be used.

Consideration 2 — You must install only one version of Microsoft Office on any given client
machine. You cannot mix 64-bit and 32-bit Office applications

Consideration 3 — It is important that your client machine is set up correctly for your way of
working. Whichever regionalisation you use (Vietnamese or UK) you must continue to be
consistent in the way you enter numerical values in the application.

For Viethnamese regionalisation then the decimal separator should be a comma (*,”) and
any grouping (thousands or millions) used should be a dot (“.”) e.g. 1.000.000,12

“

For UK regionalisation then the decimal separator should be a dot (“.”) and any grouping
(thousands or millions) used should be a (“,”) e.g. 1,000,000.12

How to check / change your region in Windows 10
1. Select Start > Settings > Time & Language > Region.
2. Under Country or region, select your new region.
3. You can switch back to your original region at any time.

For further details, follow the instructions in this link:

https://support.microsoft.com/en-us/account-billing/change-your-country-or-region-in-microsoft-
store-5895e006-34f4-10f7-16b1-999e40adb048


https://support.microsoft.com/en-us/account-billing/change-your-country-or-region-in-microsoft-store-5895e006-34f4-10f7-16b1-999e40adb048
https://support.microsoft.com/en-us/account-billing/change-your-country-or-region-in-microsoft-store-5895e006-34f4-10f7-16b1-999e40adb048

2.1.2 Open Database Connectivity ODBC

To enable the borehole entry application to communicate with the database, a link has to be
made using ODBC — in general the user will not be required to set this up as the application is
normally ‘pre-linked’, however for completeness the process can be found in Figure 1.

SESSION 1 ODBC SETUP

+ Step 1- make sure that ODBC for PostgreSCQL has been installed on the client computer
+ Step 2 - setup OCBC
= In Windows Enter ODBC in the Windows search and select the ODBC Data Sources (32 bit) App

Carwaetian Prakirg  deuiul

Scroll down until you find PostgreSQL_35W _F
— . - Select it and press Add then OK

L
OTECTaat Lok 3
&

:

bk

T g St b s b e Scroll down until you find PostgreSQL ODBC

= mm s (| TR 5 Driver(UNICODE), Select this and press Finish
ey A e s g ot o Enter
0L S e Chrt 100 Dt e [Popes 0L e | "GDGMY_BH_DB" in
[ : | - e C " | the Description and
[ e r— “gdgmv” in the
= ., Database field and the
1 - Tat . .
Gasaonen | | bl server ip address in the
=] Form Server field
7 BGS
=/

Figure 1: Steps for creating an ODBC link.

2.1.3 The MS Access Front End

In order to enter, edit and output the data stored in the database you will need to use the
Microsoft Access front end. This application is built using MS Access forms, code and
features.

The application has to be copied to the computer you will be using to work from — do not
work directly from the file on the server. In order to do this you will have to navigate to the
folder holding the file (it will be an ['xxxx’.accdb] file where ‘xxxx’ represents the latest
version name of the application) and copy the file onto your local machine (place it in a
suitably named folder on your machine). Do not attempt to run the master version stored
on the server, or make a shortcut to the master copy on your desktop.



2.1.4 How the application works

The application works by making a connection to the tables stored in the PostgreSQL

database held on your server.

SESSION 1 0

GDGMV database.

on the server.

DBEC OFEN DATABASE COMMNECTIVIT

Client (your laptop or PC)

Applcation 1
M5 Access Application 2
Data Entry ODBC
Taal (the
Connectark

[the Front
End)

T .

1 I
i h
! A

NETWORK

PostgreSQL Format

As has been previously mentioned your tools are sitting on your laptop or PC and your data is sitting on a server in the

To make this entire systermn work there are 3 applications that need to communicate together - two on the laptop and one

Server

The KEY component to making this work is ODBC (Open
DataBase Connectivity) which is an application installed
on the client computer that acts as a translator for data

y — travelling between the MS Access Front End and the (o)
b Database Back End. =/
Figure 2: Linking the application to the database.
2.1.5 How the application forms and sub-forms map to the database tables
The forms and sub-forms in the front-end map to the data held in tables in the PostgreSQL
database.
SESSION 2 GDGMVY BOREHOLE FRONT END APPLICATION OVERVIEW CONTINUED
A more detailed view of the linking that occurs using the main data entry table as an example.
Main Data Entry form PostgreSQL
;&mm-uc.am e i o s ] e | Database
Hoe. R
BT s TR
EETTT Tl L
D o g [ i
e o et S et
&

Figure 3: Forms to Database table mapping.




3 Interface log in

Once the Borehole Database has been set up, the log in is a very simple process. The
Database Administrator should be able to provide you with a username and password to be
able to access the database with both read and write permissions. Once you have this
information, open the database and the GDW (Generalised Digital Workflow) Logon form
(Figure 4) should appear.

=3] GDw Logon

Quy trinh téng quat danh cho di liéu s6 (GDW)
Hé théng nhap liéu (Viét Nam)  thos

Higu chinh 1an thir 100 03/11/2020

Nhap tén ngurei ding va mét khau cla ban, sau d6 nhan nat Dang nhap dé
md& hé théng.

MNGLIC DUNG ‘Username

MAT KHAU i-i-i-i-i-i-i-i-l

DPang nhap

Bwrrc BGS Kigl thigt ké va xdy dwng Hiéu chinh 1&n 100 03/11/2020 - Thi cing hé thong 16 khoan
HG tro xin lién hé: kigh@bgs.ac.uk Dién thoai: +44 0131-550-0314

Figure 4: GDW Logon form for the Borehole Data Entry System.

If you cannot edit the GDW Logon form, or the form doesn’t appear, make sure that the
database has been fully enabled by clicking the Enable Content button (Figure 5). You may
have to reopen the database once you have enabled all content. You should only need to do
this step the first time you use a new version of the database.

External Data Database Tools Q Tell me what you want to do..

Cut o=
& = s}
ER Copy ¥ Spelling
Switch
X Delete - i
Views Clipboard ] Sort & Filter Records. Find ‘Window Text Formatting ~

1 SECURITY WARNING Some active content has been disabled. Click for more details. Enable Content x

Figure 5: Enable Content for the Borehole Data Entry System.

Once the GDW Logon form is open and editable, enter your username and password and click
the Log On button. This should automatically open the GDW Switchboard (see Section 0).



4 How to create and select a project

At this stage, you should be able to see the GDW Switchboard form (Figure 6) with one button
(bottom left) disabled. In order to progress to borehole data entry, you must select the correct
project. The Project Manager should set the project up with the Database Administrator before
the coding begins and make sure that each team member knows the right project to use.

= frmGDWSwitchboard

TONG CUC PIA CHAT VA KHOANG SAN VIET NAM
VA CUC DIA CHAT VUO'NG QUOC ANH

Hé théng nhap di¥ liéu 16 khoan trong quy trinh sé téng quat do BGS xay dwng

Bd sung hodc lwa chon hoat Bang ¥ng
ddng (Project) dé ti€p tuc dung

Quan ly tir dién

Figure 6: GDW Switchboard form (initial view) for the Borehole Data Entry System.

To create a project, click on the ‘Select an existing project to begin’ button. This should open the
GDW Activity form (Figure 7). First, check that your project hasn’t already been created.

Step 1: Click the ‘New Activity/Project’ button at the top of the form.
Step 2: Enter a short, unique Project title — preferably no longer than 15 characters.

Step 3: Set the Status to C (current). Note that when the project is complete, this should be
changed to N (not current).

Step 4: Write a short description of the project, this may just be the full title — preferably no more
than 40 characters.

Step 5: Fill in the planned Start and End dates in the formal DD/MM/YYYY. These can be
changed at a later date if the project is delayed.

Step 6: Put any additional important information in the Comments box. This section is optional,
but may be used to include details such as the names of the project manager and/or technical
lead, the team carrying out the work, the client, the purpose of the work, etc.



E frmGDW_Activity — O X
Nhé D, Sira hOéC ChQﬂ m{jt Project Tao Hoat déng/Project mdi Chon Project va nhan vao day
Tén Project Hién trang MG ta Ngay bat ddu Ngay k&t thic Ghichu
Training_ROMG C v | | Training data 29/10/2020 ||03/11/2020 | Project for training only
’ Hanoi Urban| C ~| | Hanoi Urban Modelling 04/03/2019 ||11/11/2019
Test project C ~ | | Testing the projects 09/09/2020 || 10/09/2020 | Testing project
* ~
Banghi M4 4 2of3 [ Mo Filter | |Search

Figure 7: GDW Activity form for the Borehole Data Entry System.

Once the above steps have been completed, click on a previous project. This will finalise the
creation of your project into the background database. If any errors appear, close the GDW
Activity form and reopen it — do not re-enter your project until you have checked this step.

Finally, make sure your new project is selected and click the ‘Highlight required project and click
here’ button. This will take you back to the GDW Switchboard where the button in the bottom
right should now be activated.



5 The Borehole Entry Form — Main Sections

To open the Borehole Entry Form, click on the ‘Enter new or edit/view existing Boreholes and
Logs’ button (Figure 6) once it has been enabled by selecting the correct project. The initial view
of the form will show data for a previously entered borehole. To start entering data for a new
borehole, click the ‘New Borehole’ button at the top.

El Bigu miu bién tip nhip ditliéu 18 khoan — O b4

o LIEU CHi MuC LO KHOAN L& khoan rmgi|| X6a 18 khoan hién tai |[53p xé’ptheo| o | Tim kigm bangvi trl'ID| - || bing tén || >

Tén 18 khoan | HLOBMSL Toa dd % | 586994 Toaddy | 2326194 Kiém tratoa di Hétoadd | 3405 -“ietnam - anshore «
Hay dung GDGRY_ID GDGMVY_ID |F43680cd-0002 | Toa dd Z (m)| 7.95 Kidu |7 ~v | Téngdd sau(m) | 83.50

Chi muc day dd Herm tailiguld khoan Ghi chi

Thach hoc | bia tdng | CLD | Phong Héa | TN XTC | MNN | TC TCN | Xuat ban ghi

GHI D LIEU THACH HOC Lam méri i liéu Quén Iy tir dién  HanoiUrban | -
Thach hoc Bdm dé hién thj thém Ghi chii v& thach hoc Dinh(m) Day(m) B&day Mircddting Lién hé co’ ban
| [rac-Bon, sét v 0.00 .50 @50 [chicchdlv ][ %
C-5ét v 2,50 £.20 2,70 Chicchin~ || - v
5C - C4t, Sét v £.20 14.50 8,30 (Chicchin~ |- v
1- Cat min v 14,50 28.50 || 14,00 Chicchirw | - v
55 - Cat, San (cat rat thi ~ 28.50 36.60 8.10 |Chicchirv || - v
§- Cét v 36.60 45,20 8.60 |Chicchirv || - v
PGS - Cudi, Sdi, San (cé v 45,20 57.70 | 1250 |Chicchir~||- v
Bd sung cac tinh chat trong khoang d0 sdu dang ghi dif liéu gida 0 m. va 35 m. BE& day ndi tai don vi (m) [~
Logi tinh chdt Giatri  Vingloa Gidtrisy miduta B&m dé hién thj thém Ghi chi vé tinh chét Pinh Pay
P coL VIEEE | [dd - @] - [6 - Phu - Hang 3]
CoL ~lldnh |~ ||5 ~ | |[dnh - den nhat] - [5- Thiryéu - Hang 2]
CoL v ||nh ~||4 ~ [Nk - ndu hing] - [4 - Chi yvéu - Hang 1] =
Bdn wjtinh 4 4 90of 11 L3 T Mo Filter | |Search 4 ¥ -
Bdn vi khoan M 1of9 LI Mo Filker | |Search

I& khoan M < 10f285 » M b5 | T Unfiltered | Search

Figure 8 - Borehole Entry form for the Borehole Data Entry System — opening view.

