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From Data Discovery to Delivery



Introduction to Hydro GeoAnalyst

Hydro GeoAnalyst (HGA) is the most comprehensive, and yet easy-to-use, environmental
data management system, providing data validation, analysis, and visualization. The HGA
package integrates a list of flexible and customizable database structures used around the
world, complimented by state-of-the-art tools for data interpretation, statistical analysis,
GIS mapping, data charting, and two- and three-dimensional visualizations.

For most environment-related projects, whether they are contaminated sites or municipal
water supply projects, there is often an abundance of data that has been collected over the
years. How many times have you had to sift through several paper reports for that one piece
of information when compiling monthly summaries on a project? Can you be sure that you
have not misplaced a report or failed to mention an important piece of data?

The HGA package addresses these and many other needs in the industry. The system
enables you to create a project specific database, or enhance and build upon your existing
database. It can collect all of your previous data and reports and consolidate them into a
powerful relational database system that can be queried and referenced with ease.

HGA operates as a desktop application based on Microsoft SQL Server technology. The
package supports multiple user levels, for controlled data management, with structured
access privileges for setting up project data structures, checking out data to working sub-
projects, and submitting new or modified data.

Typical applications for HGA include:

« Regional water well management

« Contaminant site inventory

« Regulatory compliance

« Geologic cross sections

« Public access to information

« Environmental site assessment

« Monitored natural attenuation

« Regional aquifer characterization and management
« Cross-boundary data sharing

« Aquifer vulnerability mapping



What’s New in Hydro GeoAnalyst 2013

o Event Planning - this new module ensures that your field activities are always
completed correctly and on time. Easily create multiple schedules for various stations
and then create event plans that outline the details of your field activities including
stations to be sampled, data to be collected, field checklists and more. Event plans are
automatically converted into reports which can be printed and given to field personnel.
Hydro GeoAnalyst keeps track of all your event plans and automatically reminds you in
advance when scheduled field activities are due.

e Print Borehole Log Plots to PowerPoint ™ - Need to print out your Borehole Log
Plots (BHLPSs) fast? Use the Print BHLP to PowerPoint ™ feature available on the Well
Profile tab. A borehole log for each station in the currently selected station group will be
printed to a slide in a PowerPoint ™ presentation so you can simply print them out.If you
would prefer to customize your own template — you can build it yourself by simply
adding a query to a base printing template!

e Printto Excel™ - Push your HGA queries and data tables to Excel ™ templates for quick
and easy printing. You can also push HGA queries to Excel ™templates for charting your
time series data — all ready for printing. All Excel " templates are easily customized by
you.

e Start Page - When first launching HGA 2013 we have added a Start Page to help you do
common tasks such as creating a new project or opening an existing project — even
installing the Demo Project. There is also a lot of valuable information such as; what's
new in the latest version, links to online resources including “how to” videos to help you
learn about the new features more quickly, and links to our Technical Support staff to
make It easier to ask questions and report issues.

e Updated Query Builder - Our new Query Builder has been redesigned to make it easier
for you to generate queries. You no longer need to manually trigger SQL statement
generation - instead we do that automatically as you design your query. We also added
“Intellisense” to assist you to write out your own SQL statements.



Updated List Editor - \We have revised the List Editor which now includes a data model
tree to make it easier to find the database field you want to make a list for. If you are
making a list associated with images we have included a quick and easy import based
on image files.

Updated Material Specification - Now supports quick and easy import of material
image files.

Support for SQOL Server ™ 2012 - Hydro GeoAnanlyst supports Microsoft SQL Server™
2012 and continues to support SQL Server™ 2008R2. We have also included the option
to easily and automatically install a SQL Server™ 2012 Local DB as an alternative to a
more lengthy full SQL Server installation. We recommend this as a quick and simple
approach for trial evaluation of Hydro GeoAnalyst and for use as a sandbox using the
Demo Project to test new program features.

SQL Server Authentication - \When connecting to your project database you can now
choose the mode of authentication to be used, either Windows Authentication or now
SQAL Server Authentication.

User Interface Improvements - \We have made a number of notable interface
improvements, including the ability to Show/Hide/Dock your Project Tree to maximize
use of screen space and undock any tab-based modules out of the main Hydro
GeoAnalyst window. This you are able to take full advantage of multiple displays and
monitors! You can now create folders for grouping on additional branches of the Project
tree (such as Station Groups, Maps, etc.) as well as an option to filter your project tree
for easy searching.



About Hydro GeoAnalyst

HGA is implemented through a number of modules, each performing a specific task. This
approach allows HGA to be memory efficient, flexible, and expandable.

The following modules are for the purposes of Data Management:

« Template Manager

« Data Transfer System
« Query Builder

. Lab QA/QC

o List Editor

« Material Specification

Interpretation of geologic and hydrogeologic data is made easy with the visualization
modules that are provided in HGA. Using these tools, raw data can be transformed into
meaningful spatial data sets. HGA offers a collection of standard and custom modules for
interpreting vast amounts of spatial data. Some of these modules are briefly described in
the following sections.The following modules are for the purposes of Analysis and
Visualization:

« Cross Tab Query

« Time Series Plot

« Borehole Log Plotter
« Map Manager

« Cross Section Editor
« 3D Explorer

Additionally, HGA has a Report Designer module which allows you to push your data,
analysis and visualizations to a Report template.



Installing Demo Project

A new feature implemented in HGA 2012.1 is the ability to install the Demo Project directly
from the program. Simply launch HGA and select Project / Install Demo Project

@ HGA Demo Project Installation lﬁj
Available Servers:
[MGAERTNERZ-WAT\SWS] |
Demo Database Mame:
|sws
Project Location:
|D:"-.Documents"-.DemoProjec:t Browse. ..
| Install | | Cancel |

You need to select the SQL Server you wish to use from the list of Available Servers (or type
your SQL Server).

By default it will give the Demo Database Name: SWS however you can change this if you
wish.

Then select the location for the project files. Lastly select the Install button.

Please Note: this process may take from 2 — 5 minutes, depending on your
computer/network speed.

If you encounter difficulties installing the Demo Project as described above, you can follow
these steps to manually download and install the Demo Project.

1. Open your internet browser, and navigate to the following website:
http://trials.swstechnology.com/archive/Software/Hydro_GeoAnalyst/Demo_Project/HGA_
Demo_Project.ZIP

2. Select Save in the File Download dialog and in the Save As dialog, select a
destination folder on your computer, and then click the Save button.

3. The demo project will begin to download to your computer. Depending on your
internet connection speed, this may take several minutes. Once the
HGA_Demo_Project.zip file has been downloaded to your computer, extract the
contents of the HGA_Demo_Project.zip file to a location on your computer.

4. Ensure that your software is licensed and launch Hydro GeoAnalyst by double-
clicking on the desktop short-cut icon.

5. Select Project / Open from backup from the HGA main menu.



6. In the Restore Database As dialog box, specify the SQL Server you wish to use.

7. Beside the Project field, select the Open button (folder with green arrow) and
navigate to the folder where the demo project files were extracted to. Select the
Project.vbh file.

8. Beside the Backup File field, select the Open button (folder with green arrow) and
navigate to the folder where the demo project files were extracted to. Select the
SWS_Demo_DB.bak file.

9. Finally, click the OK button to open the demo project.

Note: The above procedure is only required when opening the downloaded Demo Project for
the first time. Next time you wish to open the Demo Project, you can select Project / Open,
and then select the Project.vbh file for the Demo Project.



Viewing Demo Project

Once you have the demo project open either of the two ways described above you
will see the following window;

@ Hydro GeoAnalyst [Demo Project] = S|
Project @ Modules ([ Database () Help

5HEEVEAT ACue® A

Project Tree: - Station List | Station Data Data Query Data Filter Well Profile -
@ @ Collapse Expand 0 of0 FREHFED
45} Station Groups
&[] Station Data
37 Queries

Resty

All spatial data in the demo project is projected according to the NAD1983 coordinate
system. This information is defined during project creation and can be viewed by selecting
Project/ Properties, from the HGA main menu.

Hydro GeoAnalyst now supports storing and displaying spatial data in localized
coordinate systems. Now there 1s no need to adapt your spatial data to world
coordinates, If you prefer to work in Site coordinates.

The Project Tree can be easily expanded to see all the nodes and entities of the Demo
project. To expand the entire tree select the Expand button on the Project Tree tab.
Take a moment to inspect the items under each node in the Project Tree.

Station Groups
In HGA, stations can be sorted into groups allowing for efficient management and quick



retrieval of data stored in the database. All station groups created for a project are listed in
the Project Browser under the Station Group node. Clicking on any of the sub-nodes
corresponding to a station group will load the Station List tab, and display the appropriate
stations belonging to that group. In the demo database, there are several station groups,
including:

e All Stations

e Boreholes

¢ Monitoring Wells

e Soil Borings

To see the stations which belong to the Monitoring Wells station group, select this node
from the project tree.

Monitoring Wells (under the Station Groups node in the project tree).

@ Hydro GeoAnalyst [Demo Project] = S
| Project 4 Modules [ Database g Help

SHEE@Vma VAR A

- Project Tree * || 7 Station List Station Data Data Query Data Filter Well Profile -
& B Collapse Expand 1 of3 [ p M e REH DB
@ Station Groups D Station Name X(m) Yim) Elevation(m)  TOC(m) Station Type(m)
14 Al Stations LIA. - - _ _
i~4g) Boreholes » W05 53554840 | 4814637.30 | 331.000 33200
3 Ea:hc:‘: SS(:“’}M deta V8 53545940 | 481470290 | 330800 3780
[ {iritoring wels| V07 53547610 | 481478110 | 330.900 33190
:-4g) QC_Monitoring_VWells V08 53546850 | 481465270 | 330.600 3160
f--ﬁ Soil_Bonngs w09 53548470 | 481454650 | 329.900 330.90
C’]"@ i:a‘k ® o2 V10 53562680 | 481465290 | 323500 33050
Sa:’ pin IS 53554590 | 481455350 | 332.100 3310
D Station Data V12 53563770 | 481458290 | 330200 320
3 Queries 5B 535800.00 | 481463750 | 329.500 33080
7 Time Series Flots VETd 53567460 | 481480000 | 330.400 33140
[ Crosstabe 15 53568740 | 481466530 | 330500 3150
2 Borehole Log [ 53539000 | 481474190 | 329.800 330.90
#7 Map Project - - S
154 Croes Sectons V17 5357740 | 481447710 | 329300 330.30
=R 30 Views V18 535677.10 | 481441620 | 330500 33150
] Reports IEE 53558450 | 481430000 | 329.900 33090
V20 53559870 | 4814371.80 | 330200 3120
= 53545290 | 481447720 | 331.100 332.10
[F3 53563520 | 4814503.80 | 330.800 33180
vi-Z3 53558840 | 481466730 | 331.100 3215
w01 53532000 | 481461050 | 330.800 3180
w02 53530000 | 4814332.40 | 331.100 33210
03 53550470 | 481475020 | 329.500 33080
V04 53547200 | 481470470 | 330600 360
N | — ¢ || Station Group: Monitoring_Wells Rows: 23

st

When a station group is selected, the stations belonging to that group will appear in the
Station List tab. Once the stations in a group are displayed, a number of operations can be
applied based on the selection.



Sorting Records

Using the sorting and filtering options, you can also select different views for the data. For
example, it may be helpful to view just the stations at specific elevation.

To do this select

e All Stations from the Station Groups node
e The Elevation column in the Station List

This will sort the values in this column from lowest to highest.

If you select the Elevation column again it will sort the values from highest to lowest..
e The Elevation column in the Station List

Now you will see that the highest elevation is 340.49 and this occurs at station GB-33.

