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EnterVol for ArcGIS Overview

Enter\ol
for ArcGlS

EnterVol for ArcGIS creates and manipulates true 3D volumetric geology
and/or analyte models created in EnterVol Geology, EnterVol GeoStats, or
saved in C Tech's EVS Field File (EFF) format. EnterVol for ArcGIS performs
subsetting (plumes, cuts, slices, cross-sections, contouring, etc.) and
analysis (volumetrics) inside of ArcGIS Desktop10.1 3D visualization of
these models is performed in ArcScene™.

EVS Field Files can be created in C Tech's EVS or MVS software and in the
EnterVol Product Suite components EnterVol GeoStats and EnterVol Geology.

In ESRI terminology, C Tech's EFFs represent a feature dataset, usually
consisting of a single feature class (a collection of geographic features with
the same geometry type (such as point, line, or polygon), the same
attributes, and the same spatial reference). EnterVol extends the definition
of feature class to include volumetric geometry types.

A single EFF file can contain multiple features classes in that there can be
feature datasets with multiple geometry types. A single EFF can contain any
or all of EnterVol's supported geometry types including points, lines, surfaces
and volumes.

Each of the above geometry types is composed of nodes which represent
endpoints or vertices of the object. Each node has X, y, & z coordinates to
specify its location. Unique to EnterVol is the ability to associate with the
nodes as well as the features. Nodal data is a concept that is new to ArcGIS
desktop just like volumetric geometry types.

We need volumetric geometry types because without them volumes cannot
be represented as anything more than the space enclosed by

surfaces. These volumetric features allow us to create volumetric grids
which can have simple or incredibly complex shapes.

But why do we need nodal data? What can it do that normal
attribute data associated with each feature cannot do?

As you apply the volumetric subsetting operations in EnterVol, you will notice
that plumes and arbitrary cuts through volumes have smooth

surfaces. Furthermore, when EnterVol cuts or slices through a volumetric
dataset, the result incorporates the data throughout the resulting subset.
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These smooth subsetting operations are only possible because of nodal
data. When attributes (data) are associated with each feature such as a
triangle, the resolution or smoothness with which we can subset is limited to
the size of each triangle. EnterVol's paradigm of associating continuum data
with the nodes (vertices) of each feature allow us to subset to a sub-feature
level. This dramatically improves accuracy and allow you to use coarser
grids without compromise. It also greatly improves analytical accuracy of
computing plume volumes and makes possible the integration of chemical
masses.

EnterVol has two toolbars. The primary is the EnterVol toolbar and also
EnterVol Tools. The EnterVol toolbar includes options to:

Layer Operations
Adding data
Layer Selector
Set symbology
Copy symbology
Export to EVS
Subsetting Tools
e Slice
e Cut
e Plume
e Fence
Display Tools
e Isolines
e Edges
o Exploding geologic layers
Mass and Volume (Volumetric Analysis)
Open this Help File

@ new-tools.sxd - ArcSeene ] %
File Edit View Bookmarks Selection Geoprocessing Custormize Windows Help
: — i e
D2Es + D EEERO ¢ ae QEMQOIIE- T K @E M 2 [0 &g 0o hy » | 3 2 0000
_ | EnteiVol+ § | € iniisksoibexplode ek meswm SS9 QL R F e @ @ [ Labelsfor Panting Faciity v

| Table of Contents x|

The EnterVol Tools toolbar includes options to:

Label Features

EnterVol Raster to Volume

Project Features to 2D

Open the EnterVol Tools Scene Control window
Add Direction Indicator

Add Axes (ArcScene) & Add Grid (ArcMap)

[ ] = 22
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Installation of EnterVol

EnterVol's Product Suite runs under ArcGIS Desktop 10.x. Earlier version of
ArcGIS (e.g. 9.x) are not supported. EnterVol requires an ArcGIS Desktop
10 license and the ArcScene extension. No other ESRI products or third
party applications are required.

The EnterVol Product Suite and support applications and files can be
downloaded at www.ctech.com. Without registering and logging in, you will
have access to the primary EnterVol files shown below:

1 .I‘V‘l / [ C Tech Development Corp ‘-,\ - [

s C f © www.ctech.com/?page=download

SHOWCASE

SUPPORT

Downloads Forums Submit Support Request  Known lssues  HRelease Notes  Privacy Policy Workbooks and

Support: Downloads

Warning - You are not logged in.

Certain downloads will not be available until you have logged in.

EnterVol Installations

File Description Tyvpe Size

EnterVol for This download will install the January, 2012 EXE 38.27 MB
ArcGIS Installer Release (1.3) of EnterVol for ArcGIS, 40,131,54C
EnterViol GeoStats, EnterVol Geology, and bytes]
Enterval Tools. Demo users can evaluate
the software via this installation, and
upgrade without reinstalling to a licensed
copy.