Borehole Index data is a term used to describe the metadata related to a borehole, for example
its location, important dates, method of drilling, companies/institutions involved, etc. It is
important to record as much of this detail as is available, as it can inform certain considerations
when using the borehole log data later on.

Before entering data for a new borehole, check that it has not already been entered by using the
search functions at the top right of the Borehole Entry form. If there is already a borehole of the
same name registered, check the coordinates to make sure it’s not a different site, as Borehole
Name is not a unique value. Once you are certain that the borehole is not already in the
database, you can start data entry. Make sure that you are working with a blank entry — if you
are unsure, click the ‘New Borehole’ button at the top.

The form is arranged in a logical order, so try to fill in every option from top to bottom, left to
right. Some options can be left empty (the clear boxes), but some must be filled correctly for the
borehole to be created (the yellow boxes). The Borehole Entry form shows a reduced list of
what can be included within borehole index data. To see the complete list, click on the green
‘Full Index’ button and a new simple form will open displaying the complete range of borehole
index fields that can be recorded within the database. If any of this data is available for the
borehole, best practice dictates that you should ensure that it is entered fully.



Borehole Name is not a unique value and can therefore be used when there are multiple
boreholes of the same name. To mitigate any issues this may cause with data confusion, each
Borehole entry is given a unigue GDGMYV ID (see Section 5.1.5 for more details). The borehole
name should be entered as simply as possible. The prefix of ‘LK’ should not be included within
the name. Any symbols should be entered as the documents specify. An additional check on
Borehole Name should be carried out to ensure that the borehole name hasn’t previously been
entered in a different format.

Getting the coordinates correct is one of the most vital parts of the borehole data entry process.
Without accurate location data, all other data stored for the borehole will be of limited value.
With this in mind, it is important to take the time to ensure that the X and Y coordinates are
correct. See Section 5.1.3 for information on the in-built coordinate checking system.

Table 1 contains the main coordinate systems used within Vietnam and their official EPSG-
defined bounding coordinates to give a general idea of what formats should be expected. Table
2 provides the minimum and maximum X and Y coordinates of the landmass of Vietnam in each
coordinate system, regardless of projected bounds. Use these tables as a guide if you are
unsure of the format of your X and Y coordinates.

X and Y coordinates must be entered in decimal format. If the original coordinates are in
degrees, minutes and seconds, they must be converted to decimals before entering into the
database. If this happens, it can be recorded in the Notes section of the Index data.

Please ensure that X and Y are entered the correct way around.

EPSG Coordinate Svstem EPSG EPSG EPSG EPSG

Code y Min. X Max. X Min. Y Max. Y
Hanoi 1972/

2044 Gauss-Kruger Zone 18 18553832.12 | 18783071.04 | 997561.36 | 1221072.28

2045 Hanoi 1972 / 18893213.51 | 19127106.41 | 1002110.74 | 1221972.99
Gauss-Kruger zone 19

4756 | VN-2000 102.14 109.52 8.5 23.33
VN-2000 /

3405 UTM zone 48N 184904.04 806590.89 940848.61 | 2583341.12

4326 | WGS 84 -180 180 -90 90

Table 1: Official EPSG defined Min./Max. X/Y coordinates for the most commonly used
coordinate systems in Vietnam.

ECF;(Sj(e; Coordinate System VN Min. X VN Max. X VN Min. Y VN Max. Y

2044 | Hanoi 1972/ 18205803.87 | 19007882.75 | 904574.2 | 2588333.89
Gauss-Kruger Zone 18

2045 | Hanoi 1962/ 18541174.69 | 19393737.16 | 913968.79 | 2579997.26
Gauss-Kruger zone 19

4756 | VN-2000 103.1176 109.66785 8.1809 23.39404
VN-2000 /

3405 | T 48N 205771.05 | 1007527.25 | 904261.24 | 2587343.71




4326 | WGS 84 102.14496 109.66415 8.18125 23.39304

Table 2: Approximate Min. and Max. X/Y coordinates covering the landmass of Vietham for the
most commonly used coordinate systems in Vietnam. This table is for reference of potential
incorrectly assigned coordinate systems only — see Table 1 for official EPSG defined
boundaries.

In order to help assign a coordinate system and combat common location data entry issues,
coding has been incorporated to identify and fix minor problems. Due to the nature of the
different coordinate systems, it has only been possible to check that X and Y are the correct
way round and the right coordinate system has been assigned for VN-2000 (EPSG 4756),
Hanoi 1972/GK18 (EPSG 2044) and VN-2000/48N (EPSG 3405). If you are confident that your
coordinates are registered in one of those three systems, click the ‘Check Coordinates’ button
and the data quality checks will be carried out. After clicking the button, always go back and
check that it hasn’t made changes that you didn’t want. If you think that the coordinate system
used is not one of those three, you can skip pressing the ‘Check Coordinates’ button and
manually enter the coordinate system using the drop down box.

This is not an optional field and should always be entered correctly. As stated in Section 5.1.2, it
is vital to enter accurate location data.

The official bounds for the main coordinate systems used in Vietnam are shown in Table 1. Use
this as a guide if you are unsure of the coordinate system used for your location data. Please
note that there is overlap between the numbers used in the coordinate systems, so you may still
have a few possible options.

You must click the ‘Create GDGMV ID’ button in order to finalise the creation of the borehole.
By clicking the button, a unigue code using one of two different formats will be generated. The
first format uses X and Y coordinates to identify the Hanoi grid square that the borehole is
located in and generates a unique code based on that, e.g. F4868Dc4-0047. If the borehole is
not located within one of the Hanoi grid squares included within the coding (the list is currently
restricted to the grids provided to the BGS by GDGMV, however guidance can be provided on
how to update this list), then a unique code derived from the date and time to milliseconds will
be generated, e.g. 2020091112114524.

The GDGMV ID is used to ensure that every borehole has a unique way of identifying it. It is
vital to the file storage workflow. Once it has been generated, you must not edit or change the
GDGMV_ID value on the form in any way! Try to make sure that your coordinates are correct
before you click on the ‘Create GDGMV ID’ button. However if for any reason you need to alter
the coordinates after creating the GDGMV_ID button be sure to press the ‘Create GDGMV ID’
button’ again the code will change the value if necessary (i.e. if the new coordinates are in a
different named grid square or if they move the location to within a named grid square from
outside of all the grid squares or the new coordinates move the location to outside the named
grid square areas altogether) or keep the existing value if no change is required.

Another feature of the create ‘Create GDGMV ID’ button is that it will automatically generate a
new folder in the correct data storage area for the specific borehole, and name it with the new
GDGMV ID that has been generated. This folder can then be opened using the ‘Open Current
Scans’ button (see Section 5.1.9 for more details). The root path for the folder is automatically
set to “WURBAN_SERVER\Data”. This can be edited using the ‘Edit Scan Path’ tab of the
Dictionary Control Form (see Section 0 for more detail).
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The start height of a borehole is also known as its elevation, or z-value. It should be recorded in
metres with up to 2 decimal places. The type of start height should be defined if known, with the
most common type being ‘ground level’, meaning that the borehole start height measurement
was measured from the level of the ground, rather than a drilling platform, or rotary table. Be
aware that for the centre of Hanoi and downstream on the Red River Delta, the elevation is
unlikely to be a large number so if you are finding numbers over 100, you will need to consider
the units that you are dealing and potentially convert them to metres. Elsewhere in Vietnam,
elevations may be much higher.

Total depth, also known as TD, should be recorded in metres with up to 2 decimal places. It
includes the entire depth that was drilled, not just the cored interval.

The ‘Full Index’ button opens a separate simple form that contains all the available options for
inputting borehole index data. The Full Index form is discussed in more detail in Section 5.2.

The ‘Open Current Scans’ button will open the folder where the data for the borehole is stored.
When entering index data initially this folder will be empty. As part of the index data entry
process, it is vital that any files referencing the borehole are stored within this folder. This file
storage workflow will enable the simple and easy pinpointing of borehole data when coding
borehole log data and referring back to specific boreholes.

This is a free text data option. Store all information that may provide additional understanding of
the borehole or the data stored here, e.g. whether you have had to convert the coordinate
system to enable entry into the database, or whether the drilling failed partway through, etc. Any
information that has been included using other data entry points does not need to be repeated
here.

This data type denotes the specific purpose that the borehole drilling was carried out for, e.g.
site investigation, groundwater, etc.

This data type describes the method used to drill the borehole, e.g. rotary core, hand auger, etc.

This data type describes the current status of the borehole, e.g. drilling currently in progress,
projected, cased, etc. The status of the borehole may change over time and should be reflected
in subsequent updates of this value.

This data type describes how confidential the data attributed to this borehole is, e.g. non-
confidential, restricted, confidential, etc. The confidentiality of borehole date may change over
time and should be reflected in subsequent updates of this value. Many Geological Survey
Organisations (GSOs) in Europe make their borehole data freely available under the EU
INSPIRE Directive which aims to enhance the sharing on environmental spatial information.
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Maintaining an open borehole dataset, accessible to industry and government, encourages the
donation of additional data by e.g. engineering and groundwater companies on a share-and-
share alike. This methodology has resulted in a much larger dataset than would otherwise have
been achievable. Within this data model, borehole data owners grant the GSO a non-exclusive,
in-perpetuity, royalty free licence to hold and disseminate the data. GSOs are still able to hold
confidential data where appropriate.