@ Hydro GeoAnalyst [Dema Project] =
Project 4 Modules [{jDatabase (@) Help

BHEEYm T AT @D

- Project Tree ~ | Station List Station Data Data Query Data Filter Well Profile -
@) @B Collapse Expand 1 oftsi [ b M |pREFEB
@ Stston Groups D Station Name Xm) Y(m) Etevation(m) TOC(m)  Station Type(m) =
~4g) Al Stations B M
4 ::::Z:: with_plot_data AR
h - - GB-11 53523269 | 481400000 | 339.500 24050 Borehole
Lab_QC_Stations
Monftoring Wels GB-&4 53524305 | 481475620 | 338220 32 Borehole |
-4 GC_Moritonng_Wels GB-10 53525569 | 481403000 | 338.000 13900 Borehole £
Soi_Borings GB-2Z 53520000 | 481429330 | 337,590 33858 Borehole
§ g‘aff‘l‘f“m . GE-43 5527280 | 481486260 | 337570 33857 Borehole
Shﬂ‘:ﬂ;’:w:ﬁ:m E Frcoeding.] GBR2 53527856 | 481462400 | 336520 1752 Borchole
7] Stston Dt GB-Z1 53528876 | 481429610 | 335,950 3655 Borehole
27 Queries Ow-4 53672069 | 481482600 | 335400 33160 Observation viell
T Time Series Plots =) 53666813 | 481403600 | 334.800 3210 Observation Vel
 Crosstabs GE28 53558263 | 481450180 | 334290 33528 Borehole
_f ;Z:”;:;?S GE40 530606 | 81479150 | 333930 3483 Borehale
2 Cross Sectons ow-2 53563650 | 481480500 | 333900 33080 Observation Vel
30 Views GB-07 53565269 | 481403000 | 333000 3400 Borehole
ﬁ Reports GB-18 53562546 | 481425310 | 332920 33392 Borehole
(] 53525018 | 481431500 | 332100 33180 Observation Vel
[N 53554550 | 481455350 | 332100 310 Observation viell
GE-22 53536238 | 481480620 | 331640 33264 Borehole
SB-02 53522300 | 481419900 | 331200 Soil boring
SB-08 53557200 | 481438500 | 331100 Sail boring
SE-26 53555400 | 481400900 | 331100 Soil boring
W02 53530000 | 481433940 | 331100 1210
[ 53545250 | 481447720 | 331100 3210 Observation Vel
W23 53558840 | 481466730 | 331100 2218 Observation viell
SB-03 53522200 | 481430300 | 331.000 Sail boring
SE-11 53523700 | 481463500 | 331000 Soil boring
SB-2 5562400 | 481439100 | 331.000 Sail boring
SB35 53522200 | 481429800 | 331000 Soil boring
W05 53554840 | 481463730 | 331000 200 Observation viell
SB-13 53556100 | 481409100 | 330.900 Sail boring
SE-30 53525300 | 481445200 | 330900 Soil boring
SB-38 SI546T00 | 481484600 | 330.900 Sail boring
SETD BIGEEL00 | 481429600 | 330900 Soil boring
SB71 53556200 | 481426900 | 330.900 Soil boring
SB72 53555600 | 481429900 | 330.900 Sail boring
W07 53547610 | 481478110 | 330900 33180 Observation Vel
SB-07 53560400 | 481430500 | 330.800 Sail boring
SE-18 53558100 | 481407800 | 330800 Soil boring
SB25 53563100 | 481420800 | 330800 Soil boring
SB-38 53536600 | 481482400 | 330800 Sail boring
SE-40 53545300 | 481484100 | 330800 Soil boring -
«[ | r| StationGroup: All Stations Rows: 151

Resdy

Additionally you will find the first row in the data grids is a filter row. You may want
to find all the stations in your project that begin with GB. To do this enter GB in the
filter row of the Station Name column.



~ Station List

Station Data

Data Query

Data Filter

Well Profile

[4 1 oftsi [ b b e EHE T B
1D Station Mame Xim) Yim) Elevationim) * TOC{m) Station Type(m)
gl=l TRl =l |- - ®
RE GE-23 535233.32 4814527 90 340,450 34149 Borehaole
M GE-11 535232 65 4814000.00 335.500 30.50 Borehole
67 GB-44 h35243.05 481475620 338220 33922 Borehole

You will see that only the station which name begin with GB are in the station list.

To clear the filter, simple select the

I button in the Station name column.

To get the station back into the original order you can sort on the ID field.

@ Hydro GeoAnalyst [Deme Project]

oo 3

C Project G Modules  [[gDatabase g Help

H Y EF-ELL AT LT

Project Tree | - Station List | Station Data | DataQuery | DataFilter | Well Profile -
7 ) @ Collapse Expand 1 oftst [ b b R EEEB
5@ Station Groups D Station Hame im) Yim) Elevation(m) TOC(m)  Station Type(m) ,
@) Al Stations =] ] I = = = T
‘éz::::z: il dets 1 W1 53525010 | 481431500 | 332,100 33180 Observation el
Lab At St 2 W3 536EE213 | 481403600 | 334800 33210 Observation el
[T——— Ow-2 53551550 | 481490500 | 333900 3090 Dbservation Vel |
QC_Moritaring_Wels 1 Owed 572069 | 481482600 | 335400 3160 Observation el E
Soil_Borings 5 W05 53554840 | 481463730 | 331000 3200 Dbservation Vel
E‘Q—ﬁ:a‘l‘:”sm o G [E3 53545940 | 481470690 | 330800 3180 Observation Vel
i Sﬂ:sggn:;:w::_—miam ing.] 7 VDT B3BATE 10| 4814781 10| 330300 3190 Observation Well h
7 Stotion Dt W08 53546950 | 481465270 | 330600 3160 Dbservation WWell
27 Qusiies [ T3EMEAT0 | 481454650 | 323800 3050 Observation el
77 Time Series Plots [T IS62680 | AB1465290 | 329500 3050 Dbservation Vel
T Crosstabs WAl 5354590 | 481456350 | 332100 3310 Observation Vel
- Borshole Logs 7] W2 53563770 | 267458290 | 330200 20 Observation well
-7 Map Projects s
1 CrossSections [GE 53580000 | 481463750 | 329500 33050 Observation Vel
2D Views 4 A0 53567460 | 481480000 | 330400 3140 Observation Vel
5 Reports [EE 53568740 | 4814665.30 | 330500 ESEY Observation WWell
WG 53533000 | 481474190 | 329800 3080 Observation Well
7 [5H 53557740 | AB1AATII0 | 329300 3030 Dbservation Vel
[BE 53567710 | 481441620 | 330500 ESE] Observation Vel
(50 53558450 | 481430000 | 329900 3090 Dbservation Vel
W20 53559970 | 481437180 | 330200 3120 Observation Vel
=] 53543280 | 481447720 | 331100 3210 Observation Vel
w22 53561520 | 481450380 | 330.800 3180 Observation WWell
W23 53552240 | 481466730 | 331100 3215 Observation Well
GE-01 53621269 | 481403000 | 323500 2450 Borehole
GE-0Z 53615665 | 481405000 | 326.000 270 Borehole
GB-03 53607969 | 481407000 | 326000 2700 Borehole
GE-04 53595369 | 481402000 | 322.000 2300 Borehole
GB-05 53534869 | 481406000 | 324000 32500 Borehole
GE-06 51574369 | 481407000 | 330500 ESE Borehole
GE-07 53565269 | 481403000 | 333000 3400 Borehole
GB-08 53543869 | 481404000 | 329500 3050 Borehole
GE-03 53538665 | 481406000 | 329500 33050 Borehole
GB-10 53529569 | 481403000 | 338000 BI00 Borehole
GE-11 53523269 | 481400000 | 339500 32050 Borehole
GB-12 53622582 | 481428180 | 325330 32653 Borehole
GB-12 53612974 | 481437970 | 324850 32588 Borehole
GB-14 53606576 | 481432020 | 323050 32405 Borehole
GB-15 53596034 | 481425130 | 324260 32528 Borehole
GE-16 GISEEEE | 481434540 | 326560 32758 Borehole
4 GB-17 53577666 | 481429300 | 328300 32930 Borehole
4 GE18 53562548 | 481426310 | 332520 33382 Borehole -

r | Station Group: All Stations Rows: 151

Ready,

Adjusting Tab Layout
When opening HGA the default window displays will appear. There are two tab groups one

with the Project Tree and one with the other 5 tabs (Station List, Station Data, Data Query,

Data Filter, and Well Profile).
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You have several options to adjust the view of these tab groups. You can add additional tab
groups (right click on any existing tab) either vertical or horizontal.

You can rearrange the order of the tabs within a tab group by simply dragging and dropping
a tab. You can even drag a tab from one tab group to another.

Here is an example of another way to organize your Tab Layout:

@ Hydro Geolnalyst [Demo Project]

Project P Modules [ Database

Eiv @ 3z
[ projet Tree | -

@ Help

il LAl Rl 7 )

" Station List | Data Query

Data Filter

~ ||~ well Profile

B @ Collapse Expand W4 n o | pREPTD (o ;
it -
@ Station Groups D Station Name X{m) Y(m) Elevation(m) TOC(m)  Station Type(m) i —
Al Stal 7= - - - _ £
Boreh I\m E= [ — — — — [l pepth (m) Litholo Well Completion details
B°’eh°‘ei i st d M1 53525018 | 481431500 | 332100 33180 Qbservation Vel E = :
o e M 53666613 | 481403600 | 334800 33210 Observation Well -
_QC_Stations
@) Wortorng. Viells oWz 5350 | 481490500 | 333800 33030 Observation Well
& OC_Monitoing_Wells o 53672069 | 481482600 | 335400 3160 Observation Well
Soil_Borings [ 5354640 | 481463730 | 331000 33200 Observation Well Coarse
E’Q-‘i:a‘f“m . (3 53545940 | 481470490 | 330.800 3180 Observation Well reve
lay_thicker_than_. o7 o = "
O ol Bormee it TOE Excsedng [0 SEET0 | 45478110 | 330500 EEIED Observation Well
[ Staion Data [ 53546950 | 481465270 | 330,600 7160 Observation Well
7 Queres [ §IB4BL70 | 481454650 | 329.800 33090 Observation Well
7 Tie Series Flots (A 5B E | 4dER230 | 129500 32050 Observation Well eaum
[ Crosstabs [ 5354590 | 481455350 | 232100 310 Observation el
- ;Zs';”n‘:eﬁf“ Wiz SEET Tl | 4R | 3020 320 Qtservation Well
i Coms-Secions [EE 530000 | 481463750 | 329900 33090 Observation el
-8 3D Views W4 SIEA60 | 481480000 | 330.400 3[40 Observation el
Repors [ES 53740 | 281466530 | 330500 3150 Observation Well
G 5353000 | 281474190 | 329800 33050 Observation Well
W7 5357740 | 281447710 | 329300 33030 Observation Well
D SIEETTI0 | 281441620 | 330500 33150 Observation Well Sravet
[EE] 535250 | 281430000 | 329800 33050 Observation Well
[ZD] 53559970 | 281437180 | 330200 3120 Observation Well
=] 53549290 | 281447720 | 331100 310 Observation Well
=2 535620 | 281450380 | 330800 33180 Observation Well -
Station Group: All Stations Rows: 151
~ Station Data -
o4 |2 of151 | b bl ByT® e sang
/o801 ine San
2| Data Category
2 | [Descreton -]
& |[ Location | description_addins
& Station Name Xm) Yim)  Elevation(m)  TOC(m) Station Type(m)
| = = = = @ |
| GE-01 ‘ 53621263 ‘ 4314030.00 ‘ 323500 ‘ 32450 | Borehole ‘
Sit
Lf 0
a i D Rows: 1
Reagy

To get this arrangement right click on the Well Profile tab and select
New Vertical Tab Group

Then right click on the Station Data tab and select

New Horizontal Tab Group
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Viewing Station Data

Manual Data Entry

HGA comes with standard, easy-to-use data entry grids equipped with drop-down combo
boxes and many other features that facilitate data entry and validation for virtually any type
of Station data.

Importing Data

The Data Transfer System (DTS) is designed to assist in the process of importing/ exporting
data to/from the database. Using the DTS, station data can be imported from practically any
source including delimited text files, MS Excel, MS Access Databases, SQL Server
Databases and others.

¢ Allows importing of data from virtually any source including:

o Text files (.CSV)

o Microsoft Excel spreadsheets (XLS)

o Microsoft Access databases (MDB)

o Any other ODBC or OLEDB data sources (DBF)
¢ DTS includes on-the-fly unit and coordinate system conversions during import and
export
e (Quickly choose from a complete list of coordinate systems (UTM, State Planar,
Geographic, or other Global Coordinate Systems)
e Seamless data validation and error checking during data import, with the option to
accept or reject selected records during import
e Importing new stations and group them as desired
e Fach data transfer configuration is saved for future use

Hydro GeoAnalyst now supports different Windows regional and language settings,
including the comma decimal delimiter numeric format. as well as various date
formats, e.qg., DD-MM-YYYY.