EnterVol This provides a set of sample data for 2V 9.93 MB
Sample Data Entervol for ArcGIS and EnterVol GeoStats, 10,469,376
The EnterVol Project File (Levp) includes ytes)
data representing borings, lithology,
stratigraphic surfaces, analytical data, as
well as multiple model results.
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The EnterVol for ArcGIS Installer includes EnterVol for ArcGIS (the core
product), EnterVol Geology, EnterVol GeoStats and EnterVol Tools. The
EnterVol Sample Data is recommended to allow you to duplicate the
exercises in the Tutorials which are included in this help file.

Installation of EnterVol

EnterVol's Product Suite runs under ArcGIS Desktop 10.x. Earlier version of
ArcGIS (e.g. 9.x) are not supported. EnterVol requires an ArcGIS Desktop
10 license and the ArcScene extension. No other ESRI products or third
party applications are required.

The EnterVol Product Suite and support applications and files can be
downloaded at www.ctech.com. Without registering and logging in, you will
have access to the primary EnterVol files shown below:
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1 .I‘V‘l / [ C Tech Development Corp ‘-,\ - [

\ C f © www.ctech.com/?page=download

Downloads Forums Submit Support Request  Known lssues  HRelease Notes  Privacy Policy Workbooks and

Support: Downloads

Warning - You are not logged in.

Certain downloads will not be available until you have logged in.

EnterVol Installations

File Description Tyvpe Size

EnterVol for This download will install the January, 2012 EXE 38.27 MB
ArcGIS Installer Release (1.3) of EnterVol for ArcGIS, 40,131,54C
EnterViol GeoStats, EnterVol Geology, and bytes]
Enterval Tools. Demo users can evaluate
the software via this installation, and
upgrade without reinstalling to a licensed
copy.

EnterVol This provides a set of sample data for 2V 9.93 MB
Sample Data Entervol for ArcGIS and EnterVol GeoStats, 10,469,376
The EnterVol Project File (Levp) includes ytes)
data representing borings, lithology,
stratigraphic surfaces, analytical data, as
well as multiple model results.

The EnterVol for ArcGIS Installer includes EnterVol for ArcGIS (the core
product), EnterVol Geology, EnterVol GeoStats and EnterVol Tools. The
EnterVol Sample Data is recommended to allow you to duplicate the
exercises in the Tutorials which are included in this help file.

Trial License

Provided you have never before installed any version of EnterVol on your
computer, upon installation you will automatically receive a 15 day fully
functional license. Installing a newer version of EnterVol or uninstalling and
re-installing will not extend the trial license.
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To see the status of your license you can open the EnterVol License Manager
. EnterVol License Server

EnterVol License Manager

or Licensing in the EnterVol menu in ArcGIS.

-
& EnterVal License Information ﬁ

Server version 1.3 - Released on 11/23/2011

System Identifier  CEE5-33DD-6D89-0E33-7D23-3954

Licensed successfully: 15 Days Remaining in Trial
Licenzes available:

L EnterVolForfArcGis: 1

EnterVolTools : 1

EnterVolGeoStats : 1 I
EnterVolGeology : 1

License Summary:

|
Maintenance Dater  1/16/2012 I
[ Refresh l [ Load C Tech License File (*.license) l j

After the trial period, if you have not purchased an EnterVol license, it will
show:
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Server version 1.3 - Released on 11/23/2011

N
System Identifier  3811-4949-6DA7-TFCD-1123-AE4C

Trial License Expired.
Mo licenses available

ll License Summary:

Maintenance Dater  1,1,/0001

[ Refresh l [ Load C Tech License File (*.license) l f
— — = y
Installing an EnterVol Fixed License

To purchase and install an EnterVol fixed license you must:

e Select the computer with ArcGIS 10.x and ArcScene already installed to
be licensed
e Install EnterVol

. EnterVol License Server
EnterVol License Manager

¢ Open the EnterVol License Manager
Licensing in the EnterVol menu in ArcGIS.

or
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@ s eeiorion (L ]

' Server version 1.3 - Released on 11/23/2011

System Identifier  3811-4949-6DA7-TFCD-1123-AE4C

Trial License Expired.
Mo licenses available

License Summary:

Maintenance Dater  1,1,/0001

Refresh l [ Load C Tech License File (*.license)
— =

PLEASE NOTE: Your System ldentifier will vary and the Trial License shown above may be different.

To create your license, C Tech must receive your System ldentifier. DO NOT
send us a screenshot of this window. Rather, select the alphanumeric string
in the System ldentifier window and select Copy as shown below.

Server version 1.3 - Released on 11/23/2011

System Identifier  3B11-4949-6DA7-TFCD-1123-AF4C

Trial License Expired. Copy Ctrl+C :
Mo licenses available =

E-mail the System ldentifier string to sales@ctech.com along with the
following required information:

System ldentifier: XXXX-1234-YYYY-5678-Z2Z2727-0009
Company: ABC Consultants, Inc.

User: Ms. Jane Doe

E-Mail: j.doe@abc-cons-inc.com
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e Phone: 505-555-1212
e C Tech's Invoice number for your order (this is to ensure that you
receive the proper licenses)

Upon verification of the information you provide, C Tech will generate a
license file which will be sent to the e-mail address provided above.