This data type denotes the name of the company/organisation who commissioned the drilling of
the borehole. This may be GDGMYV itself, another area of the Ministry or government, or a
private company, etc.

This data type denotes the name of the company/organisation that carried out the drilling of the
borehole. This may be GDGMV itself, or a separate private drilling company.

Drilling start date is the date that the drilling commenced. Drilling end date is similar, but the day
that the drilling processed concluded. Both of these data types should preferably be exact to the
day, however that is not always possible. If the available dates are exact to the month, enter the
first of that month, e.g. when the date says May 2012, enter 01/05/2012. If the dates are exact
to the year, enter the first day of that year, e.g. when the date just says 2012, enter 01/01/2012.
The start/end date precision is used to highlight whether the dates are accurate to the day,
month, year, etc.

As the majority of Vietnamese data is recorded in metres, the original unit is automatically set to
metres. If the data has originally been recorded in feet this should be captured here. All unit
tops, bases, and thicknesses are recorded in the database as metres, so will need to be
converted before data entry.

This data type is used to describe the inclination of a borehole, e.g. vertical, inclined
downwards, etc. As the majority of boreholes in the Hanoi Urban Project are drilled vertically,
that option has been automatically selected.

The Data source data type is used to specify the location from where the data has come from,
e.g. the data was supplied directly by GDGMV, or by VIGMR, or HUPI, etc.

As a borehole data entry is made, the username of the person making the data entry and the
date when the entry was made are automatically infilled.

Upon initial data entry, this is automatically infilled with the same data as user/date entered
(Section 5.2.11). If edits are made after the initial entry, the username of the person making the
edits and the date when they were made is automatically captured.

12



The Lithology Log section (Figure 9) of the Borehole Data Entry form records all the lithological
unit information, in conjunction with the Additional Properties (Section 5.4).

LITH LOG | STRAT LOG | RQD LOG | WEATH LOG | 5PT LOG | GWL LOG | AQP LOG | EXPORT ALL LOGS

LITHOLOGY LOG Refresh Record Dictionary control _\, -

Lithology Click for More |Unit Description Top(m) Base(m) Thickness Reliability Base Bed
] M - Bin v 0.00 8.40 8.40| Chécchén ~| - |v
N CSM - Sét, Cét, Bun v 2.40 20.70 || 12.30||Chicchén v |- |v
N SC - Cét, Sét v 20.70 24.00 3.30 [Chicchan |- |+
N 34 - Cattrung, Catthd |~ 24.00 37.90|| 13.90||Chicchin v |- |v
N S- Cét v 37.90 47.40 9.50| (Chécchén ~| - |v
N G5 - S&i, San (cat ratth |+ 47.40 50.80 3.40 [Chicchan |- |+
N PG - Cudi, 56i v 50.80 33.00 32.20| Chécchén ~| - |v
*| v Chicchan ~ |- |~

Figure 9: The Lithology Log tab of the Borehole Data Entry form.

Lithology data is coded using two systems — one for unlithified or ‘superficial’ units and one for
lithified units. Unlithified units are coded based on all the grainsize components in order of
decreasing dominance. The codes for each grainsize are outlined in Table 3 and are based on
the Udden & Wentworth scheme (Wentworth, 1922). Only the grainsizes that are observed
throughout a unit are defined in the main lithology code; the additional, very minor components
are recorded in the Additional Properties form (see Section 5.4). Codes can be up to five
characters long to record as much lithological data as possible, however when exporting
lithology data you may choose to perform some data querying to reduce the string length to aid
in correlation and comparison. See Appendix 1 for worked examples on how to use the coding
scheme for unlithified units.

The coding scheme for lithified units is currently limited to a few common lithologies and can be
built up as the database is used more widely (contact the Data and Records Manager if it is
necessary to add new codes). The current lithology codes should be sufficient for use within the
Hanoi Urban Project.

This section should be used to contain a text description of the unit. You may transcribe the text
from the original version word-for-word, or provide a summary. With either option, you should
ensure that you have included details that are not represented within the coding methodology.

These three measurements should always be recorded in metres to two decimal places. Top
depth for the first unit of a borehole is automatically set as 0.00 m, but can be changed if this is
not appropriate. Once the Base depth for the first unit is entered, it is then automatically infilled
as the Top depth for the next unit. The unit Thickness is automatically calculated when Top and
Base depths are infilled. If a mistake in the depth entries is noticed, ensure that all affected
values are changed/updated, as the auto-infill function for the Top depth and Thickness
variables doesn’t automatically update retrospectively.

The Reliability code, also known as Depth Reliability, describes how trustworthy you find the
depth measurement data. This may be based on the measurements being rounded to the
nearest metre, or how legible the borehole log details are and whether you’re confident that you
have read them correctly. It uses a variation on the Kent methodology (Kent, 1964). Note that
this is a fully subjective field and percentage certainty within each category is just a guideline.
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Code | Grain size Definition

B Boulders Clast size greater than 256 mm.

L Cobbles Clast size between 64 mm and 256 mm.

Clast size between 2 mm and 64 mm; includes the Pebbles

Vv Gravel ;
and Granules sub-categories.

Clast size between 4 mm and 64 mm; the upper part of the

P Pebbles Gravel category.

Clast size between 2 mm and 4 mm; the lower part of the

G Granules
Gravel category.

Clast size between 1/16 mm and 2 mm; contains five sub-

S Sand . ;
categories of sand size.

Clast size between 1 mm and 2 mm; part of the sand

5 Very coarse sand
category.

Clast size between %2 mm and 1 mm; part of the sand

4 Coarse sand
category.
i 1 1 .
3 Medium sand Clast size between ¥ mm and %2 mm; part of the sand
category.
. Clast size between 1/8 mm and % mm; part of the sand
2 Fine sand

category.

. Clast size between 1/16 mm and 1/8 mm; part of the sand
1 Very fine sand

category.

Clast size less than 1/16 mm,; includes the Silt and Mud
M Mud .

sub-categories.

. Clast size between 1/256 mm and 1/16 mm; the upper part

Z Silt

of the Mud category.

Clast size less than 1/256 mm; the lower part of the Mud
C Clay

category.

Although not technically a grainsize, peat is very important
o Peat when describing lithological units. Not to be confused with

organic or carbonaceous material found within the units
(see Section 5.4).

Table 3: GDGMV Unlithified Coding Scheme.

The Base Bed code describes the nature of the contact of the unit being described with the unit
below. This is typically used to assign the position of geological rockhead (RH), or the total
depth (TD) of the borehole. Not every unit requires a Base Bed code, so it is not a mandatory
field. Rockhead denotes the base of the superficial deposits. Total depth is assigned to the
lowest unit recorded in the borehole only if that is where the borehole ends; if the borehole
continues beyond the last recorded unit, an additional unit is entered with a Lithology code of
either ‘NOCO’ (No Core) or ‘ROCK’ (if bedrock) that extends to the base of the borehole, where
‘TD’ is coded.
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The Additional Properties function allows for the organised storage of further detail for each
lithological unit that is not covered by the Lithology code. They range from specifics on grain
sizes and shapes to mineralogical components and sedimentological features. To use the
multiple functions, select the Additional Property that you want to assign from the list under
Property Type. This will then adapt the rest of the form to match the Property Type that you are
editing. See below for details on each Additional Property Type. If a certain Property value is
only noted within one section of the unit, new Top and Base values can be added for that
specific property.

Multiple colours can be recorded within this Additional Property, using the Qualifier option to
describe how dominant each one is. There is no limit to the number of colours that can be
recorded, however only one colour should be classed as Primary, Secondary, or Tertiary, but
multiple colours can be assigned to either Trace, Minor, or Additional. Once a Value is selected,
the code and full text is automatically entered into the Value Description. If more details need to
be entered, such as the relationship between the multiple colours — laminated, mottled, etc. —
these must be written into the Value Description after the automatically entered text.

B& sung cdc tinh chat trong khodng d siu dang ghi dir liéu giira 0 m. va 8.4 m. BE day ndi tai donvi (m) [~
Loai tinhchdt Gidtri Gidtriswmiéuta Bam dé hién thi thém Ghi chi vé tinh chdt = Vong loai Bbinh bay
CoL v|Indd |~||-[ndd - ndu da] Chiy&u - Hg|v
CoL v ||nd ~ || - [nd - ndu den] Thi¥ y&u - Hg ~
#| coL ~ | |xs ~ - [%5 - xdm séng]l b& sung -Hat|~ -
Bonvitinh 4 4|3 of 3 L lo Filte Search 4 3

Figure 10: Example of Colour data entry in the Additional Properties form.

If required, a qualifier can be added for colour. Figure 11 shows the available choices for colour
qualifiers.

BO sung cactinh chat trong khoang do sdu dang ghi dif liéu gilra 0 m. va 35 m. Bé day ndi tai do'nvi (m) [~
Logitinh chdt Giatri Vingloa Gidtrisy miéuta Bdm dé hién thi thém Ghi chi vé tinh chat Pinh bay

M cou vl[ad [+ [del - dd] -6 - Phu - Hang 3]
coL wlldnh  |~||4 Chil yéu - Hang 1 [at] - [3 - Thit yéu - Hang 2]

coL vllnh w5 (T yEU-Hang2 by 14 chi yéu - Hang 1] =
Banvitinh 4 4 9af 11 P M 4 ¥

9 W/t - Hang 4
on wi khoan M 1lof8 L 7 it hon - Hang 5
3 bd sung -Hang &

Figure 11: Colour Qualifier drop down demonstrated.

Multiple mineralogical qualifiers can be recorded within this Additional Property. No qualifier is
necessary. Once a Value is selected, the code and full text is automatically entered into the
Value Description. If more details need to be entered, such as the abundance, or
increase/decrease towards the top of the unit, they can be added to the Value Description.
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B sung cac tinh chéat trong khoang d§ sdu dang ghi di¥ lidu giira 0 m. va 24 m. BE day ngi tai do'n vi (m) [~

Logitinhchdt Gidtri Gidtrisw miutd Bam dé hién thi thém Ghi chi vé tinh chdt = Vong loai Binh Dbay

MIN v ||fp v || - [fp - Felspat (trang thach)] v

MIN ~|lBC ~ || - [gc- Glauconit] ~
F| v v ||qu v || - [qu - Thach anh] | v =
Bonvitinh 4 4 3 0f3 L lo Filte Search 4 L4

Figure 12: Example of Mineralogical Qualifier data entry in the Additional Properties form.