In this section, you will see how data is organized in the HGA database. First, load the
Boreholes Station Group,

Boreholes (under the Station Groups node in the Project Tree).
GB-01 (highlight this row in the Station List)
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The Station List tab provides only the data stored within the Station table. To see the
additional data belonging to this station you must view the Station Data tab. If you have
rearranged your tabs you can now view these 2 tabs at the same time!

@ Hydro GeoAnalyst [Dema Project] = S
| Project 4 Modules  [fg Database ) Help

Y BBl AT AL

-~ Project Tree ~ | . Station List | Data Query Data Filter ~ || " Well profile -
@) B Collapse Expand H 4|2 of1s1 | b bl (p R EEFTEB [
= bhip_intenvals -
@ Station Groups [} Station Name Xim) Yim) Elevation(m) TOC(m)  Station Type(m) =
403 Al Stations - &l = = = =
: 3 :“’E:”:“ ot & 53525018 | 481431500 | 332100 3180 H Peoth (m) | Lihology Well Compietion detaile
: oreholes_wih_plot_data — 1
[yt M3 53666313 | 431403500 | 334200 332.10

S Mo 0wz 53553650 | 481430500 | 333500 330,90
Ow4 53672069 | 481482600 | 335.400 33160
W05 53551340 | 481463730 | 331.000 332.00
b e e 2 3 53545540 | 481470480 | 330.800 331.80
fay thicker than 0T 7 7
1@ Soll Borgs_with_TCE_ Excocding_| W07 SOEATET0 | 8TATE1T0 | 330500 331,90
[ Staton Data 3 53546550 | 481465270 | 330.600 33160
W08 53543470 | 481454660 | 329,800 330,90
W10 53560680 | 481465280 | 329,500 330,50
Wl 53554550 | 481455360 | 332100 33310
W2 53563770 | 481458280 | 330.200 33120
W3 53580000 | 481463760 | 329.800 330,90
Wie 53567460 | 481420000 | 330.400 33140
5 53568740 | 481466530 | 330.500 33150
Vi-16 53539000 | 461474180 | 329.500 330.90
V1T 53557740 | 461447710 | 329.300 330.30
V18 53567710 | 461441620 | 330.500 33150
w13 53558450 | 461430000 | 329.300 330.90
w20 53559970 | 4614371.80 | 330.200 331.20
vzl 53549230 | 461447720 | 331100 332.10
w22 53563520 | 461450380 | 330.800 331.80 i
Station Group: Al Stations Rows: 151
/" Station Data -
M 4|2 of151 | b Bl BFESD
| aB-01
= | Data Category
i [ Descrption -
=
3
| D Station Name X(m) Y(m) Elevation(m)  TOC(m) Station Type(m)
@ B ST |
» ‘ 24 | GBE-01 ‘ 53621269 ‘ 4814030.00 ‘ 323,500 ‘ 32450 | Borehole ‘
P F——— Rows: 1

Cesic

The Station Data tab provides access to all data related to a single station. There are
several Data Categories available, which are available in the Data Category combo box in
the upper-left corner.

Geologic Description (from the Data Category combo box).

This will load the Lithology table and data for the selected station (GB-01). In this table, you
will see soil intervals (from - to), soil types, soil descriptions, soil classification names, and

soil patterns. Soil classifications may be selected from a picklist. The Demo Project is using
the DIN 4023 classification. HGA is packaged with the following material specification lists:

¢ Unified Soil Classifications System (USCS)

¢ United States Department of Agriculture (USDA)
e Deutsches Institut fiir Normung e.V. (DIN 4023)

¢ |International Association of Hydrogeologists (IAH)
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¢ (Geological Survey of Canada (GSC)
e Dunham Carbonate Classification
e Shell Standard Classification

In addition, you can quickly develop or customize your own soils specifications palettes
using a wide range of graphical file formats (JPG, BMP, GIF, ICO, WMF, EMF), and export
any soil specifications to external files.

The geological data will be used to create Borehole Log Plots and geological Cross Sections.
These features will be demonstrated later in this exercise.

Next, you will view the Well Construction data for the selected borehole.

Well Construction (from the Data Category combo box as shown below).

Station Data &7

H 4|1 oftd | b b P HREEFTB

x GB-01
= | Data Category
% |We+| Construction hd |
5'|[ Driling Protocel |Casing I Screen I Annular Fil I Menitering Paints | Abandonmentl
3
T From{m) Talm) Diameter{cm) Drilling Method Inclination(degree)  Azimuth(degres)
= = = | = =
» | 0.000 100.000 0.305 Hollow Stem &ug | O 0

Rows: 1

This will load the Well Construction data for the selected station (GB-01). In this table, you
will see six tabs (tables):

Drilling Protocol (contains drilling information)

Casing (contains info on well casing materials, diameter, etc.)

Screen (contains screen interval details)

Annular Fill (contains info on annular fill, gravel packs, sand packs, etc.)
Monitoring Points (contains info on monitoring intervals and probes)
Abandonment (contains info on when a station is abandoned)

14



Annular Fill tab, to see the records entered in this table.

You will see the interval and filling materials entered for this borehole.
HGA comes with a List Editor tool that affords users the ability to create and customize lists
for any field - allowing for rapid data entry. Common examples of lists include:

Well drilling methods, construction, and casing materials

List of common chemical names with their CAS Registry numbers
Lab analysis test methods
County and State Codes
Applicable standards for various purposes, regions, and agencies

You can review the data for additional stations by selecting a station on the station list
provided on the Station Data tab.

- Station Data =

M 4|2 ofdd [ b M e EHEF T B

Stations ,g GB-02

Name - |z Data Categorny

[ ||| [wel Constnuction -]
GB-01 =

y M_ ?L | Driling Protocol | Casing ISc:'een | Annular Fill | Monitoring Points Abandonmerrt|
GB-03 [ Fromi(m) Ta(m) Filling Type Filling Volume(m™3) De
GB-04 = = &l = il
GE-05 » | 0.000 0.500 Annular seal: Concrete
GBE-06 0.500 3.000 Annular seal: Bentonite
GE-07 3.000 11.000 Backfill: Cuttings
GB-08 11.000 18.000 Filter pack: Pea Stone
GE-02 18.000 20.000 Annular seal: Bentonite
GE-10 20,000 100,000 BackAll- Cutlings
GE-11
GB-12 IEx i v
GB-13 - Rows: &

This will load the Well Construction data for the newly selected station. You can also see
the Well Construction in the Well Profile tab.
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@ Hydro Geohnalyst [SWS_new_install] =

| Project g Modules ([ Database g Help

Eid @ 3z

Project Tree - Station List | Data Query | Data Filter - Well Profile -
| @) @ Collapse Expand 4 42 ofdd [ b bl R EFEB (g e -
@) Station Groups / Station Name X(m) Y(m) Elevation{m) ~ TOC(m)  Station Typelm)
N Scirs 0 [ N = R E (7 S
Bmeh"les it oot dt GB-01 53621269 | 4814030.00 | 323500 32450 Borehole
o5 _win_piot_ceta GB-02 53615669 481405000 326000 327.00 Borehole:
Lab_GC_Stationts
Montorng, Wels 2 GE-03 5307969 | 481407000 | 326,000 327.00 Borchole
QC_Monitoring_Wells 27 GE-04 BI5EEIE9 | 481402000 | 322,000 32300 Borehole E TS —
Soil_Borings 28 GE-05 GISEAEES | 451406000 | 324.000 32500 Eorchale Gravel
WQ_Stations = GETE 53574369 | 4B1A070.00 | 330500 31930 Borchole
Clay thicker_han_2n ] N GE07 535269 | 481403000 | 333000 3400 Borehole
Soil_Borings_with_TCE_Exceeding_ - Medium
7] Station Data E GE-02 53549869 | 481404000 | 329500 33050 Borchale Sand
2 Queies £ GE-09 53533669 | 481406000 | 329500 33050 Borehale
T Time Series Plots 3 GE-10 53529569 | 461403000 | 338.000 339.00 Borehale
[ Crosstate 34 GB-T1 53523269 | 481400000 | 333.500 34050 Borehole
J! Borehole Logs 35 GB-12 53622592 451428180 | 325830 32633 Borehole
#7 Map Projects
4 Crose-Sections 2 GE-12 53512974 | 481437970 | 324850 32585 Borehale
3D Views a7 GE-14 53506576 | 481432020 | 323050 32405 Borehale
Reports 38 GE-15 53506034 | 481425130 | 304260 3536 Borehale
3 GE-16 BISEEEEE | 481434940 | 36560 32756 Borehale Gravel
40 GE17 FI5TIEE6 | 481423300 | 328300 32530 Eorchole
41 GE-18 53562546 | 481425310 | 332920 33382 Eorchale
4 GE13 BIEIEE0 | 481430580 | 330.130 EERE Eorchale
[E GEZ0 GI5IEED | 481430260 | 330.760 3376 Eorchale
4 GE-21 53528876 | 481429610 | 335950 33635 Eorchale
45 GE22 53520000 | 481429330 | 337590 33859 Borchale -
Station Group: Boreholes Rows: 44 Rotary Air
- Station Data -
4 42 ofdd b bl e REFIB Fine Sand|
Stations &/ ae-02
Name || Data Category
i 15| (e B
GE-01 El
5 2| | Driling Protocol | Casing | Sereen | Annuiar Fill | Monitaring Points | Aband: * | *
GB03 @ From(m) Toim) Filling Type Filling
GEOE = & -
[ [GB-05 0.500 Annular seal: Concrete
S 3.000 Annular seal: Bemtonite
- [GED7 11.000 Backfill: Cuttings
| |GE0R 11.000 18.000 Filter pack: Pea Stone
GE-09 18000 20000 Annular seal: Bentonite
GE-10 20,000 100.000 Backfill: Cuttings
GE-11
GB-12 el n | s i
. = : GB13 o Rows: 6 2| | 2

Ready

Next, you will view the Monitoring Event data (groundwater chemistry and water table
elevations). First, you must select an appropriate station group.

Monitoring Wells (from the Station Group node in the Project Tree).
W-05 (in the station list)

On the Station Data tab,
Monitoring Event (from the Data Category combo box).

The data for this will appear as shown in the figure below.
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@ Hydro GeoAnalyst [SWS_new_install]

| Project g Modules ([ Database (g Help

EHEE VY=V A mw@ A

Project Tree - Station List | Data Query | Data Filter - well Profile -
U B @ Collapse Expand { |1 of3 b b | pREFETB bhip_intervals -
@ Station Groups D/ StationName X{m) ¥im) Elevation(m)  TOC{m) | Station Typelm) A
Al Stations ud
Boreholes 481463730 Observation Well ) || EEE e
Borshoies win_plot_data W-06 53545940 | 481470430 | 330800 33180 Observation Viell
Lab_QC_Stations
Monitoring. Wels [ 5347610 | 481478110 | 330800 33180 Dbservation Well
QC_ornitoring_Wels e BI54E950 | 481465270 | 330600 33180 Observation viell 0— —=
Soil_Borings W 53543470 | 451454650 | 329.800 33030 Dbservation viell ] —
WQ_Stations Wi BIEZEED | 451465230 | 329500 330.50 Observation Vel ]
Clay thicker than_2n ] WAl 5554590 | 461455350 | 332100 333,10 Observation Vell — —_—
Soi_Borings_with_TCE_Exceeding_ o2 2 2
7] Stetion Dta Wz BIEITT0 | 481458290 | 330.200 33120 Observation el ]
A Queries W3 53530000 | 481463750 | 329.800 330.80 Observation el L ]
T Time Series Plots Wa SIE7460 | 4814B00.00 | 330.400 340 Observation el — —
[ Crosstate W5 BI5EB74D | 481466530 | 330500 33150 Dbservation el W P—
J! Borehole Logs W16 53533000 481474190 | 329.800 130.30 Observation well | 1
#7 Map Projects ° s s
2 Cross-Sactions W1 BI57740 | 481447710 | 329300 33030 Dbservation el ] —
W18 BIETT 10 | 481441620 | 330500 33150 Dbservation viel ] —
D Views ]
Reports W1 BIEEBAE0 | 481430000 | 323800 33090 Dbservation el P P
W20 B59970 | 481437180 | 330200 33120 Dbservation Wiell ] —
Wz BI49250 | 481447720 | 331100 33210 Dbservation Well — —
[ BI63I520 | 451450380 | 330800 33180 Dbservation viell ]
W 53553540 | 4814667.30 | 331100 33215 Dbservation viell = s — 8
WO 53532000 | 451461050 | 330.800 33180 Dbservation viell . —
[ 53530000 | 481433940 | 331100 33210 ]
50 [ 53550470 | 481475020 | 329.800 33030 - — —_
Station Group: Monitoring Wells Rows: 23 10— E
| station Datz | - ] ]
H 41 of3 b bl | pREFEB | —
| wos 12— b
Z| Data Categary ]
i [Monitoning Event - ] —_—
& || Parameter Sample. | Parameter_ Resut | Wiater Level | Metsorology | Divers | Diver Data | Fieid Messurements | R u
@ Sample D Lab ID Quslity Code  SsmpleDste  SsmpleTime  Chain of Custody  Collection Quartsr € ] 1
lal el m\ =/ = al | [y | —
» | w-05_12n1886 |1 11271996 ] 1
W-05_VBNE% |1 /81996 ] _ |
W05 212199 |1 2121996 ] —
W-05_ 4161996 | 1 471611996 — —
W05 BB |1 B399 I 18
1K} n » —
< n ] r Rows: 5 KN |
Ready

This data category contains seven tables:

e Parameter_Sample (sample id, date, etc.)

Parameter_Results (sampling results for various chemicals)

Water Level (results from water table elevations measurements for several dates)
Meteorology (data from for example weather stations)
Divers (data related to divers installed at the station)
Diver Data (Data logger results for this station)
Field Measurements (measurements that may be taken in the field)

As shown below, the Parameter_Results table provides a list of samples collected for this
well, the date and time of the observation, and the concentrations provided by laboratory

analyses.
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@ Hydro GeoAnalyst [SWS_new_install]

] Project g Modules

51 @ M

(g Database @) Help

P LA

Project Tree Station List | DataQuery | Data Filter | - well Profile
[ & @ Collapse Expand 4 4|1 of3 b b | pREFETB (el -
@ Station Groups D/ Station Name X(m) Y(m) Elevation(m) ~ TOC(m) Station Type(m) =
Al Stations
Boreholes Deptn (m) | Lithology Well Complet
Eﬁggzﬁ:imﬁm 4814704 30 Observation Well
Monitoring, Wals 451478110 Observation Viell
QC_Monitoring_Wells B 481465270 Obsenvation Well i N =
Soil_Borings 9 4814546.50 Observation Vel | |
g"Q—fh‘E;"”sm . 10 431485290 Observation Viell ]
SZIV_-B("HH;:‘V::_-TCE_BUC ceding] W 4314863.50 Observation Well . —
7] Steton Dats 2 [P 4814582.90 Observation Vell —
2 Queries 3 [EE] 481463750 Observation Viell ]
T Time Series Plots 4 Wi 4814800.00 Observation Well — —
i | [B:r:r::EFSLO W-15 4814665.30 Observation Vel P P
g il F°:led§5 E w-16 481474190 Observation Vel ] .
1 Cross Sections W17 4814477.10 Observation Well | _
3D Views W-18 481441620 Observation vell ]
Reports W19 4814300.00 Observation vell 6 —] ‘
20 W20 53559970 | 481437180 Observation Well - - _
Station Group: Monitoring Wells Rows: 23 ] ]
Station Data | - — —
M4V anr i e RE D E D - —
#| w-os | — 1
| Data Category ]
%1 [Momg Eve, '] 10— 10
& | [ Parameter Sample | Parameter Result | Wiater Level | Metaorology | Divers | Diver Data | Field Measursments. | e
@ Sample 1D Chemical Name  ResultValue  Result Unitiug/l) Reporting Detection Limit Sampling Precision |
m - - y g7 | = 2
) |W-05_1/211996 TVOC 540.00 uglL ]
V-05_1/2/1996 Xylene 10,00 ol 0 ] 1
\-05_1/811996 TVOC 576.00 ol - —
\-05_1/811996 Xylene 10,00 ol 0 ] -
W-05_2/12119%6 Toluene 1000.00 ol 5 3 — —
W-05_2/12119%6 TVOC 51200 ol | — 1
W-05_4/16/19%6 Toluene 85.00 vall 5 16— 1
W-05_4116/1996 TVOC 24800 ol | 1
VI-05_4716/19%6 Vinyl chloride 000 ol 10 — —
\W-05_B/aI15% Toluene 4000 ol 5 15— 18
W-05_B1319% TVOC 38400 uall M — —
V-05_813/1536 Vinyl chloride 000 ol 10 - |
1KY n | r — —
« i v Rows: 12 0 | |
Eead
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Querying the Databhase

HGA goes beyond simply storing your data. HGA also provides practical search/query tools

to help you access and interact with your data, using the industry-standard 'Structured

Query Language' (SQL). Retrieving your data has never been easier!

Some of the features of the Query Builder include:

e (Quickly generate simple or advanced SQAL Statements within the Design Preview

panel

Automatic validation of SQL Statement provides warning for incorrect statements
Logical use of expressions and operations make data querying easy (e.g. >, >=,

<= <, =,<>, 1=, 1<, 1>, LIKE, IS, IS NOT, BETWEEN, &, 1)

Improved query efficiency using group-centric or data centric approaches
Efficiently map query results directly to the Map Manager

Generate quick statistics from your queries (e.g. AVG, COUNT, MAX, MIN,
STDEV, STDEVP, SUM, VAR, VARP)

Sort query results in ascending or descending order

Using the Query Builder, you can design and execute data queries such as:

Select and map all water wells drilled later than a specified date

Select and map all boreholes deeper than a specified depth

Report groundwater/soil concentrations that exceed a given concentration
Highlight stations with vapor concentrations at a given concentration
Map pumping wells with pumping rates greater than a specified value

Creating a Data Query
In this example, you will create and execute a Data Query to find exceedences of TCE
(Trichloroethylene) in the Soil Samples.

To load the Query Builder,

Modules / Query Builder (from the main menu)
Or

[d

(from the main toolbar).
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You will be prompted to either create a new query or open an existing query.
We are creating a new query so enter the name: TCE_Exceeds_bmg_kg and select OK.
NOTE: Slashes are not supported in the SQL string, therefore the underscore is used to

denote “per”.

The Query Builder window will load as shown below.

& Query Builder

== W

Desian | SOL Yiew/Preview

() Station Group Query @) Data Query

Select a Query Display Figlds

| Furiction | Expression

[ Alias [Orderby |

TCE_E ds_Bmg_k b
_Exceeds_omg_kg ] ﬂ + | statioh.name

[#]- Description

-- Gealogic Description
-- ‘wiell Construction
E1- Soil Testing

-- Sail Sampling

- Moritaring Event

-- tining/E sploration
-- Geophyzics

- Wil Histary

+ X 44

Conditionz

[ tap, BHLP, Plot and Plume Fieady

name h

Uze curent projection system

[[ [Expression | Dperator

| Expression

[1 | Operator [

Source Condition

Praject - ]

+X &4

[ Advanced ] [ Close ] [ Help

)

We want to be able to display this query on Map later so ensure the Map Ready option is

selected.
Map, BHLP, Plot, and Plume Ready (checkbox on)

You will notice the Query will automatically add several fields to the Display Fields section

of the query that are required for using the query on a map.

In the tree on the left side of the window, expand the Soil Sampling node, and then expand

the Soil Result node.
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& Query Builder

== W

() Station Group Query @) Data Query
Select a Query

TCE_Exzesds Bmg kg - ]

- Description P
- Gealogic Description
- wiell Congtruction
- Sail Testing
- Sail Sampling
G- Soil Sample
- Soil Result
- Sample 1D
- Chemicals
- Result_Yalues
- Result_Units
- Feporting D etection Limit
- 5 ampling Precision
- Fraction Code
- inalyziz Method |5
- (ualifier
- Clutlier

m

- Comment
[#- Rock Coring

[+ Soil W apar

[+ Moigture Content

[l [Frain Size S amnles
Source Condition

Praject - ]

Desian | SOL Yiew/Preview

Dizplay Fields

Function | Expression

[ Alias [Orderby |

zhation.id
shation.x

station.y
station.geo_paint
station.name

+ X 44

Conditionz

tap, BHLP, Plat and Plume Ready

id
b

Gea_Point
name

Use curent projection system

[[ [Expression | Dperator

| Expression

[1 | Operator [

+X &4

[ Advanced ] [ Close ] [

Help

Locate and click on the Chemicals field. Drag this field into the blank Conditions frame,

under the Expression column. The selected field will be added automatically to the Query

Conditions.

Under the Conditions, select an Operator for this field.

= (from the combo box)
Select an Expression for the field. For this example, locate TCE (Trichloroethylene)

from the list:
Trichloroethylene
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[@ Query Builder SHNCE X
| E

Desian | SOL Yiew/Preview

Dizplay Fields

() Station Group Query @) Data Query
Select a Query

TCE_Exzesds Bmg kg

v] Function | Expression [ Alias [Orderby |
zhation.id id

shation.x 4

station.y

station.geo_paint Gea_Point

station.name name

- Description P
- Gealogic Description
- wiell Congtruction
- Sail Testing
- Sail Sampling
G- Soil Sample
& Sai SH:r:IgIte D db '}( } } tap, BHLP, Plot and Flume Ready Uze cument projection spstem
- Chemicals
- Result_Yalues
- Result_Units
- Feporting D etection Limit
- 5 ampling Precision
- Fraction Code
- inalyziz Method
- (ualifier
- Clutlier

m

Conditionz

[[ [Expression | Dperator | Expression [1 | Operator [
zoil_result.chemicals = ~ | Trichloroethylens - | -

- Comment
[#- Rock Coring

[+ Soil W apar

[+ Moigture Content

[l [Frain Size S amnles
Source Condition

Praject - ]

+X &4

Advanced ] [ Close ] [ Help

Next, add two additional fields to the Query Conditions:

Locate and click on the Result_values field. Drag this field into the blank conditions field,
under the first Expression column. The selected field will be added automatically to the
Query Conditions. For the Operator, select the > from the combo box. And then for the
second expression type: 5

Finally, repeat these steps for the Result_units field. Locate and click on the Result_units
field. Drag this field into the blank conditions field, under the first Expression column. The
selected field will be added automatically to the Query Conditions. For the Operator, select
= from the combo box. Select an Expression for the field. For this example, select the
appropriate soil chemistry units: mg/kg, from the combo box.