Multiple sedimentary structures can be recorded within this Additional Property. This Additional
Property records numerous different types of sedimentary structure, and as such you may enter
multiple values for a single lithological unit. Depositional sedimentary structures, as well as
bioturbation, and diagenetic structures are included within this Additional Property. Once a
Value is selected, the code and full text is automatically entered into the Value Description. If
further details need to be added, they can be entered into the Value Description.

B sung cac tinh chat trong khodng d6 sdu dang ghi dir liu giira 0 m. va 2.4 m. BEé day ndi tai donvi (m) [~
Logitinhchdt Gidtri Gidtrisy miéutd Bam dé hién thi thém Ghi chi veé tinh chdt = Vong loai Dinh Pdy
M| sED ~||BDT |~ ||- [BDT- Thinly bedded] v
SED ~|[BTL ~ || - [BTL - Low bioturbation] ~
SED ~|[MDE |~ ||- [MDE - Early-stage diagenetic nodules] o -
Bonvitinh 10of3 L lo Filte Search 4 3

Figure 13: Example of Sedimentary Structure data entry in the Additional Properties form.

The grain sorting codes are based on the standard five option dictionary used within
sedimentological descriptions. It is preferable that only one grain sorting Value is recorded,
however it is recognised that there may be some occasions when multiple grain sorting values
are required. Currently there is no option to describe a range of grain sorting. Once a Value is
selected, the code and full text is automatically entered into the Value Description. If further
details need to be added, they can be entered into the Value Description.

Code Grain sorting Definition
VWS Very well sorted Grains sorted to 0.35 SD
WS Well sorted Grains sorted to 0.5 SD
MS Moderately sorted Grains sorted to 0.7 SD
PS Poorly sorted Grains sorted to 1.0 SD
VPS Very poorly sorted Grains sorted to 2.0 SD
B0 sung cdc tinh chat trong khodng dd sdu dang ghi dir ligu giira 0 m. va 2.4 m. B& day ndi tai dorn vi (m)
Logi tinhchdt Gidtri Gidtrisy miduta B&m dé hién thj thém Ghi chii vé tinh chdt = Vong loai binh bdy
M| lGSORT ~ ||wsS || - [ws - well sorted] ~
* ~ v ~
Ban vitinh M 1of1 LI lo Filte Search

Figure 14: Example of Grain Sorting data entry in the Additional Properties form.
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The Sand Grain Size Additional Properties use the Udden & Wentworth scheme as their basis,
as in the Lithology code (Section 5.3.1). This is only used for adding detail to the definition
grains that fall in the ‘sand’ category. ‘Very fine grained sand with medium to very coarse sand’
would have a lithology code of ‘1S’, a Maximum Sand Grain Size of ‘5’, a Minimum Sand Grain
Size of '1’, and a Dominant Sand Grain Size of ‘1°.

Although the data type can be assigned whenever sand is a component part of the lithology, it is
mostly used when the dominance of the different sand grain sizes is not clear. An example is
‘coarse and fine sand’ would be coded within the Lithology data type as ‘S’ with the Maximum
Sand Grain Size being ‘4’ and the Minimum Sand Grain Size as ‘2’, the Dominant Sand Grain
Size would not be used in this example. This would be different to ‘coarse sand with fine sand’,
where the Lithology code would be ‘42’ and the Sand Grain Size Additional Property would not
be required. Once a Value is selected, the code and full text is automatically entered into the
Value Description. If further details need to be added, they can be added to the Value
Description.

B0 sung cac tinh chét trong khoang do séu dang ghi dif liéu giira 0 m. va 35 m. Bé day ndi tai don vi (m) [~
Logitinhchdt Giatrii  vongloa Gidtrisuy miéuta Bdm dé hién thi thém Ghi chi vE tinh chat Pinh Pay
CoL v nh |4 v | [[nh - ndu hiing] - [4- Chd yéu - Hang 1]
GSHP ~BL ~ ~ | [BL- Bladed]
| DGs i | |[4- cat tha) e
Banwitinh 4 4130 2 - Ct hat nhd Fine sand
i khoan 4« [1ofg |l 1 - Cat min wery fine sand
5 - Cat rdt tha Wery coarse sand
B M 1 of 285 4 - Cattha Coarse sand
3- Cattrung Medium sand

Figure 15: Example of Dominant Grain Size data entry in the Additional Properties form.

Maximum and Minimum Grain Size values are a different type but the entry method is the same
as for Dominant Grain Size, and their values are constrained by the same dictionary.

The dictionary for Grain Shape is based on the standard four category system used when
describing the morphological shape of deposited clasts (see Figure 16). It is designed to be
used for the description of larger grain sizes, e.g. pebbles to boulders, rather than finer grains.
The system is based on a ratio between the triaxial dimensions of the clast. The dictionary
contains entries with multiple shape categories within a single value. Once a Value is selected,
the code and full text is automatically entered into the Value Description. If further details need
to be added, they can be added to the Value Description.
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Figure 16: lllustration of grain shape and relationship of triaxial dimensions. Alternative

terminology includes: Oblate — Disc; Equant — Spheroid; Prolate — Rod. Modified after Nichols,

1999.
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BLPL BLFL - Bladed and prolate
ECQ  EQ-Equant
EQBL EQBL - Equant and bladed

y | EQPL ECPL - Equant and prolate

EBP |EBP - Eqguant, bladed and prolate
OB OB -Cblate

OBBL OBBL - Oblate and bladed
OBEC OBEQ - Oblate and equant
OBPL OBFPL - Ohlate and prolate
OBP |OBP - Oblate, bladed and prolate

OEB | OQEB - Oblate, equant and bladed

OEBP| OEBF - Oblate, equant, bladed and prolate
OEP | OEF - Ohlate, equate and prolate

FL |PL-Pralate

Bd sung cactinh chét trong khoang do sau dang ghi dif liéu gilda

0 m. va

35 m. B&é day noi tai do'n wi (m)

Bam dé hién thj thém Ghi chi vé tinh chét Pinh Pay
~ | [nh - nau hing] - [4- Chi yéu - Hang 1]
~ | |[[BL - Bladed]

Bladed

Bladed and prolate

Equant

Equant and bladed

Equant and prolate
Equant, bladed and prolate
Ohlate

Oblate and bladed

Ohblate and equant

Ohlate and prolate

Oblate, bladed and prolate
Chlate, equant and bladed
Oblate, eqguant, bladed and prolate
Oblate, equate and prolate
Frolate

™

Figure 17: Example of Grain Shape Properties data entry in the Additional Properties form.
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The Grain Sphericity Additional Property type is used to describe the shape of the larger grains,
more specifically how close to a perfect sphere they are. Grains range from high to moderate to
low sphericity. The dictionary contains entries with multiple sphericities in a single Value, e.g.
‘low to moderate sphericity’. Examples of high and low grain sphericity can be seen in Figure
19. Once a Value is selected, the code and full text is automatically entered into the Value
Description. If further details need to be added, they can be entered into the Value Description.

BO sung cac tinh chat trong khoang do siu dang ghi dif ligu gidra 0 m. va 35 m. B8 day nodi tai donvi (m) [~
Logitinh chd Giatri Vongloa Giatri sy miéuta Bam dé hién thi thém Ghi chi vé tinh chit Pinh bay
oL v | Inh |4 w | [[nh - nau hiing] - [4 - Chi yéu - Hang 1]
55HP ~ | BL ~ ~ | |[BL- Bladed]
#| |esc al-- | [[HS - High sphericity] =
e R e, (IS HS - High sphericity High sphericity I

nui khoan W« 1o a| L5 LS - Low sphericity Low sphericity
LHS |LHS - Low to high sphericity Low to high sphericity

an 1of2as | » MLMS | LMS - Low to moderate sphericity Low to moderate sphericity
M5 | M5 - Moderate sphericity Moderate sphericity
MHS | WMHS - Moderate to high sphericity Moderate to high sphericity

Figure 18: Example of Grain Sphericity data entry in the Additional Properties form.

The Grain Angularity Additional Property type contains six Values to describe the degree of
smoothing on a clast. More angular Values indicate that the clast has lots of sharp corners,
whereas more rounded Values indicate that the surface of the clast is much smoother. Like the
Grain Sphericity Additional Property type, this is also dominantly applied to larger grain sizes,
e.g. pebbles to boulders. The dictionary contains entries with multiple angularity categories
within a single Value, e.g. ‘subangular to poorly rounded’. Examples of Grain Angularity can be
seen in Figure 19. Once a Value is selected, the code and full text is automatically entered into
the Value Description. If further details need to be added, they can be entered into the Value
Description.

VERY ANGULAR ANGULAR SUB-ANGULAR  SUB-ROUNDED ROUNDED WELL ROUNDED

HIGH
SPHERICITY

LowW
Figure 19: Grain sphericity and Grain angularity. Modified from Powers 1953.

SPHERICITY
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Bd sung cactinh chat trong khoang do siu dang ghi dit liéu gilra 0 m. va 3.5 m. BE day nodi tai donvi (m) [«

Loaitinh chdt Giatri Vongloa Giatri sy miéuta Bam dé hién thi thém Ghi chi vé tinh chat BPinh Pay

CoL ~||nh ~ |4 v | [[nh - ndu hiing] - [4 - Chil yéu - Hang 1]

GSHP ~||BL ~ v ||[BL - Bladed]

¥ |cas ~ w w | [AN - Angular]
Banvitinh 4 413 ok Angular |
i vi khoan M« 1 of 9| 2MNPR ANPR - Angularto poorly rounded Angularto poorly rounded
AMNRC ANRO - Angularto rounded Angularto rounded
bn M1 of285 | b W ANSSANSA - Angular to subangular Angularto subangular

ANE AMVE - Angular to very rounded Angularto very rounded
PR |PR - Poorly rounded Poorly rounded
RO |RO - Rounded Rounded
ROWR ROWR - Rounded to very rounded Rounded to very rounded
5S40 |58 - Subangular Subangular
SAPR|S&FR - Subangular to poorly rounded Subangular to poarly rounded
SAR0|SARD - Subangularto rounded Subangular to rounded
S40R|S4WR - Subangular to very rounded Subangular to very rounded
W W - very angular wary angular
WASAN WAAN - ary angular to angular wery angular to angular
WEAPR WAPR - Wery angularto poorly rounded wery angular to poorly rounded
WEARC WARD - YWery angular to rounded wery angular to rounded

Figure 20: Example of Grain Angularity data entry in the Additional Properties form.