The query Builder should like the image below.
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r& Query Builder o | B |
& | E

Desian | SOL Yiew/Preview

Dizplay Fields

() Station Group Query @) Data Query
Select a Query
TCE_Exzesds Bmg kg

v] Function | Expression [ Alias [Orderby |
station.id id

shation.x 4

station.y

station.geo_paint Gea_Point
station.name name

- Description P
- Gealogic Description
- wiell Congtruction
- Sail Testing
- Sail Sampling

G- Soil Sample
- Soil Result

- Sample 1D

- Chemicals
- Result_Walues
Flesult_Units '{'F §( } } kap, BHLP, Plot and Flume R eady Usge cument projection spstem
- Feporting D etection Limit
- 5 ampling Precision
- Fraction Code [
- inalyziz Method |5 —
- (ualifier %
- Clutlier K

m

Conditionz

| Expression | Operator | Expression [1 [DOperator [
soil_result.chemicals = * | Trichloroethylene - AND -
soil_resultresul_values > ~ |5 AND -
soil_resultresul_unity = * mg/kg - -

- Comment
[#- Rock Coring

[+ Soil W apar

[+ Moigture Content

[l [Frain Size S amnles
Source Condition

Praject - ]

+X &4

[ Advanced ] [ Close ] [ Help ]

Now some fields must be also be added to the Display Fields. The Name field has been
added automatically, however you can also add any relevant fields to display in the query
results. To do so, locate and click on the Chemicals field in the tree on the left side of the
window. Drag this field into the blank Display Fields grid (in the upper part of the window).
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=- 5ol Sampling
G- Soil Sample
- Soil Result
- Sample |
i |:E:
- Result_Yalues
- Result_Units
- Feporting D etection Limit
- 5 ampling Precision
- Fraction Code
- inalyziz Method |5
- (ualifier
- Clutlier

m

- Comment
[#- Rock Coring

[+ Soil W apar

[+ Moigture Content

[l [Frain Size S amnles
Source Condition

Praject - ]

+ X4+

Map, BHLF, Plot and Plurne Ready

Uze cumrent projection system

-
& Query Builder SHNCE X
S = i A
= 3 _ Design | S0L View/Previ
(") Station Group Query @) Data Query RIS RISTE
Select a Query Dizplay Fields
TCE_Exceeds Smg_kg v] Function | Eleless.ion |.f’-‘«|ias [Orderby |
| shation.id id
[#]- Description ~ | stat!on.x >:
} Gealogic Deszcription b $tal!on.y - :
i station.geo_paint Gea_Point
wéell Construction ] stationname e
[+ Sl Testing 13 | soil_result. chemicals Chemicals -

Conditionz
[ |Expression | Operator | Expression [1 [DOperator [
|| soil_result.chemicals = * | Trichloroethylene - AND -
| soil_resultresul_values > ~ |5 AND -
L soil_resultresul_unity = * mg/kg - -
[ Advanced ] [ Close ] [ Help

Repeat this for the Result_values and Result_units fields.
Once the fields have been added, the Query Builder display should be similar to the one

shown in the figure below.
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& Query Builder = | (B

S = i A
: . _ Design | S0L Wiew/Previ
(") Station Group Query @) Data Query L enieyiey
Selact a Query Dizplay Fields
TCE_Exceeds Smg_kg v] Function | Eleless.mn |.f’-‘«||as [Orderby |
| shation.id id
[#- Description - — stal!an.:-c K
Geologic D inti = | shation.y
H eniogic Liescrption station.gea_paint Gen Paint
- *wiel Cormstruction H station.name name
(- Soil Testing | * | soil_result. chemicals Chemicals -
=8 S_UiISampIing | | ~ | zoil_resultresult_values Fesult_Walues -
- Soil Sample il +  zoil_rezult regult_units Result_Unitz -
- Soil Result
- Sample 1D =
- Chemicals

- Result_Yalues

. Besult Units g x4 4 Map. BHLP, Plot and Plumne Ready Uze curent projection spstem
- Feporting D etection Limit

. . Conditions
- Sampling Precision - -
. Fraction Code [ |Expression | Operator | Expression [1 |Operatar |
. inalysis Method || zoil_result. chemicals = +  Trichlorosthylane - AMD -
Cualifi W | | zoil_resultresul_values | > -0 AMD -

o ualner & soil_resultresult_units | = = mgikg \al -
- Outlier _
- Comment

H- Rock Coring

[
[+ Soil W apar
[+ Moigture Content

[l [Frain Size S amnles
Source Condition

Praject - ]

+X &4

[ Advanced ] [ Close ] [ Help

)

To see the results of your query you must generate the SQL statement (based on your
design) and then execute the SAL Statement.

B
]

(execute button on the toolbar)

(generate button on the toolbar)

The results of the query should appear, as shown in the figure below.
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@ Query Builder =RNCINL X
=B E
() Station Group Query @) Data Query SHL View/Preview
Select a Query SELECT station.id A5 id, station.s A5 «, station.p A5 p, station.geo_polMEAS Geo_Paint, station.narme A5 name,
z0il_result.chemicals A5 Chemicals, soil_result result_values 5 Result_Values, soil_result result_urits A5
TCE_Exceeds bmg_kg '] Rezult_Units FROM [ Station RIGHT JOIM PStation OM Station.|D = PStation SI00 ] LEFT JOIM [zoil_result] 0N
[Station.id = zoil_result. Station] WHERE [2ail_result chemical: = TrichlDR aethylene’ AND sail_result result_values >
[#- Dezcription - 5 AND zoil_resultresult_units = 'mgfkg’ AND PStation. D=1
Geologic D escription
Well Construction
#- Soil Testing
=- Sail Sampling
[ Sail Sample id I [y | Geno_Point | name | Chemical: | Result_Vah] Result_Unil -
=) Sl Fesult I3 TE -BOSE0TI 4348154 ra] SE-09 Trichloroeth 13 mg/Kg
- Gample 1D L | | 9 8055534 4348458 ra] SB-14 Trichloroeth .2 mg/tg
. Chemicals 3 || 83 -B056434  43.48262 Jra] SE-16 Trichloroeth 22 matKa
- Result Values | | 9 -B05E2FI 4348299 ra] SB-24 Tr!chloroeth 90 mgKg
Hesull_Units | | 112 -B0.55962 4348456 ra] SB-45 Tr!chloroeth .23 mg/Kg
= o 128 -80.55933 4348433 ra] SB-E1 Trichloroeth 15.05 mg/Kg E
- Reporting Detection Limit | 134 -G05587% 4348396 @ SB-67 | Trichloroeth 7.6 ma/Ka
- Sampling Precision | | 134 -B0.55873 4348386 ra] SB-E7 Trichloroeth 9.07 mg/Kg
- Fraction Code | | 134 -B055373 4348306 1] SB-E7 Trichloroeth 1222 ma/Kg
- Bnalpsis Method || 142 -B056258 4348272 ra] SB-75 Trichloroeth 9.7 mg/¥g
- Qualifier
- Dutlier
- Comment
[#- Rock Coring
[+ Soil Wapor
[+ Muoisture Content
- Grain Size Sarmnles i
Source Condition
Froject -
Rows: 10
Adwvanced Cloge ] [ Help

This query should return 10 records that satisfy the specified conditions.
Close (to return to the main HGA window.)
Yes (to save the query)

Upon returning to the HGA window, you will see the Data Query will appear as a new node
under the Queries node in the project browser.
Expand the Queries node in the project browser, and select this query.

— e

E aquifertest_pumpingrates

2 aguifertest_pumpingtest_water_levels
-7 Cross_Section_lnterpretations

--@7 Cross_section_model_intempretations
-7 qc_lab_analysis

A7 select_for_deletion

-7 soil_desc_concatenate

-3 TCE_Bxceeds_10_ma_per_kg

@9 TCE Exceeds 5mg kg

-3 Time_Series_Chart_Data

# Tima Sarae Pl

Th|s will execute the Query, and display the Query results in the Data Query tab.
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Station List Data Query Data Filter -

1 of0| b M RSXEFOHEOE

Rowld id x(m) y(m) Geo_Point name Chemicals Result_Values Result_Units
| = = = = & & A& = A&
B 76 535572.00 4814385.00 POINT (-80. | SB-05 Trichloroethylene | 13.00 mg/Kg
2 21 535634.00 4814723.00 POINT (-80. | SB-14 Trichloreethylene | 6.20 mg/Kg
3 23 535231.00 4814503.00 POINT (-80. | SB-16 Trichloreethylens | 22.00 mg/Kg
4 91 535361.00 481454500 POINT (-80. | SB-24 Trichloreethylens | 90.00 mg/Kg
5 12 535611.00 4814721.00 POINT (-80. | SB-45 Trichlorosthylens | 7.23 ma/Kg
6 128 535631.00 4814655.00 POINT (-80. | SB-61 Trichloroethylens | 15.05 ma/Kg
7 134 535680.00 481464300 POINT (-80. | SB-67 Trichloroethylens | 7.60 ma/Kg
] 134 535680.00 481464300 POINT (-80. | SB-67 Trichloroethylens | .07 ma/Kg
] 134 535680.00 481464300 POINT (-80. | SB-67 Trichloroethylens | 12.22 ma/Kg
10 142 535373.00 4814515.00 POINT (-80. | SB-75 Trichloroethylene | .70 ma/Kg

Several queries have been created for you in the Demo Project. Feel free to peruse them and
see how they were constructed. To view how a query was designed, right-click on the
desired query and select Edit. The names and organization of the queries should give you an
idea of their purpose. You will notice that you can group your queries into folders to make it
easier to find the query you are looking for.

Time Series Plots

The plotting component offers the following tools:

Create Time Series X-Y plots based on data queries

Display time series plots as line charts or bar charts.

Add legends and data marker labels to plots

Add best fit, trend, formula, or statistical lines to the plot

Interact with plots, and display multiple plot windows in the viewer window
simultaneously

Define data series ranges, and modify display properties for different data ranges (
Select fields for plot grouping or data series grouping

Modify display properties, including axis, labels, symbols, legends, and intervals
Print plots in a report, single or multiple pages

Save plot settings as templates for re-use

Export plots to graphics format

Copy plots to Windows clipboard
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In HGA, the plots are saved under the Plots node in the Project tree; the demo project
contains several examples. Feel free to take a moment and open these examples, and

discover the numerous options that are available. Below is a brief description of each plot:

diver_data Displays average depth to water level data for station W-23
over the month of November.

water_levels Displays water level data for multiple stations, over the a
period of eight months.

water_quailty_plots Displays water chemistry data, for multiple stations, over a

period of several years.
Creating a New Plot Page Design

To create a plot, follow the steps below:

oo /¥
" M

(from the mian toolbar)
We are going to create a new plot so enter PlotExample in the dialog box that appears.

Time Series Plats - Select an option [il_l-s:_hj
@ Create new plot
Plat Example|

Open an existing plot

diver_data

0K

The Plot designer window will appear as shown below:
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@ Plot Designer o e
PlotExample

Viewer Window

Plot Page Design

Designer
WAt e s ﬁﬂ_ Toolbar

Settings |

MName Flot Example
Number of Columns | 2

MNumber of Rows | 2

Spacing Width 10

Spacing Height 10

Plot Settings &
Data Source

Name
The name of the plot page.

Prirt l I Close I { Help

The plot window contains the following items:

o Plot Page Design Tree: A list of all available plot page designs, plots, and series
such as Lines and Standards

o Designer Toolbar: Toolbar buttons used for modifying the plot design

o Plot Settings and Data Source: Contains the settings for the selected entity, and
data mappings
e : Contains a real time view of the plot page design

Adding a Plot
To add a new plot,

"I (Add) button
In the Name field enter the name of the plot:

Demo (type)
None (from the Template dropdown list box)
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Plot Details -

MName

Demo
Type
Time Series

Template

MNaone v]

| ok || cancal |

éelect OK to create the plot.
0K

Mapping Fields

The next step is to map the fields in your query, to the fields required by the plot component.

This is done under the Data Source tab.
Data Source (tab in the lower-left corner of the window)

Map the following fields:
For the Query,
Time_Series_Chart_Data (from the drop down list)
For the Plot Grouping, click on the right side of the field to load the available fields.
name (from the list)
0K
For the Series Grouping, click on the right side of the field to load the available fields
chemical_name (from the list)
0K
For the Time,
date (from the dropdown list)
For the Value,
result_value (from the dropdown list)

The plot should now be displayed as shown in the screen shot below:
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: iy =)
deree

At the bottom of the Plot window, there are scroll buttons to pan to the next and previous

pages. In this example, the query and grouping options has resulted in a plot page design
spanning 7 pages.

>> (to see plot data for remaining stations in the query)

There are numerous plot and data series settings that can be modified, under the
Settings tab. Feel free to experiment with these features now.
For more details, please consult the HGA User's Manual.

Saving Plot Template
Once you have designed the current plot to your style and data needs, you can save the
design as a template for re-use in future plots. To do so:

Right-mouse click on Demo (the plot name in the tree), and select Save as a plot
template from the menu.

Enter a name for the plot template, and then select OK.

The template will be available next time you create a new plot, in the Add Plot dialog under
the Templates combo box.

Close (to close the Time Series module)

31



Crosstab Queries
Crosstab queries are special type of queries that let you store your data in a normalized

manner in your database, but let you produce pivoted, denormalized outputs from that data.

In other words, crosstab queries let you rotate rows to columns to see different summaries
of the source data.

Suppose you occasionally want to get a pivoted view of your chemistry results, whereby
each row represents a different sample at each station, and each column represents result
for each analyte. Another common example within the environmental industry is to show
analyte names, reporting units, and regulatory limits along the left column, while sample
names, date and/or depth ranges are shown along the top row, and result values and
qualifiers shown in the intersecting cells. By using crosstab queries, you can create
summary views of your data for easier analysis and reporting.

With the crosstab query tools, you can:
e (3enerate advanced crosstab queries from existing data queries
e Format columns, rows, sorting options, display (color, font) settings, or choose from
over 30 predefined style templates
e (onstruct complex reports using the powerful built-in Expression Editor.
o Highlight cells that violate user-defined data bounds
e Export a crosstab query HTML, MS Excel and PDF format
e Print crosstab query results

In the demo project, there are two examples of crosstab queries. From the HGA tree view,
expand the Crosstab node, and then double click on the tce_btex_year 2000 example.
tce_btex_year 2000 (double click)

The Crosstab window will then open, as shown in the following screenshot:

S
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s B
@ tce_btex_year2000 : CrossTAB report @M
EEEEEEEETEE=EEID
Inactive fields

Sample_Date / |¥
Chemical_/ [¥|| name / ¥ 0 00 | 6/25/2000 12:00:00 AM | 8/29/2000 12:00-:00 AM | 10/2/2000 12:00-.00 AM |
= 9.00 9.00 11.00 13.00 14.00 -
6.00 5.00 9.00
14.00 14.00 19.00 22.00 23.00
BTEX 36.00 36.00 43.00 45.00 46.00
5000.00 12000.00 18000.00 25000.00 30000.00
6000.00 14000.00 25000.00 33000.00 38000.00
400.00 500.00 800.00 900.00 950.00
33333 500.00 1200.00 1666.67 2000.00
400.00 933.33 1666.67 2200.00 2875.00
26.67 40.00 53.33 60.00 63.33
[

From the toolbar in the upper-left corner, there are several printing and exporting options
available:

Use the ﬂ button to set the printing options.
Use the Ebutton to print the crosstab report.

Use the :h button to export the report to an HTML file. A dialog will appear
where you can specify a directory and filename for the .HTML file.

&
Use the —E button to export the report to an MS Excel file. A dialog will appear
where you can specify a directory and filename for the .XLS file.

d
Use the _E | button to export the report to a PDF file. A dialog will appear where
you can define the page and export settings, and the filename for the .PDF file.

Use the B utton to hide the sub totals in the crosstab report.
F
Use the button to hide the global totals in the crosstab report.

The crosstab query component contains numerous features that are outside the scope of
this demo tutorial. For more details, please refer to the HGA User’'s Manual.

Close (in the lower right corner, to return to the HGA main window)
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Borehole Log Plotter

The Borehole Log Plotter (BHLP) is a built-in borehole log component developed with a full
range of features that support the design and plotting of professional borehole logs and well
construction details. Once the borehole template is defined, logs can be generated quickly
and efficiently for all boreholes in the project. Automated data links reduce the need for
user intervention!

¢ You can design borehole log plots containing:

e Lithology information for each formation (patterns and descriptions)

e Description of the geologic formation

e The depth and/or elevation of each layer

e Well construction details (casing, screens, annular fill)

e (harts that display one or more data types collected at various depths in the well
including those resulting from geophysical investigations

Symbols showing sample locations, groundwater levels, etc.

Unlimited number of chemical result plots

Database templates include several pre-designed borehole log templates
Borehole log plots provide real-time data entry assistance

Launch logs by clicking on a well in the GIS Map Manager or 2D Cross-Section Editor
Add or remove data columns to the log for virtually any field in the database
Generate professional log reports including logos and other box fields

Logs format and layout is fully customizable

Scan borehole logs using drop-down menus

Import/export final borehole log designs when exchanging with other HGA users
Export final borehole log reports to various formats (HTML, RTF, PDF, XLS, TIF, and
TXT)

e Print multiple borehole logs as a group, or individually

e Report Previews allows for scanning the complete list of logs prior to printing

e Print to any Windows printer or standard plotter

Viewing BHLP Templates

Several borehole log plot templates are provided in the Demo project.
Boreholes (from the Station Groups node in the project tree)

From the project tree, expand the Borehole Logs node, then
neutron_and_mineralization_plot (double click)

The Borehole Log Plot Designer window will appear as shown below:
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esigner [Neutron_and_Mineralization_Plot] = = 28 =

Select Station B [ [Elevation(m] [ TOC[m]
HcisHin] 63621269 431403000 323500 2450

o

esign
&£ Depth (MBGS] Depth (MBGS) Neutron (red) and Minaralization (blug) Lithology Well Construction
3 Meutron [red) and Mir
Lithology

“wiell Construction ‘15 83 25‘53 3593 45‘53 55‘53 65.83
Ll L L

Ly L
sample L |-
| b5 min Ll

&-&-E-E-
[adudugdu

===

[—T— Medium Sand

HE 4+ XE 2L 20

[ Mame | Vaue

5

@

0

-

Live update Apply 100 o0

Cloze ][ Expart l][ Print ﬂ[ Help

From the Select Stations drop down menu (circled above),
GB-02 (select from the dropdown list)

The display is updated to reflect the Lithology, Well Construction, and Scale of the selected
station. The Borehole Log Plotter provides the ability to zoom in to any section of the plot; a
critical tool when analyzing and interpreting detailed data, on a fine scale. These options
are available as zoom in / zoom out buttons on the toolbar.

The Borehole Log Plotter also allows you to select Data Queries as data sources for plot,
depth, or interval columns. Using a Data Query instead of a Data Table provides more
flexibility in the type of information that can be added to a BHLP; for more details, please
consult the HGA User’s Manual.

The BHLP templates created in the Demo Project each contain a different number and/or
order of data columns. Feel free to peruse the other BHLP templates.
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Saving and Printing
Once the desired view has been loaded, the BHLP may be loaded into the Report Editor for
printing. It is possible to create one report for each station in the group, or only one report
for the selected station.
The Borehole Log Plotter allows printing to a user-defined scale.
To specify the print scale setting,

Design (Right-click on the folder on the BHLP tree)

Show Settings (from the dialog box) and the following dialog will appear:

BHLP Settings [
= BHLP Default for All Columns

b [ Depth [mEGS) Header Properties Column Properties
"TIT“;ETE:E rdMll e T Aue A1 = Width 75 :
: - S‘E_'mple Alignment| Center - Colar LJ
B min
[ Lithology Angle 0 = Depth
] Wl Comstruction - [] At

Eu:ulu:uru

Fu:untu a

General
Fit width to page [
Prirt scale factor 1: 750 [0 = fit o report template)
F m 3
I Cancel I I Apply I I (] I I Help

Beside the Print scale factor, type:

750
A Print scale factor of 1:750 would mean that 750 “units” on the BHLP would correspond to
1 “unit” on the printout.

OK (to close dialog box)

To print a report for the selected BHLP only,
Print (button in the lower-right corner)
bhlp_portrait (from the Select Template dialog box dropdown list)
0K

You will get a preview of the report to be printed as shown below:
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& WHI Report

il
ES%MI@IEH—M%I,@ 1w ~F| A0 v B0 @8]
GB-01

T o)

Borehole 24
e: February 10, 2012 Description GB-01

Company Hame Borehole Log Report
Address Project: Waterloo Investigation
Contact Info Location: Waterloo, ON

Dats

1583 2583 3583 4593 5593 6583

O — sample

s min

X (top right button to close the print preview and return to the BHLP window)

Close (bottom right button to close the BHLP Designer and return to the main HGA
window)
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Map Manager

The Map Manager is built on ESRI™ technology and is packed with an abundance of
mapping features that seamlessly connect your project maps with the HGA database.
However, the Map Manager goes far beyond simple mapping, it also acts as a fundamental
source for producing cross-sections, accessing borehole logs and well construction details,
and developing contour maps (elevations, concentrations, water table, etc.). The Map
Manager is an integral part of HGA and is ideally suited for analyzing and presenting the
spatial orientation of your groundwater or borehole project data.

Some of the key features of the Map Manager are listed below:

Effortlessly load query or station group data from the project
Import/open a vast array of basemaps for your projects including:
o Bitmap (BMP, DIB)
JPEG (JPG)
Tiff (TIF, TFF, TIFF)
MrSID (SID)
AutoCAD Files (DXF, DWG)
o Shapefiles (SHP)
Import/Open surface files (DEM, Surfer Grid, and ESRI ASCII)
Quickly georeference raster image maps to match your project\data coordinates
Create various map layers from station data and query results
View maps at different scales
Edit map layers (label and symbol properties, order, style, color)
Draw polygons, circles, lines, points
Create a legend and scale for the Map Project
Add descriptive text using Windows true-type fonts and symbols
View statistics for selected data or a group of stations
Measure distances on the map
Export Map view as Raster images
Define single or multiple cross-section lines on the map
Label and symbol renderer allows for creating color ramps, gradients, shading, etc.
Interpolate any data layers, and save the interpolated (gridded) data to file
Create contour lines and color shading layers.
Display grid lines (graticule) on the map.
Display time series plots linked to stations on the map.
Send maps to the Report Editor for inclusion with the report template

O 0O O0Oo
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In this example, you will open an existing map project, and then load several data queries
that were described in the previous section.

First, before proceeding, ensure that you are viewing the main window of HGA. Then to load
the Map Manager expand the Map Projects node of the Project tree

Site Map (double click)
Once the Map Manager window is loaded, the display should be similar to the one shown
below.
@ Map Project - Site map =
Project Layer Edit Tools View Select Settings Help
DeEar|2meN+ A0 X4 4|EPLPR@0e P BNAANEG 4D g
E®/d LY

B v  Boreholes 2
@
B [ AllStations 5
2
B ¥ TVOCExcesds 5000 - = .- s
[i=ni W - ' .
5 ¥ Topography A e
E0209 .
330.3549 .
B ¥ wi_Dats

B ¥  CossSectionline5
1/211936
1/8/1938 |
212/13% |
4/16/1936
8/3/1936

B8 s 1421133
1/8/1996
21213%

4/16/1996

B W aiport_colonbmp

B [T Regonsl Layers
B [~ Croplands

B [T Grasslands
B [T Tess

B [ UrbanAreas
B [T Major Railoads

B [T ‘water Courses

| |BEERDO BIH

B [ Aiports 1 .
17241936 %

1/8/1338

12100 [MEEE
JERE

241241396 |
4/16/1336

8/9/139

~Laver Information—————————
Station Layer

Coord: GLS WES 1984

Doaturn: D WES 1924

Urit: Degres

Counts: 44

it:
Feature

[NAD 1983 UTM Zone 17N 536,254 4,815,461 [1:8262

The Map Manager window contains the following elements:

e Menu Bar: Contains program menu commands

¢ Toolbar: Contains short cut buttons to some of the functions in the Map manager
¢ Layer Manager: Modify layer order, set layers visible, active, and modify layer
properties

e Map Window: Contains the layers for the map project

¢ Layer Information: Displays the projection system for the selected layer
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¢ Coordinates: Displays the X,Y co-ordinate for the current mouse cursor location
e Scale: Displays scale for the map window
¢ Active Window: Select between the Map window or the Cross Section window

The Demo Map Project contains several layers, as indicated in the Layer Manager on the
left side of the window. There is an air photo of the site, which is a helpful visual aid to
relate station locations to land features. Some Station Groups and queries have been loaded
as a new map layer, each represented by a unique symbol. There are several Cross Section
lines digitized on the map (this feature will be discussed in further detail in the next
section).

There 1s also a color shading layer representing the topography of the area as well as
contour lines of the elevations.

Creating a New Map Layer with a Data Query

You will now load the TCE data query as a new map layer. To do so,
Layer / Load HGA Data
Data Query (select the radio button, in the dialog that appears)
TCE_Exceeds_5mg_kg (from the list of data queries)
0K
OK (on the Set Field Precision dialog box)

Hydro GeoAnalyst allows you to set the precision of numeric attributes when importing
shapefiles or creating map layers from HGA data. This feature 1s useful when displaying
numeric aata on a map using the label renderer, and only a certain number of decimal
places is desired in the displayed data.

This will display the query results on the map project, as a new map layer. Next, you will
create a contour map of the chemistry data.

Creating a Contour Map

Environmental professionals are often required to produce contour maps. Contouring of
project data such as water levels or contaminant concentrations is an effective method of
relating spatial distribution of data over a map. Since HGA stores station data and various
quantitative datum within its core, HGA was designed with contouring tools that pull data
directly from the source.
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Some of the key contouring features in the GIS Map Manager include:

Quickly load and contour data from any station data, or from pre-defined HGA
queries
Display color contours over the map with labels
Modify contour line thickness and intervals
Use color gradients to show distribution of the parameter over the Site
Select from industry-standard interpolation methods, including:

o Kriging,

o Inverse Distance, and

o Natural Neighbor

Some common examples of environmental data contouring include:

e (3rou

ndwater surface elevations

¢ Bedrock surface elevations

e |ithological surface elevations

¢ \Water table elevations

e Concentration data (contaminated, water quality, volumetric, etc.)