The Stratigraphy Log section of the Borehole Data Entry form records the stratigraphical unit
interpretations and is used in conjunction with the Lexicon Database (see Report OR/21/019). It
is important that any stratigraphical unit used within the database has an entry within the
Lexicon Database created first, and the necessary details can then be ported from there into the
borehole database; this will minimise the risk of errors occurring.

It may be the case that the stratigraphy data is already included within the borehole log or
associated documents. As you are entering this data into the database, it is important to do a
quick QC to ensure that you are happy with the interpretation. It may be that the data is old and
interpretations have changed since it was initially written, or that a typographical error was
made during the process. If there is no interpretation available, interpret using your own
knowledge and understanding of the stratigraphy. Other data sources, like geological maps,
nearby boreholes, and additional reports may help in your interpretation. Within the Hanoi
Urban Project, biostratigraphical data has often been used to inform stratigraphical
interpretations.
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Thach hoc | Bia tAng | CLP | Phong Héa | TN XTC | MNN | TC TCN | Xu#t ban ghi

Dia tang Quén lytirdién | |Hanoi Urban |v
Pia ting B3m dé hién thi thém Ghi chi vé dia ting Pinh m. Pédy m. BE& day Mirc dd tinci base bed
ﬂ 7 v 0.00 Chécchén |v||- v

Ban vi khoan W 1of1 H lo Filte Search

Figure 21: The Stratigraphy Log tab of the Borehole Data Entry form.

Select the interpreted Stratigraphy code at this data entry point. In addition to all the
stratigraphic unit codes, there are additional codes that separate naturally deposited units from
surface weathering and human activities. The first code entered for a borehole is often likely to
be either ‘SOIL’, or one of the anthropogenically influenced codes such as ‘MGR’ (Made
ground), unless the superficial deposits or bedrock are directly exposed at surface. If core
recovery has been poor and there are sections of the core missing, the code ‘VOID’ can be
used to signify no data. If the borehole has drilled deep enough to hit basement, the code
‘BMNT’ should be used — this will generally be at the base of the borehole and the code should
not be used for anything overlying other lithostratigraphical units.

This section should be used to contain any additional stratigraphical description of the unit,
alongside a record of the data used to come to that conclusion if appropriate. You should
ensure that you have included details that are not represented elsewhere within the coding
methodology.

These three measurements should always be recorded in metres to two decimal places. Top
depth for the first stratigraphic unit of a borehole is automatically set as 0.00 m, but can be
changed if this is not appropriate. Once the Base depth for the first stratigraphic unit is entered,
it is then automatically infilled as the Top depth for the next unit. The unit Thickness is
automatically calculated when Top and Base depths are infilled. If a mistake in the depth entries
is noticed, ensure that all affected values are changed/updated, as the auto-infill function for the
Top depth and Thickness variables doesn’t automatically update retrospectively.

Currently, the Reliability code, also known as Depth Reliability, describes how trustworthy the
assigned depths for the stratigraphic unit are. This may be based on how confident you are in
the stratigraphical interpretation, whether the measurements have been rounded to the nearest
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metre, how legible the borehole log details are and whether you’re confident that you have read
them correctly, etc. It uses a variation on the Kent methodology (Kent, 1964). Note that this is a
fully subjective field and percentage certainty within each category is just a guideline.

An alternative use for the Reliability code could be used instead. GDGMV can discuss the use
of the Reliability code to refer to the entire unit definition, rather than just the reliability of the
depths. If this use is decided upon then this section should be updated to represent that.

The Base Bed code describes the nature of the contact of the stratigraphical unit being
described with the unit below. This is typically used as standard to assign the position of
geological rockhead (RH), or the total depth (TD) of the borehole. Rockhead denotes the base
of the superficial deposits. Base Bed can also be used to indicate where a contact is
unconformable or gradational, etc. Not every unit requires a Base Bed code, so it is not a
mandatory field. Total depth is assigned to the lowest unit recorded in the borehole only if that is
where the borehole ends; if the borehole continues beyond the last recorded unit, TD is not
assigned, or an additional unit is entered with a Lithology code of ‘NOCO’ (No Core) that
extends to the base of the borehole.
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6 Borehole search function

Several tools have been designed to aid in the search for specific boreholes. These search
tools are located on the top right of the main Borehole Entry Form (Figure 22). In all search
tools, all borehole records remain available to scroll through — the search merely navigates
through the records until it gets to the required one. All search methods relate to the Borehole
Name only.

El Bigu miu bign tip nhip ditliéu 18 khoan — m} *
D0 LIEU CHI MUC LS KHOAN L5 khoan méil | X6a 13 khoan hién tai ||530 xén theo <[ rimkigm bangvi tri D]~ [b3ng ten <] |
Tén|d khoan | HLOBMSL Toa di x | 586994 Toadd y [ 2326194 [T Kiém tratoa dg Hetoadd | 3405 - vietnam - onshore |~ |
3y dung GDGMV_ID | GDGMV_ID |F43530ca-0002 | Toa d6 2 (m)| 7.95 Kidu | 7 | Téngdé sau(m) | 83.50
Chi muc day dd Herm tai liéu1d khoan Ghi chi

Figure 22: Search and Group By tool locations are highlighted by the thick red box.

Running from left to right as displayed at the top of the Borehole Entry Form, there are 3 drop
down list boxes: Order by (Sap Xép Theo); Search by location ID (Tim Kiem Bang Vi Tri Id);
Search by name (Bang Tén). Each of these is detailed below.

This drop down changes the grouping of ordering of the first search box according to the values
selected. All returns are first returned grouped by the value selected and then in alphabetical
order within each group. The options available are:

1. GDGMV_ID

2. Borehole Name

3. Coder of the borehole
4. Date of Coding
5

= Bigl miu bién t3p nhip i liéu 1§ khoan - o x
™~ 2 i = * - o e n e =, Y " Y ) Fy A
DO LIEU CHi MUC LO KHOAN L8 khoan méi | %6a 15 khoan hién tai |Sapxeptheu GOGRIVID | Tim kighn bngvi trf 1D \ bang tén ~
— N N - = R .| GDGIY 1D Bore Name | Xcoord vcoord Cader| Project Date "
Ten 1§ khoan | co11 Toadd x| 585292.45 Toadiy |2332040.54 Kigm tratoadi | Hetpads| Syt 7035 13355515 Tnomd Haset Urban Le/0772019
N . ) Fa4868Cd2-0007 G6 577280 2335240 ROMC Hanai Urban 16/07/2019
4y dung GDGMV_ID | GDGMV_ID [NOSONAME-20190816085329 ‘ Toa 882 (]| 8.36 Kigu Fa868Cd2-0008 | &7 577467 2335108 ROME Hanei Urban 16/07/2019
" — PR i FA858C42-0009  |GB 577653 2934987  ROME Hanoi Urban 16/07/2018
Chi e iy do e tai lieuld khoan Ghi chia F18680a3-0001 | B11 578964 2336191 ROME Hanoi Urban 16/07/2019
" - - F18630a4-0001 | HLDA 589332 2380287  ROMC Hanoi Urban 16/07/2019
Thach hoc | Bia tang | CLD  Phong Ha | TN XTC | MNN | TCTCN | Xudt bén ghi F48580a4-0002 | H2DA S30115 2380449 ROME Hanoi Urban 16/07/2019
~ - N 3 F— Y L F48680a4-0003 H3D& 590052 2340260 ROMC Hanai Urban 16/07/2019
GHI DU LIEU THACH HOC Lam rndi cllk ligu Quan by tir dié rages0ad-0004 | HaDa sgag7d 2340023 ROME Hanoi Urban 16/07/2018
= eEnog mans i 8 5 gy M| FOE5EDd-0005  |HSDA 569733 2340085  ROME Hanoi Urban 17/07/2018
Thach hgc Pinh (m) Pay (m] Bé day Min
i Bém A€ hidn thi thém \CRLCREIED (m) Dy (m) v F186304-0005 | HEDA 580895 2333788 AOME Hanoi Urban 17/07/2018
¥ lsoi- ot v 0.00 500 500 ch
1-Cat min - 5.00 2000/ 15.00 chiF
F48680c1-0003 512 579142 2335870 ROMC Hanoi Urban 16/07/2019 v

Figure 23: Scrolling to the required Borehole

This dropdown list box allows the user to scroll through the values returned and on selecting a
row will navigate to, and display, the selected borehole on the form.

This option allows the user to start typing characters into the box in order to find any given
borehole. This is best utilised by clicking on the dropdown arrow and then typing in characters
which will navigate through the displayed list until the user selects one by clicking on it in the
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list. Note that as you start to type the list will navigate to the first occurrence of each letter in the
order in which you enter them (in Figure 24, TD has been entered and the list has navigated to
the first occurrence of TD and all other records beginning with TD are below it.

= Biéu miu bién tip nhip dit liéu 13 khoan - u} ®
™ 2 i = ] - P ' a n & = n = F n E "
DO LIEU CHI MUC LS KHOAN Lé khaan m || x6a 13 khoan hign tai |[53p «€p thec[oDamy D[ Jrim kigm béngviwriio[~ [[bdngein  [To]
Tan 1 ki Toa db Toads - = o toa 05 Borehole Nar GDGMY_ID XCoord vCoord Coder Project
énld khoan | TD.14 0a dd x| 593376.37 oaday 2332030.11 Kiém tra toa dj Etoadi | 3405 - Vietnd F1858D.2.0002 586627 47 | 282586493 |ROMG Hanoi Urban
B d] Toa do 2 (il 7581 cidal? Tang ds szl O F4B50BLL-0019 50265175 | 2322048.88 ROMG Hanoi Urban
Xay dung GDGMV_ID | GDGMV_ID ‘F’JBSEDEL“”DI | 2 diz2(m) 7. feu ] ¥ | Tengdosaieg g F1880Bal-0023 57935699 | 2318857.04 ROMG Hanai Urban
0 S T ) 014 FAB68DCL-0001  583976.57 | 2332090.11 ROMG Hanoi Urban
CiGEERCY LRI e Shi chit 015 F4B80Bal-0001  578256.57 | 2322126.88 ROMG Hanoi Urban
PR S P 5 Hanai Urban
Thach hoc | Biating | CLD | Phang Hoa | TH XTC MNN | TCTCN | Xuit ban ghi| oy - e —
o, —— — 6 F4BB0BLL-0020  593068.18 231945644 ROMG Hanoi Urban
GHI DU LIEU THACH HOC Larn m i dif lidu Quan Iy tir dién D& MOSQMAME-20190¢ 585095 42 | 2331632.83 ROMG Hanoi Urban
Thach hot P ARAG s P Binh (m) Bay(m) BB dyy Micdstinc Lien hd TEST KEN 64 NOSQINAME-LOSSOE 12345 23456 kigl Hanol Urban
S Bdin ¢ hidn thi thom \ChiENIEE R () 2S7(al i TMHLO FAB8B0B22-0010 588121 2321805 ROMG Hanol Urban
DIEET » 0.00 230 350 chac chirl~|[uc |TMkLL FABB0Ba2-0011 588499 2321864 ROMG Hanoi Urban
THIH14 F4BB0Ba2-0012 585562 2522077 ROMG Hanoi Urban
ZC - Bt Sét ~ 2.20 3.00 0,80 (Chacchar v | - TMHLS F4580BR2-0013 580616 2321738 ROMG Hanal Urban
TMHI16 F4BB0Ba2-0014 585280 2521640 ROMG Hanoi Urban
1 - Cat min ~ 3.00 6.30 2.30 (Chacchar | - ~
C-set ~ 6.30 15.50 9.20 | Chicchdn v | - -

Figure 24: Using the Bang Tén search function to scroll to and then select a borehole.

Selecting the highlighted row (in this case TB3 as shown above) will navigate the form to the
selected record as seen in Figure 25.

& Bigu miu bign tdp nhip dif liéu 18 khoan — O x
DO LIEU CHI MUC LO KHOAN [LE khoan mai| | 6a 18 khoan hién tai [53p #ép theofeDamy 1D]w [Tim kigm bangvi wiip]]bangten || =
Tér |8 khoan | Tos Toadd x | 584412.43 Toaddy | 2326913.07 Kiém tratoa di Hétoadd | 3405-wietnam - onshore «
Hay dung GDGMY_ID GDGMVY_ID |F4858DC3-0037 | Toa dd Z (m) 7.712 Kidu |7 w | T8ngdd sau(m) | 60.00
Chl muc day dd Hem tailiéuld khoan Ghi chi

Thach hl;lc|Bi_a téng|$| PhongHoa | TN XTC MNN | TCTCN | Xuét ban ghi|

GHI DU LIEU THACH HOC Lam mdi ditliéu quén Iytir dién  HanejUrban | -
Thach hoc Bam dé hién thithém Ghi chii v& thach hoc pinh (m) Day(m) BB day Micdétineg Lién hé co ban
Pl S0l - pat v 0,00 0.30 0,30 |Chic chir~ || - v
C-5ét v 0,30 2.00 2,70 | Chicchir~ || - -
CS - Sét, Cat ~ 3.00 3.50 0,50 (Chicchdn || - ~
CoSat o 280 70 280 ChAnchir. e o

Figure 25: By selecting the T3 record in Figure 24, the data for the TB3 borehole will be
displayed in the Forms and be available for viewing and editing.
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7 Dictionary Control

This button appears on several forms in the application and when pressed
will take the user to a dictionary control form where examination and (if
appropriate permissions are granted) edits and additions may be made.

Quan by tir dién

=l GRAIN SIZE x
: Kl‘ém soat T dlén N‘hén “\,téo’th\é d.é;’mo“\tu dLé’n m:él nng‘b‘i qun% muo”ﬁn xem, h\lé’u nguﬁi ciurjg sb‘a} .ch\L“}‘a .hﬂo_a“c [ali} sung dL:,‘t‘ Ii'éu Cap nhat Tir
vao bat clirtlr dién nao, hay nhd nhdn nat Cap nhat khi hoan thanh dé 1am mdi tir dién trung tam vé tinh dign
chit thach hocvdi cacthay ddi.
. T:_ach tr::.égnﬁ Mycdich | Néndd | Binghi Tihbio | oo | (Didm bt Kich i t{r’fn“zia c{a’:-‘hgi‘sa Hink ?:c‘:ﬂ‘?‘a" Cu tric | Khodng ’;‘:::: chint sira
oo k‘hoan |5 khoan go0 khac mat Jau hat ien 5 i dang hat .h . tram tich =30 . hang

M3 higy - Tén - Hang + Hiéntrar - k3 hiéntrang dinl - Ténmi sip xép [~

Upper Thai Binh - alluyial = FMDUPG IMFORMAL

TBL Lower Thau Binh © FHOUPG IMFORMAL

TBLA Lower Thai Binh - alluyial [ PRDOUPG IMFORKAL

TBLL Lower Thai Binh - alb © PHDOUPG IMNFORMAL

HH Hai Hung C FHDOUPG IMFORMAL

HHL Upper Hai Hung - | © FHRDOUPG IMFORMAL

HHM Middle Hai Hung - marine [ PRDOUPG IMFORKAL

HHL Lower Hai Hung C FRDUPG IMFORMAL

HHLL Lower Hai Hung - 1b C PHOUPG IMFORMAL

HHLB Lower Hal Hung - amb © FHOUPG IMFORMAL

WP Winh Phuc C PHDOUPG IMFORMAL

WPL Upper vwinh Phuc - alb C FRDUPG IMFORMAL

WP Middle winh Phuc - | C PHOUPG IMFORMAL

WPL Lowrer winh Phuc - alluvial © PROUPG IFORMAL

HM Ha Maoi C PHDOUPG IMFORMAL

HIMLA Ha Moi - alluwvial C FRDUPG IMFORMAL

HMF Ha Moi - ap C FHROUPG IMFORMAL

e Le Chi - alluvial © PHDOUPG IMFORMAL

o ly] Quaternary, unclassified C PHDUPG IMNFORRMAL

QA CQuaternary, unclassified - alluvial © PMDUPG IPFORMAL

QUE CQuaternary, unclassified - e C FPRDUFG IMFORRAL

auL Quaternary, unclassified - hl C PHDUPG IMNFORRMAL

QUH Quaternary, unclassified - hm C PHOUPG IPFORRAL

QU CQuaternary, unclassified - marine © PMDUPG IPFORMAL

MU heogene, uncdlassified C FPRDUFG IMFORRAL

SO0 Top soil © PHDOUPG IMFORMAL -
Rec-u;c;:_l' 1 U-f-35 I L PI Mo Filter | Search 4 . T T »

Figure 26: The Dictionary Control Form showing Stratigraphy Dictionary Tab values.

Each Tab on the Dictionary Control Form allows access to a different dictionary. Upon pressing
a Tab the Form will display the values for the dictionary under it and the tab background will turn
pink to show it has been selected (Figure 26). The Dictionary Control Form does not display all
the dictionaries available or used within the Application, but does contain those that are most
likely to be edited or viewed.

The final tab is not strictly a dictionary, but displays the current filepath to any documents
associated with any of the records (Figure 27). The filepath should be set to the GDGMV-
approved storage area for any files related to the boreholes and their data. As a result, this
filepath should not be edited or changed as the links to all related documents would be lost.
However, if an organisational decision has been made to re-locate these documents to a
different part of the server or to another server, this filepath will need to be updated.
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GRAIN SIZE X

T * S = Mhéh vao thé dé md tir dién ma ngwdi ding mudn xem. NéEu ngudi dung siva chita hodc bd sung dif ligu Cép nhit Tiv

: Kiém soat Tir dién vao bat ol tir dién nao, hdy nhi nhan nGt Cap nhat khi hoan thanh dé lam mdi tir dién trung tam vé tinh dién
chit thach hoc vii cacthay ddi.

Hidn

BEma | Dhgdc | . [Bbchon Micds
MLGAMH | Mau s3c : loc cia
: hat

. Mucdich | Ménd3
TIEE i can | gd

Update the root part of the path to the scans
folder. e.g. C:\Scans or W:\Vietnam\Scans etc.

ScanFathRoot tal |

Figure 27: Current path to the root folder for any documents stored on the server.

26



8 Borehole Entry Form — Additional sections

For further details on any of the following data types and techniques, please contact the
relevant specialist within GDGMV.

Rock-quality designation (RQD) is a rough measure of the degree of jointing or fracture in a
rock mass, measured as a percentage of the drill core in lengths of 10 cm or more.

Methodology: It is the borehole core recovery percentage incorporating only pieces of solid
core that are longer than 100 mm in length measured along the centreline of the core. Typically
there will be several such measurements taken along the core from the borehole.

Thach hoc | Dia tAng | CLD | Phong Héa | TN XTC | MNN | TC TCN | Xuét ban ghi

Fora rewROD logenter the first interwal top thenyouonly need to enter base depths forthe rest ofthe log 2 PR . n w
RQD I_Og deptheas topsare inberited fromabove, Youcanedit tops if intevalzare noncontiguos, Quan |\jtl.r dién Hanai Urban
do Pinh m. Pay m. Recovery% RQD % Notes BEé day Logger
ROD 5.00 10.00 85 (] 5.00  KIGL |~
*| rap KIGL |~

Figure 28: Rock Quality Designation data entry example.

The weathering assessment log notes the approximate extent and degree of weathering
encountered in a borehole.

Methodology: enter the degree of weathering encountered in any interval. The standard
convention dictates that the values may be in roman numerals or as text e.g. “Il” or “Slightly
Weathered” (see Figure 29).

Thach hoc | Piatdng | CLD |Phong Héa | TN XTC | MNN | TC TCN | Xuét ban ghi

Phong Hoa  [omieloe brenerie 2 e ep s ey s e Quan i dién | HanolUroan (-
do Binh m. Day m. Phong Hoa phap dién Bam dé hién thithém  phong Hba Phong Haa Baday Logger
WWES, n.00 1.20 Il - Moderately weatherec ~ 1.20 | KIGL |~
4 WE&, 1.20 2,50 ~ 130 KIGL ~
WEA, 2.50 a0 h-fresh 210 KIGL |~
*1 e, I - Moderately weathered KIGL ~

I% - Highly weathered

W - Completely weathered
Wl - Residual =oil

|- Mot Available

T - Mot Entered

Figure 29: Weathering assessment data entry example.

The standard penetration test (SPT) is an in-situ dynamic penetration test designed to provide
information on the geotechnical engineering properties of soil.

Methodology: Up to six measurements can be taken in any given sample. Enter the depth of
the sample and a value for each of the number of blows recorded. Then enter the ‘N’ value from
the log, which is the calculated “standard penetration resistance”.
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Thach hoc | Piaténg | CLD | Phong Héa | TN XTC | MNN | TC TCN | Xuat ban ghi
SPT Log Quan Iy tir dién | [Hanoi Urban |~
do ChiEu s3u Kiduldy Thitnhdt Thirhai Thirba  Thittw  Thirndm  Thid siu "N"Gid tri Ghi chi Logger
{m} mau
SPT 12,305 v 1 5 2 4 5 7 18 KIGL |v
#|[spr 18,45 |5 v 9 ] 23 22 12 22 a1 & KIGL |~

Figure 30: Standard Penetration Test data entry example.