In this example, you will contour the TCE data that was loaded in the previous section.

TCE_Exceeds_5mg_kg (select layer in the layer control, to make this the active

layer (if not already selected)
Layer / Create Contours / with HGA (from the main menu of Map Manager)

The following dialog will appear:

Contours i )
Drata to be Contoured Interpolator Settings
Choose Field |F|esu|t_\n"al ﬂ Interpolation Method
Min Value ’527 [Data Min=6.2] |Inverse Distance ﬂ Advanced Settings
hd ax Walue ’9'37 [Drata b ax=90]
Contaur Type
[w Contour Line Mame |TEEEDnlourMad Settings
[~ Color Shade M ame |
[~ Zebra M ame | _I
I [ Restrain within Domain
Create LCancel Help

41



Result_val (from the combo box beside Choose Field)

Inverse Distance (for the Interpolation Method)
TCEContourMap (typein the Name text box)

Settings (beside the name text box)
The following dialog will appear:

Cugtom Interval

Decimal Places

s
X

Ok | LCancel | H Help |

r |
Contour Line Settings [&J
Inkervalz Contour Line S ettings
* Contour Interval |5 Cantour Line Style
" Mumber of Intervalz |1D
v Label Fenderer Sample Text

55

Contour Interval (select radio button)
5 (type for the Contour Interval)

Label Renderer checkbox (select to turn on labels)

OK (to accept the contour line settings)

Create (button at the bottom of the window)

OK (to the message that the contours were created successfully)

The contours will then be displayed on the Map project, and the Map layer will be added to

the Layer Control (on the left side of the window). A sample is displayed below.
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Next, you will create a Thematic map, in order to visually represent the greatest
concentrations of TCE at these stations. Before proceeding, turn off the ContourMap layer
(remove the Visible) status.

Creating a Thematic Map
HGA offers thematic mapping functionality to help graphically display the distribution of a
single attribute/characteristic or the relationship between several attributes. Some of the
key features include:
e C(reate thematic maps to define a theme from virtually any field in the database
Create a map layer with thematic symbols for selected station queries
Select from pie graphs, bar charts, or graduated polygon distributions
Modify point style appearance (pattern, font, symbol, fill, border, size)
Assign a graduated color scheme for a range of values at point
Manually edit minimum or maximum range values
Select and define color ramps using standard or custom RGB colors
Assign various symbol styles to specific point values
Add labels for various thematic selections
Adjust thematic map layers in any preferred order

For environmental professionals, thematic maps are extremely useful in covering a wide
variety of characteristics such as displaying the relationships between:
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Wells with head elevations above or below ground surface (Artesian conditions)
Groundwater pumping volumes and precipitation (Recharge potential)

Layer thickness from ground surface to subsequent layers (Aggregate exploration)
Soil types (sand versus clay) and aquifer vulnerability to contamination

Graduated value polygons for land use or contaminant source inventories
Population density versus aquifer thickness

To create a Thematic Bar Chart, follow the instructions below.
TCE exceeds 5mg per_kg (select layer from the Layer Control to ensure that it is
active)
Layer / Create Thematic Map / Bar Chart (from the Map Manager main menu)

A Thematic map window will appear as shown below:

Create Thematic Map I&
Name |EENEET

Figlds i Table Fields far the Theme

Result W al

r 3

| Cancel | E Help |

type: BarChart in the Name field.
(This name will appear in the thematic map list should you choose to edit it later on.)
Result_Val (highlight field from the left panel)

ﬂ (select button to move this field to the right panel)
Next (button to proceed to the next window)

In this dialogue, specify the bar chart color, and the column dimensions. A preview
window in the lower right corner displays a preview of the true size and color of the
thematic map, as it will appear in the Map Manager.
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40 (type for the height)

10 (type for the width)
| Bar Chart u
—Field Calor —Setting
Result_Val [ | Height I*lU— Paints
‘wiidth |1 1] Paints
Preswview
Back I oK I LCancel I

OK (select button to create the map).

The thematic map is an entity of the selected layer; when this layer is hidden, so too will the
corresponding thematic map. To visualize only this bar chart, it may be helpful to hide the
non-essential layers by selecting View / Turn off all layers. Having done so, turn on just the
air photo (to provide a map background) and the “TCE exceeds 5 mg_kg" layer by clicking on
the check-boxes beside them. An example of a Map Project with a Bar Chart is shown
below:

8 g Pajes - ar man
Bt Ly Gt Tosh Vew fowt Semep dp

IBEer T EeNcADZ X BAARE AR RAGS
we /g 5 | I '
Ll S 3

e
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Saving and Printing
Once you are satisfied with the map view, there are several options for exporting the
display:

e Save the image as a graphics file

e Print the image directly as is

e |Insert the image into a report

If you wish, you may print this map view now. To do so,
Project / Print (from the main menu)
Select any print template from the list
0K

The map window will load into the Report Editor, where the image may be inserted into a
report, and printed or saved to .PDF, .HTML, .RTF, and other file formats. In addition, the
Report Editor allows for customizing the header, footer and logo.

Print Report (button from the toolbar)

X (Close button to return to the Map Manager window)

Features in Map Manager

The HGA demo project provides an additional map project that can be accessed by double-
clicking SiteMap2 from the Maps node. This project contains examples of the other features
available in HGA's Map Manager.

Take a minute and view some of the new features before proceeding to the next section.
The figure shown below indicates the new features that appear in SiteMap? .

To read more about the graticule, color shade layers and intersecting map layers, please

refer to the HGA User’s Manual.
In the next section, you will view a pre-defined cross section using the Cross Section Editor.

46



Cross-Section Editor

Groundwater and environmental site investigations typically entail detailed analysis of
lithologic data acquired from boreholes. Interpreting and visualizing the borehole data is a
crucial step in understanding the subsurface regime. HGA comes complete with a fully-
integrated cross-section tool that is designed with all the features you need to create
report-ready geologic/hydrogeologic cross-section interpretations.

Simply digitize your cross-section line in the Map Manager, then automatically render the
cross-section line to display your boreholes directly within the Cross-Section Editor and
begin your interpretation. It's really that simple!

The Cross-Section Editor is designed with easy-to-use tools for interpreting geological and
hydrogeological data, as well as interpreting data for groundwater flow models. Generating
model layers for use as modeling layer elevations in groundwater modeling packages such
as Visual MODFLOW Pro has never been easier!

In addition, the Cross-Section Editor is seamlessly integrated with the HGA 3DExplorer, a
tool that combines and displays one or more cross-sections in a 3D fence diagram view!

The Cross-Section Editor allows for three types of data interpretations:
e (eologic (containing lithology structure data)
e Hydrogeologic (containing locations of aquifers, aquitards, etc.)
e Model (containing locations of model layer lines, which may be used in numerical
groundwater modeling)

The Cross-Section Editor provides users with the following key features:

¢ Digitize geologic and hydrogeologic layers using the polygon draw tool

e Load surface layers (e.g. DEM) from Map Manager to generate detailed topography
model lines

e Select standard cross-section fill patterns from the Geology

e (Copy zones from geology layers in order to define hydrogeology zones

e Display the locations of intersecting layers and other cross sections (using symbols
and labels)

o Display water table location in cross section view

e Dynamically view the spatial orientation of the boreholes in the Map Preview
Window - simply move the mouse over the 2D borehole to highlight its location on
the map
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View the orientation of cross-sections as they relate to the Map Preview Window
Define properties of intersecting features (other layers or cross sections)
Display screened interval in cross section view

Modify labels for lines and polygons

Zoom in/out and pan features

Launch cross-section for viewing in the HGA 3D Explorer

Export cross-section view to image format

Export model layer points for use in groundwater models, including Visual
MODFLOW

Send cross-sections to the Report Editor to be included in a report template
Copy window to clipboard

To load the cross section editor from the Map Manager,

Cross Section (select tab in the upper right corner of the Map Manager window)

Next, select a cross section from the tree on the left side.

+ (beside AA)

Once a cross section has been loaded into the Cross Section Editor, the window will appear
similar to the figure shown below.
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The Cross Section Editor window contains the following items:

e Menu Bar: Contains program menu commands

e Toolbar: Contains buttons to some of the functions in the Cross Section editor

e Layer Control: Modify layer order, make layers visible, active, and modify layer
properties.

e (ross-Section Window: Contains the cross-section view for the selected cross-
section line.

e Map Preview: Displays the selected cross-section line, as it appears in the map
project. The selected stations for the cross-section are highlighted in this Map
preview window.

e (oordinates: Displays the X, Z co-ordinate for the current mouse cursor location.

o Active Window: Select between the Map Manager window and the Cross Section
Editor window.

In the Site Map project, the cross sections have already been defined for you. However, it is
a simple task to define new cross section interpretations using the polygon and line drawing
tools that are included with the Cross Section Editor.

In the layer control, you can see the aforementioned interpretation types (Model, Geologic,
and Hydrogeologic). From here, you can show/hide each interpretation type.

Also, note some of the other convenient features of the Cross Section editor:

The Map Preview window shows the location of the cross section line, and the stations
involved in the cross section. The Map Preview window is linked directly to the displayed
cross section.

Place your mouse cursor over the Map Preview window, and place it on top of one of the
stations selected for this cross section. This causes the selected station to temporarily flash
in the cross section window. This helps you to relate the stations in a planar view, to what
you are seeing in the cross section (2D) view.

Conversely, you may relate stations in the cross section view to what is displayed in the
map preview window. Place your mouse cursor over a single station in the cross section
window, then look at the Map Preview window. You will see the selected station will flash
temporarily in the map preview window. This helps you to relate the stations in the cross
section view, to their physical XY location on the map view.

To confirm the lithology for an individual station, use the information button in the toolbar:

View / Information (from the main menu, or select the 'ﬁ' button from the toolbar)

Move the mouse cursor over a station, and move through the depth of the borehole.

49



This will display a text box containing the soil description and interval information for the
station.

Intersecting Layers

When viewing an individual cross section, you can also see the intersection locations of

other cross sections or other layers such as contour lines and highways as defined in the

map project. To do so, BEFORE you create a new cross section line, in the Map Manager
Settings / Cross Section

The following dialogue will appear:

Interzections with Cross-Section Lines [iE-J
|_| M ame | Field Fart | Syrnbl | Angle |
[ TCE_Combour_Map Result_Val T Sample = 0
[ Elevation_contours ELEWATION T | Sample o 0
v | CrossSechonlined narme T | Sample @ ]
[ Major Bailroads QBJECTID T Sample o 0
| “wWater Courzes QBJECTID T Sample o 0
aK | Cancel | B Help |

Click on the symbol in each layer to customize the display
OK (to close the dialog)

Cross-Section (tab in the Map window to return to the Cross Section editor)

Create Topography Lines from Surface Layers
To view an example of this feature,
+ (beside HH)
The cross-section will now appear as shown in the screenshot below.
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This shows a discrepancy between the topography layer and the data entered in the
database for the station (i.e. the elevation field in the station table) and could be used to
validate your data — in this case it may mean the elevations for the station may need to be
re-surveyed.

Display Borehole Log Plot
The Cross-Section Editor allows you to display borehole log plots directly on the selected
cross-section. Using this feature, you can display plot columns containing data such as
geophysical, resistivity, or gamma measurement, or interval columns such as well screen
intervals; this data can be a valuable asset when creating the cross-section interpretations.
- (beside HH, to close this cross-section)
+ (beside CC, to open this cross-section)
This cross-section will now appear as shown in the screenshot below.
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You may modify which BHLP template and stations should be selected on the Cross-Section,
using the Tools / Display BHLP option from the main menu. For more details, please consult
the HGA User’s Manual.

Saving and Printing
Once you are satisfied with the cross section view, there are several avenues you can
follow:

e Save the image as a graphics file

e Print the image directly as is

¢ |Insert the image into a report

e View the cross section (and other cross sections) in 3D

If you wish, you may print this cross section now. To do so,
File / Print (from the main menu of the Cross-Section Editor)
Select any print template from the list
OK (and the Cross-section will be pushed to the Report Editor)

The cross section will load into the Report Editor, where the image may be inserted into a
report, and printed or saved to .PDF, .HTML, .RTF, and other file formats. In addition, the
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Report Editor allows for customizing the header, footer and logo. The image will appear
similar to the one shown below.
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Print Report (button from the toolbar)
X (Close button to return to the Cross Section Editor window)

In the next section, you will see how multiple cross sections can be viewed in the 3D
Explorer.