Generally speaking this log records the level at which water was struck in a borehole. Often
there is only a reference to a water strike and not what type of measurement has been taken.
However, if any further data is available then in should also be recorded here. If available, make
sure to enter the date and time that the measurement was taken.

GWL - Bi ket nwéc is used where there is no explicit water level ‘type’ value present, e.g.
RWL, SWL and PWL are not recorded.

SWL - Strike Water Level is the depth at which water was first struck.

RWL - Rest Water Level is the level measured after a period of time has passed and is
measured by dipping the level.

PWL - Pumped Water Level is another dipped measurement taken after a designated amount
of pumping out of the water has taken place.

Thach hoc | Pia tdng | CLD | Phong Héa | TN XTC | MNN | TC TCN | Xuét ban ghi

Murc Nuwac Ngém Quan Iy tir dign | [Hanoi Urban v
do Cach do Cap do(m) MNgay Thiigian  Ghi chid Logger
4 GWL GWL ~ 3,250 22/12/2020 10:20 KIGL |
* WL GWL B ket nudc KIGL |
SWL  Strike W Level

RWL Rest W Level
PWL Pumpw Level

Figure 31: Water Levels data entry example.

The Aquifer Property Log is used to store data on specific aquifers that the well intersects. Enter
the AQP Type followed value and measurement units. Then enter the date that the
measurements were taken. Any additional details can be recorded in the Notes section.

Thach hoc | Bia tdng | CLD | Phong Héa | TN XTC | MNN | TC TCN | Xuét ban ghi

TCTCN Quan Iy tir dién | |Hanoi Urban |~

do TCTCN do TCTCN Gidtri Cacdon vi Ngay Ghi cha théng dich
»

AQP w 0.000 ~ w

Figure 32: The Aquifer Property Log data entry form.
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9 Data Export

The data export form tab opens shows the three data export options that are currently available
within the Borehole Database Application. The system stores these spreadsheets and files to a
folder called “Exports” specially created by the system in the directory where you saved your
user entry file (*.accdb file) as explained in the red text on the form itself (see Figure 33). The
system creates a unigue filename for every export you make.

e Export all data to an Excel Comma delimited Spreadsheet.
o Export all data to an external CSV file
e Export all data to a set of CSV files formatted for easy use in Groundhog.

Select the required export format by ticking in the box to the left of your chosen option and
press the button above (Xuat ban ghi). You will see a few message boxes detailing the progress
of the process and reminding you where the files are saved.

Thach hl;lc|Bi_a téng|E| Phong Hl:'|a|TN XTC|MNN |TCTCN | Xuét ban ghi|

Phin nay cho phép nguiti dung xust TOAN BO bin ghi d8 nhap & dinh dang thich hatp cho nhigu goi dit ligu khac nhau, Qué trinh nay s& tao ra mat
hang tinh vii sd lugng cac sheet phu thudc vao kidu xudt ma nguwiri ding yéu ciu. File nay s& dun e luu trong thoe muc "Exports”, oo thé tim thay ¢
trong folder project ma PhEn mém tao ra, Néu folder chua tin tai, hé thing s& tao cho nguiti ding, Mai mat file Excel duoc dit tén theo ngay va

thiti gian (d&n gidy) cung vdi "kiéu” va "loai goi di ligu”, widu: 20190417144306-LithGen.xlsx

Tiry chon kidu xuadt

Huat ban ghi

|T|‘Jy chon kidu xudt chuyén gia |

[ [xust toan bé dit liéu dé hop nhat |

O |)(ué't tat ca dif liéu sang (SW |

Xudt tat ca dii liéu sang Groundhog

Quan Iy tir dién

Figure 33: Data Export Form.
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Appendix 1

Appendix 1 contains a worked example to illustrate the real-world application of the digital
borehole coding workflow.

This is a simple example extracted from a GDGMV Excel document containing multiple
boreholes. Only data pertaining to the Borehole Index and Lithology Log was available within
the document. Additional documents elsewhere within GDGMV may contain further data related
to this borehole.

e[ Teweo i [v omn [ou [wowaseadn |
I

1.5 D4t san nén
2 15 4.5 3.0 Sét pha
3 4.5 21.0 | 16.5 | Cathatmin
4 21.0 220 1.0 Sét pha
5 220 285 65 Cét pha 1an san

H7DA | 589816 | 2339551 = 9860 _

6 28.5 32.5 4.0 Sét pha lan san
7 325 345 |20 Cat 1an san
8 345 455 | 11.0 | Catlan bot sét
9 455 | 575 | 12.0 | Cudisoilan cat
10 575 |59.7 |22 Sét két

Table 4: Borehole Index and Log data table for H7DA coding example.

The below data entry process is dealt with in order, with notes on check points and thought
processes in between steps. The general workflow is to work through each data entry point in
turn, from left to right, top to bottom.

9.1.1.1 BOREHOLE NAME:

This is a simple entry direct from the initial data — H7DA.

9.1.1.2 COORDINATES:

Before entering any coordinate data you, check that each coordinate is in a sensible format
whether that format matches any of the typical coordinate systems in Vietnam, outlined in Table
1.

X Coordinate:
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Having checked that the X coordinate value is in a sensible format, this is a simple entry direct
from the initial data — 589816.

Y Coordinate;:

Having checked that the Y coordinate value is in a sensible format, this is a simple entry direct
from the initial data — 2339551.

Coordinate System:

In this case, the coordinates within the original data match with the coordinate system EPSG
3405 — VN-2000 / UTM zone 48N. At this point the coordinates for the borehole can be checked
in a variety of ways to ensure everything is correctly entered, including a search for the location
on the EPSG website to make sure that it is plotting in the correct area. The linked GIS project
will not show the borehole at this stage, as a GDGMV ID needs to be generated first.

9.1.1.3GDGMV ID:

Only click on the ‘Create GDGMV ID’ button when you are sure that the coordinate data is
completely correct. Clicking the button generated the GDGMV ID ‘F4868Da4-007’. This
translates to grid square F4868Da4, and it is the 7™ borehole that has been entered within that
grid square. Clicking the button also creates a new folder named with the GDGMYV ID that can
be opened by clicking the ‘Open Current Scans’ button. Once you have the correct folder open,
copy the document or documents that are associated with the borehole database entry into that
folder.

If the data was derived from a spreadsheet with multiple logs entered into it the procedure is as
follows.

1. Manually create a folder named after the spreadsheet in the
\WURBAN_SERVER\Data\boreholes\Borehole_scans\spreadsheetl

2. Create a shortcut to that folder.

3. Rename the shortcut to the name of the spreadsheet e.g. spreadsheetl.

4. Now copy the shortcut and paste it into the folder created above in the ‘Create GDGMV
ID button’.

5. Repeat action number 4 for every borehole in the spreadsheet.

9.1.1.4 Z VALUE | ELEVATION:

As the location of this borehole is in Hanoi, we know that it is unlikely to have an elevation of
9860 m, or even 98.6 m. We can then conclude that the elevation data has been recorded in
millimetres. As the standard data entry unit is metres, we must convert 9860 mm to metres. The
resulting data entry is 9.86 m.

9.1.1.5 ELEVATION TYPE:

As there is no data available for this data type within the current document, there are two
options. Firstly, assign the value ‘1", which means ‘not available’. The second option is to search
for additional data relating to the borehole in the archives. If additional data is found, a digital
copy should be saved in the folder previously mentioned (see the GDGMV ID section above).
Any additional data should also be checked for more details Borehole Index information (see
Section 5.2).

9.1.1.6 TOTAL DEPTH:

As the only depth data available is as part of the lithological log and there is no other data that
conflicts, the total depth is recorded as the base depth of the lowest logged unit —59.7 m.
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Tén 1d khoan | H7DA Toa dd x | 589816 Toaddy | 2339551 Ki&m tra toa dd Hétoadd |3405- Vietnam - onshore |+

Xay dyng GDGMV_ID | GDGMV_ID |:4868Da4-0007 | Toa d5Z (m)|9.86 Kidu | ? | T8ngdé sau (m) 59.70

Chi muc day da ¥em tai ligu 16 khoan Ghi chi

Figure 34: Borehole Index data entry for H7DA coding example.

9.1.2.1UNIT 1:

‘Dat san nén’ is interpreted to be manmade levelling of the ground and infilling with soil and
therefore, the lithology code is ‘SOIL’. The manmade aspect of this unit will be captured within
the Stratigraphy Log, as ‘MGR’ — made ground. The full text has been entered into the Unit
Description as ‘dat san nén’. The Top depth for the first unit is automatically set to ‘0.00’ m and
does not require editing. The Base depth is ‘1.50° m. The Thickness of ‘1.50' m is automatically
generated and does not require editing. The Depth Reliability is automatically set to ‘Certain’
and in this case is left without editing. We may want to consider that all depths for this well are
generally rounded to the nearest 50 cm, and therefore the depth reliability may be lower.
GDGMV should decide on how this should be done and include the final methodology in an
update to Error! Reference source not found.. Base Bed has not been assigned to this unit a
nd has been left as the automatic data entry of ‘- (a.k.a. Not applicable), although it may be
appropriate to assign ‘UC’ as could be seen to represent an anthropogenic unconformity — this
is a decision for GDGMV to make.

SOIL- Bat « || Datsan nén 0.00 1.50 1.50 |Chicchan |« |- |+

9.1.2.2UNIT 2:

‘Sét pha’ is interpreted as unconsolidated clay with a smaller proportion of sand. The sand
component is considered substantial enough to be included within the main lithology code,
rather than separated using the ‘Trace Grains’ Additional Property type. The resultant Lithology
code is ‘CS’. The full text has been entered into the Unit Description as ‘sét pha’. The Top depth
is automatically set to be the same as the Base depth of the previous unit — ‘“1.50’ m and does
not require editing. The Base depth is ‘4.50’ m. The Thickness of ‘3.00’ m is automatically
generated and does not require editing. If a mistake is made with the Base depth of Unit 2 and
only realised once the data entry was complete, the Top and Base depths as well as the
Thicknesses of Units 2 and 3 would need to be checked and potentially manually edited.

CS- Sét, Cat ~ || &t pha 1.50 4.50 3,00 Chicchin |~ |- |«

9.1.2.3UNIT 3:

‘Cat hat min’ is interpreted as unconsolidated very fine sand and is given the Lithology code of
‘“1’. The full text has been entered into the Unit Description as ‘cat hat min’. The Top depth is
automatically set to be the same as the Base depth of the previous unit — ‘4.50’ m and does not
require editing. The Base depth is ‘21.00° m. The Thickness of ‘16.50' m is automatically
generated and does not require editing.