53



3D Visualization with HGA 3D-Explorer

HGA 3D-Explorer is a powerful 3D visualization and animation package that is seamlessly
integrated within HGA. HGA 3D-Explorer was designed as a tool for displaying multiple
cross-sections/fence diagrams, well locations with lithology, maps, contours, etc., all within
the same 3D graphical environment. HGA 3D-Explorer brings your data and data queries to
life and takes the guessing out of data interpretation. With just one click of a button, you
can explore your datal

The HGA 3D-Explorer offers a truly unique perspective of the entire site, through its ability
to display multiple cross-sections simultaneously; this perspective is not possible when
viewing individual 2D cross sections. In addition, basemaps may be displayed for relating
the fence diagrams to surface features. The various graphical tools and presentation
formats available are specifically designed for viewing geology and hydrogeology data.

In addition to displaying fence diagrams, the HGA 3D-Explorer can also be used to display
surfaces for each layer involved in the interpretation. Use the HGA 3DExplorer to import
basemaps to relate this to the cross-section interpretations. For example, a contour map or
DXF site map may be overlaid on top of multiple fence diagrams. Finally, use the AVI
recording tools to record the auto-rotation of the 3D fence diagrams for presentation
purposes.

Some of the key features of the HGA 3D Explorer are highlighted below:

e Render colorful, high-impact, 2D/3D views of any number of cross-sections
Views cross-sections as geologic, hydrogeology, or model layers
Display contaminant plumes in the form of color maps or isosurfaces
Simultaneously view boreholes with lithology, and cross-sections in full 3D
Auto-rotate the model image around the X, Y, Z axis
Record and save animations during auto-rotation
Import grid files containing water table elevation, geologic surfaces, or topography
Import and overlay basemap (DXF, BMP)
Drape maps over any selected surface (e.g. drape .bmp file over ground surface)
Set any vertical exaggeration factor
Display legend relating soil names and patterns
Assign various objects as transparent
Save configuration settings (e.g white background, black axis, etc.)
Export 3D view to image format (JPG, GIF, BMP)
Send 3D views to the Report Editor to be included in reports
Copy 3D window to clipboard
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In this demonstration, you will select a few cross sections from the Site_Map map project,
and load these into 3D Explorer.

From the Cross Section Editor,

View / View 3D (from the main menu, or select the ﬁ button from the toolbar)

The following dialogue will appear:

S5

v Include site map

Export to 3D Explorer
Select Cross-Sections Select Sufaces

[~ Select All [~ Select All

Select Cross-Section Name Select Grid Mame |
r A r Elevation Grid
F EE F relief
r []8]
r EE
r FF
r GG
- 0 Select Plumes
r HH [~ Select All

Select

30 Plume Project Mame

3D name |HGAZD

Ok | LCancel | Help

r BTE*_3DPlume
r Soil_TW0C_Plume

Select the cross sections to display from the dialogue, by placing a check mark beside each
cross section name. Or, to select all cross sections, place a check mark beside Select All at
the top of the dialog.

Select AA, CC, EE, GG (place checkmark beside these cross sections)

Under the Plumes frame,

BTEX_3DPlume (place checkmark beside this plume)
In the demo project, the plume file has been created for you.
Enter a name for the 3D project in the field in the lower-right corner:

Demo (type in 3D Name Field)
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-
Export to 3D Explorer

~Select Cross-Section

Select Surface:
™ Selectal [ Selectal
Select | Cross-Section Name | Select | Grid Name
¥ B [ Elervation Grid
[ EE [ relief
¥ |CC
r DD
I~ EE
r FF
v GG
F D Select Plume:
- HH [~ Select Al
Select | 30 Plurne Project Mame
I BTEX_3DPlume
- Soil_TVOC_Plurne

¥ Include site map

30 name IDemo

Ok | LCancel | Help |

0K

This will load the 3D Explorer window, similar to the figure shown below:
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You will see that the fence diagrams produce a new perspective on the site geology. The
site map from the demo map project is also displayed, by default, to help relate the cross
section data to surficial features.
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Navigation Tools
Locate the field containing the Vertical Exaggeration (at the top of the window), and enter a
new value:

4 (type in field)

Enter (on your keyboard)

At the bottom of the 3D window, there is a Navigation tools panel which is used to orient
the 3D grid. To rotate the 3D grid,

Rotate (tab on the Navigation Toolbars)

X (slider bar)
Drag the X slider bar slowly to the left, to see the resulting affect on the 3D grid.

Alternately, you may use the AutoRotate feature. The AutoRotate tools located on the right-
hand side of the Rotate tab may be used to continuously rotate the model image around the
X, Y and/or Z axis.

Z (place a checkmark beside this option on the right-side of the controls)
Play (select the Hbutton to start the rotation)

Observe the rotation for a few seconds, then,

Stop (select the o button to stop the rotation)
Z (select to de-select this option)

You can shift or zoom in/out of the 3D grid using the shift options.
Shift (tab on the Navigation Toolbars)
Z (slider bar)

Drag the slider bar to the left to zoom out, or to the right to zoom in.

The 3D Explorer window contains several controls, which are not discussed in this exercise.
Individual cross sections and interpretation types may be shown or hidden from the 3D
display, using the project tree on the left side of the 3D Explorer window. However, these
capabilities are not explored in this demo exercise. For more details, refer to HGA's User's
Manual.
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3D Plume Visualization
HGA provides the ability to display and animate 3D volumes of contaminants, in the format
of color maps, isolines, or isosurfaces; a powerful visualization feature that is demonstrated
below.

Plume Browser (tab on the Navigation Toolbars)
The options will be displayed as shown below.

Fotwie | St | Light Postion | Tms | Plume Broszer 0 p|@[O
-

T [———

When the 3D project was created, the 3D-Explorer displays the plume in the form of an
isosurface by default. The default isosurface value will be 5% of the maximum
concentration value.
The options in the Plume Browser tab provide you with a preliminary assessment of the
plume. As such, there are basic options for color maps and isosurfaces. Once you have a
better understanding of where the contaminants lie, and at what time steps, you can use
the more advanced options in the Plumes node in the tree; this includes:

e advanced isoline maps with color fill and line settings

e color maps with clip at cut-off options

e isosurface options, including color from palette, show borders, and display volume

estimation

In the Style combo box, select the desired display style. Select from Colormap on XY, XZ, or
Y/ planes, or Isosurface.

The Visible checkbox shows/hides the current plume browser display element.
Time (place a checkmark, on the right-side of the controls)

Play (select H button to start the animation)

Observe the animation of the plume for a few seconds. Note the time label at the top of the
3D window, that shows the corresponding time interval.

Stop (select the D button to stop the animation)

When you are satisfied with an isosurface, you can save it to the Plumes tree, for further
manipulation. By doing so, you will enable more advanced options for the isosurface, and
this will allow for displaying multiple colormaps and/or isosurfaces.

Save Isosurface button
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The new isosurface value will be added to the tree, under Plumes / Plume / Region / BTEX /
Isosurface_1. From here, you may modify the isosurface value, display settings, and also
view the Volume Estimation. To modify the Isosurface value, you must load the Isosurface
Properties; to do so, click on the [...] button beside Isosurface Properties.

Now, return to the Plume Browser tab in the Navigation tools
Change the display type from Isosurface to ColorMap:

Colormap (on XY Plane from the Style combo box)
Use the Slider bar, and set the Position to ~50%, as shown below:

Footae | St | Light Possiors | Time | Pl Bruwe : F’|§EIIJ
Fume [BTDY Concentraion = 217 [ Do

L e Puostan (50} 003 Brucr
Winble [ Gave Cokomag T

Play (select the Hbutton to start the animation)

Observe the animation of the plume for a few seconds. Note the time label at the top of the
3D window, that shows the corresponding time interval.

Stop (select the o button to stop the animation)

Change the colormap display type:
Colormap (on XZ Plane from the Style combo box)

Now you will animate the position of a colormap, but at a fixed time interval
Time (tab on the Navigation Toolbars)

Use the Slider bar, set the time to near the end of the animation (~ 12/1/2000)

| Rotste | Shin | Light Postion| Teme | Plutis Browmel T

Plume Browser (tab on the Navigation Toolbars)
Time check-box, (to disable this option)
Browser check-box, (to enable this option)

<1 b| @[T

> [ Options

| Browser
Time
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Play (select the Hbutton to start the animation)

Observe the animation of the colormap for a few seconds. In this scenario, the color map
position will be animated through the entire site domain, in a loop, for a fixed time.

Stop (select the E button to stop the animation)

When you are satisfied with a view, click on the [Save Colormap] button to add this display
element to the 3D Project, under the Plumes node in the tree.

There are numerous features available for the Plumes that are not illustrated in this
exercise. For more details, please consult the HGA's Users Manual.

Record AVI File
You can record 3D animation (rotation, plume animation, isosurface or color map spanning)
to an .AVI file. To do so

Record (select the [ | button located on the Navigation toolbar)

This will load the following dialog:

& Video settings I. ® i‘z-]
Settings Cuztom frame size
A4 File name etz Demo Proect 30N Demo. .40 _
Frame gize Full window size Wiidth 320
Comprezsion || | Full Frames [Uncompressed|
Height | 240
Frames per zecond 1.0
\ (] I \ Cancel I

By default, the .AVI file will be saved to the folder in which the project is located. You can
change the file destination by browsing to the desired location. You can also set the speed
of the video by changing the value in the “Frames per second” field. The larger the value,
the faster the video will play. This has no effect on the recording time. Feel free to record a
video file now by pressing [OK].

0K (button)
When you are finished, after about 30 seconds

Stop (select the o button to stop the recording)
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NOTE: The recorded .AVI files may get very large depending on the length of the video.
To play back the file, browse to the folder on your hard drive, locate the .AVI file and
load it into a supported media player.

Saving and Printing
Once the desired view has been loaded, the 3D image may be loaded into the Report
Editor for printing. To do so,

Project / Print (from the 3D Explorer main menu)

Select any print template from the list

0K

The 3D window will load into the Report Editor, where the image may be inserted into a
report, and printed or saved to .PDF, .HTML, .RTF, and other file formats. In addition, the
Report Editor allows for customizing the header, footer and logo. The image will appear
similar to the one shown below.

@ W Reon A b [= [ |
CEETIE - KW EES s -FEB w oo me
Corterts * fem ]

O I I D T

Watwlos Iy stigation

Praper
3D View Lacatien: Watesioo, OH
Date: February 12, 2012

Demo
IESEEEE

Print Report (button from the toolbar)
X (Close button to return to the 3D Explorer window)

Then, close the 3D Explorer window by selecting
Project / Exit (from the 3D Explorer main menu)
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Report Editor

Generating professional reports from groundwater and environmental projects can be a
time-consuming effort. It becomes particularly challenging when a project includes rounds
of information for various dates spanning over months or even years.

Furthermore, many regulatory agencies require adherence to specific reporting formats.
To overcome these challenges, HGA was designed with the Report Editor. The Report
Editor is a time-saving component used for creating professional reports that contain any
number of datasets plus, include 2D and 3D views for your projects.

HGA's Report Editor includes the following features:

SWS Report Wizard offers step-by-step guidance for creating report templates
Dynamic linking of reports to HGA data and components make creating reports easy
Customize reports to meet regulatory report format requirements

Easy-to-use Report Designer environment makes creating report templates a snap

Explorer and Property Tool Boxes offer complete flexibility for:

Formatting objects (alignment and distribution)

Inserting standard footer and headers including logos

Adjusting text color, font, style, size, location

Defining column, row, and field heights

Create an unlimited number of report layouts and save for future use
Incorporate data values, time-series graphs, log, cross-sections, 3D views, etc.
Define page and printer setup

Preview the complete report prior to printing

Provides Barcode control

Allows report bookmarks and Internet hyperlinks

Export final reports to:

Portable Document Format (PDF)

Rich Text Format (RTF)

Web-ready Hypertext Markup Language (HTML)
Microsoft Excel TM (XLS)

Tagged Image File Format (TIF)

Plain Text File (TXT)

This concludes the Demo Project Guide.
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