1- Cat min ~ || c4t hat min 4,50 21.00 16.50 |Chicchin |« |- |«

9.1.2.4 UNIT 4:

Asin 9.1.2.2, ‘Sét pha’ is interpreted as unconsolidated clay with a little sand, with the Lithology
Code and Unit Description entered accordingly. The full text has been entered into the Unit
Description as ‘sét pha’. The Top depth is automatically set to be the same as the Base depth of
the previous unit — ‘21.00’ m and does not require editing. The Base depth is entered as ‘22.00’
m. The Thickness of ‘1.00’ m is automatically generated and does not require editing.
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CS - Sét, Cat || sét pha 21.00 22.00 1.00|/Chdcchin v |- |~

9.1.2.5UNIT5:

‘Cét pha lan san’ is interpreted as unconsolidated sand with a smaller proportion of clay and
trace grains of very coarse sand. The Lithology code is ‘SC’, with the very coarse sand grains
recorded as an Additional Property. Qualifiers are not necessary with the Trace Grains
Additional Property Type. The full text has been entered into the Unit Description as ‘cat pha 1an
san’. The Top depth is automatically set to be the same as the Base depth of the previous unit —
‘22.00’ m and does not require editing. The Base depth is entered as 28.50’ m. The Thickness
of ‘6.50’ m is automatically generated and does not require editing. The Top and Base depths
within the Additional Properties Form do not need to be edited, as they will automatically infill
the background database with the same depths as the parent unit. If an Additional Property is
only applicable to a specific section of the lithological unit, those depths should be entered,;
there is no information to state that is the case here, so depths are not entered.

SC- Cét, Sét || cat pha 13n san 22.00 28.50 6.50 [Chicchdn |v|- |«
TRGR |5 ~ || - [Very coarse sand] e
9.1.2.6 UNIT 6:

‘Sét pha Ian san’ is interpreted as unconsolidated clay with a smaller proportion of sand and
trace grains of very coarse sand. Like Unit 2 and Unit 4, the Lithology code is ‘CS’. The coarse
sand grains are recorded as an Additional Property, similar to in Unit 5. The full text has been
entered into the Unit Description as ‘sét pha lan san’. The Top depth is automatically set to be
the same as the Base depth of the previous unit —’28.50’ m and does not require editing. The
Base depth is entered as ‘32.50° m. The Thickness of ‘4.00’ m is automatically generated and
does not require editing.

CS5- Sét, Cit ~ || 5é&t pha l3n san 28.50 32.50 4,00 [Chicchdn |v|- |+
TRGR ~ |5 ~ || - [Very coarse sand] -
9.1.2.7UNIT7:

‘Cat Ian san’ is interpreted as unconsolidated sand with trace grains of very coarse sand. The
Lithology code is ‘S’, with the very coarse sand grains recorded as ‘5’ within the Trace Grain
Additional Property Type. The full text has been entered into the Unit Description as ‘cat 1an
san’. The Top depth is automatically set to be the same as the Base depth of the previous unit —
‘32.50’ m and does not require editing. The Base depth is entered as ‘34.50’ m. The Thickness
of ‘2.00’ m is automatically generated and does not require editing.

S - Cat ~ || Cat 13n san 32.50 34.50 2.00 Chicchin [~|[- |+
TRGR ~ (5 ~ || - [Very coarse sand] w
9.1.2.8 UNIT 8:

‘Cat Ian bot sét is interpreted as unconsolidated sand with trace grains of silt and clay. The
Lithology code is ‘S’, with the silt and clay recorded using the Trace Grain Additional Property
Type. The full text has been entered into the Unit Description as ‘cat Ian bot sét’. The Top depth
is automatically set to be the same as the Base depth of the previous unit — ‘34.50’ m and does
not require editing. The Base depth is entered as ‘45.50' m. The Thickness of “11.00’ m is
automatically generated and does not require editing.

S - Cat v || Cat 13n bt sét 34.50 45.50 11.00 Chicchin |~| - |«
TRGR ~||C « || - [Clay Clast size less than 1/256mm lower part of the mud categ w
TRGR ~ ||z ~ || - [Silt Clast size between 1/256mm and 1/16mm upper part of th ~
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9.1.2.9UNIT9:

‘Cubi séi 1an cat is interpreted as unconsolidated gravel with trace grains of sand. Depending
on punctuation, it could also be interpreted as unconsolidated pebbles and granules with trace
grains of sand. In this case, the Lithology code of 'V’ is assigned, with the sand recorded using
the Trace Grain Additional Property Type. The full text has been entered into the Unit
Description as ‘cudi s6i 1an cat’. The Top depth is automatically set to be the same as the Base
depth of the previous unit — ‘45.50’ m and does not require editing. The Base depth is entered
as ‘57.50' m. The Thickness of “12.00’ m is automatically generated and does not require
editing. As the next unit is interpreted to be bedrock, the Base Bed code of ‘RH’ is assigned to
signify rockhead and the boundary between superficial deposits and bedrock.

V - Cudi sai || Cudi s&i 13n cét 45.50 57.50 12.00 (Chcchan |« | RH |+

9.1.2.10 UNIT 10:

‘Sét két is interpreted as lithified claystone. The Lithology code is ‘CST’. The full text has been
entered into the Unit Description as ‘sét két'. The Top depth is automatically set to be the same
as the Base depth of the previous unit — ‘45.50° m and does not require editing. The Base depth
is entered as ‘57.50' m. The Thickness of “12.00’ m is automatically generated and does not
require editing. As this is the lowest unit logged within the borehole and is assumed to be the
base of drilling, the Base Bed code of ‘TD’ is assigned to signify that the Total Depth is also
’59.70’ m. By assigning ‘TD’, the database will automatically enter this in the Borehole Index
section (see 9.1.1.6).

CST- 5&t két ~ || Sét két 57.50 59.70 2.20 [Chécchdn |~ | TD |~
Tén 16 khoan |H7DA Toa do x | 589816 Toaddy 2339551 Kiém tra toa do Hétoadd | 3405 - Vietnam - onshore
Xay dung GDGMV_ID | GDGMV_ID \[%‘SGSD&JVCCW [ Toa ddZ(m)| 9.86 Kiéu  ? v | Téngdd sau(m) | 59.70
Chi muyc day du Xem tai liéu 16 khoan Ghi chd

Thach hoc | Pia ting  CLD | Phong Héa | TN XTC | MNN | TC TCN | Xuat ban ghi

GHI DU LIEU THACH HOC Lam m&i di¥ lidu Quan Iy tir dién  [RGININGLROM - =
Thach hoc Bam dé hién thi thém Ghi chi vé thach hoc Pinh(m) Pdy(m) Béday Mircdd tincaBase bed
][ sou- oat 7|[oat san nen 0.00 1.50 §86] chécchin V- &
B CS - Sét, Cat v | Sétpha 1.50 4.50 3.00 Chicchin v|- |v
B 1-Catmin v || Cat hat min 4.50 21.00 16.50 (Chacchan v |- v
B CS - Sét, Cat v | Sétpha 21.00 22.00 1.00 Chicchin |v|- |v
B SC - Cat, Sét v || Cat pha l3n san 22.00 28.50 6.50 (Chacchan |v| - |v
| CS - Sét, Cat v || Sét pha lan san 28.50 32.50 4.00 Chacchan v | - v
| S-Cat v || Catl3n san 32.50 34.50 2.00 [Chacchan |v||- v
¥ [s-cat v || C4t 13n bot sét 34.50 45.50 11.00 Chicchén [v|] v
B V - Cudi soi v || Cudi soi 13n cat 45.50 57.50 12.00 [(Chicchdn v | RH v
B CST - Sét két v | Sétkét 57.50 59.70 2.20 (Chicchdn v | TD v
B BG sung cdc tinh chat trong khodng dd sau dang ghi dir liéu giira 345 m. va 455 m. B& day ndi taidonvi (m) |~
Loaitinhchat Gidtri Gidtriswy miéutd Bam dé hién thi thém Ghi chi vé tinh chdt  Vong loai Pinh Pay
»| TRGR v||C v || - [Clay Clast size less than 1/256mm lower part of the mud categ v
TRGR vz v || - [Silt Clast size between 1/256mm and 1/16mm upper part of th v
* ¥ ~ s v
Donvitinh 4 1of2 L 2 t Search < » -
Ponvikhoan 4 < 80of 10 LI I 2 N te Search

Figure 35: Fully coded Lithology Log example for borehole H7DA, refer to sections 9.1.1 to
9.1.2.10 for more specific details.
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No stratigraphical data is directly available for this borehole in the current documents. There are
a few options from this point, dependant on the project manager’s, or borehole coder’s chosen
workflow. The first option is to start interpreting the borehole as stand-alone data. This may
include the use of a geological map and a rough idea of the geology in that particular location.
As stated in section 9.1.2.1, the first unit to code within the Stratigraphy Log is made ground.
The coder may make the decision that this unit is simple ‘made ground’ (‘MGR’), or they may be
able to make further observations of interpretations, for example that the type of made ground
at this location is ‘raised fill' (‘MRU’). These additional interpretations will make it simpler to
evaluate the differences that may be recorded between borehole heights/depths and any DTM
data that will be used in the future modelling process. It may be preferable not to code this top
unit until the coder is ready to create a full Stratigraphic Log, as by coding a single unit the
Stratigraphy Log will be recorded as ‘present’ in additional data views, e.g. the linked GIS
project.

If the interpreter is not confident in their stratigraphical interpretation within the context of a
stand-alone borehole, or the lithological data is not detailed enough to inform a confident
interpretation, the interpreter may move on to code additional boreholes that have more
confident stratigraphical interpretations. Once an appropriate number of stratigraphical logs
have been entered into the borehole database, it is possible to view these using the linked GIS
project. It is also possible to export the initial data (see Section 9) and import it into an additional
software, such as GroundHog. Using the stratigraphical interpretations that have been made
already, a borehole coder may be able to extrapolate these units and use them to inform the
stratigraphical interpretation of another borehole. The ideal conclusion is for the majority of
boreholes to have fully interpreted Stratigraphy Logs to go alongside the fully coded Lithology
Logs. Once an appropriate number of these are available, the first iteration of 3D Modelling
workflows can begin. For more details on the 3D modelling workflow using GroundHog
software, please contact the BGS team at groundhog@bgs.ac.uk.
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