Open the EnterVol License Manager and click the Load C Tech License File
(*.license) button. Browse to the .license file and select it. The License
Manager should update to reflect the licenses you have purchased.

-

& EnterVol Licensing Information | = | (=] |_—$-"'vh]1

System Identifier  3p11-4949-6DA7-TFCD-1123-AE4C

Licensed for Enter'Vol for ArcGIS
Licensed for Enter'Vol Tools

Licensed for EnterVol G

Licensed Products:
Licensed for EnterVol G

Licensed successfully until 1/16/2013

License Details:

Maintenance Date:  1/16/2013

Release Date: 3/28/2011

| Load C Tech License File (*.license) |

[ = l

b

The above window shows a single fixed license for all EnterVol products
through January 16, 2013.

If you start ArcScene, you should see the EnterVol menus enabled. If you
have any license problems see the License Troubleshooting Section

Server Installation for EnterVol Concurrent Licenses
To purchase and install EnterVol Concurrent Licenses you must:

15|Page



EnterVol Ver. 1.84 Help System www.ctech.com

e Select the computer which will be the license server for EnterVol
licenses.

e The computer to be the license server does not require ArcGIS
10.x or any third party software.

e Download and install the EnterVol Concurrent License Server
Installation from the downloads page ctech.com. Please note that this
program is only accessible to registered users at ctech.com who are
logged in.

e Don't miss the FINAL STEP at the end of this topic.

6@ E hittp://www.ctech.com/?page=download P~ B0 X|ECTech Development Corp... *

7 [ C Tech Facebook @ EnterVol B PayPal 63 Network Camera 4% VREO B directw TV D Netflix @ ASE BIZ -.l C Tech Development Cor...

C Tech Video Codec  This allows clients to view animations created with the .exe 851.28 KB
Pack HuffYUV, XviD, and Lagarith video codecs. (Automatically (871,708 bytes)
included in standard EVS and MVS installations.)

Floating License Server Installations

File Description Type Size
EVS and MVS Floating Required for all servers managing EVS or MVS floating .exe 5.93 MB
License Server licenses. (6,215,634 bytes) l
Installation
EnterVol License Server Version 1.3. Required for all servers .exe 2.25 MB
managing EnterVol concurrent use licenses. (2,358,204 bytes) _l
Licensing and Maintenance Agreements b I
File Description Tvpe Size
EVS, MVS, and 4DIM  Terms and conditions for licensing C Tech software. Must be .pdf 42.26 KB
Software License included with all purchase orders. (43,271 bytes)
EnterVol Software Terms and conditions for licensing C Tech's EnterVVol software. pdf 34.46 KB
License Must be included with all purchase orders. (35,292 bytes)
Premier Licensin Staff-level certification form for C Tech's Premier Licensin pdf 36.77 KB hd

. EnterVol License Server

e Open the EnterVol License Manager EnterVol License Manager
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@ EnterVol License Information ﬁ

Server version 1.3 - Released on 11/23/2011

System Identifier  CEE5-33DD0-6D82-0E33-7D23-3954

Licensed successfully: 15 Days Remaining in Tria :
Licenzes available:

| EnterVolForfArcGis : 1

EnterVolTools : 1

EnterVolGeoStats : 1 I
EnterVolGeology : 1

License Summary:

Maintenance Dater  1,/15/2012

[ Refresh l [ Load C Tech License File (*.license) l

P e—

PLEASE NOTE: Your System ldentifier will vary and the Trial License shown above may be different.

To create your license C Tech must receive your System ldentifier. DO NOT
send us a screenshot of this window. Rather, select the alphanumeric string
in the System Identifier window and select Copy.

Server version 1.3 - Releasad on 11/23/2011

System Identifier  3811-4049-6DA7-TFCD-1123-AE4C

Trial License Expired Copy Ctrl+C 5
MNo licenses available

Then send that string to sales@ctech.com along with the following required
information:

e System ldentifier: XXXX-1234-YYYY-5678-Z22Z2Z-0009
¢ Company: ABC Consultants, Inc.
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User: Ms. Jane Doe

E-Mail: j.doe@abc-cons-inc.com

Phone: 505-555-1212

C Tech's Invoice number for your order (this is to ensure that you
receive the proper licenses)

Upon verification of the information you provide, C Tech will generate a
license file which will be sent to the e-mail address provided above.

Open the EnterVol License Manager and click the Load C Tech License File
(*.license) button. Browse to the .license file and select it. The License
Manager should update to reflect the licenses you have purchased.

@ EnterVol License Information ﬁ

Server version 1.3 - Released on 11/23/2011

System Identifier  CEE5-33D0-6D88-0E32-7023-3954

Licensed successfully until 7/16/2012

Comcurrent License Usage Allowed

Licenses available:
EnterVolForArcGis : 20
EnterVolTools : 20
EnterVolGeology : 20
EnterVolGeoStats : 20

License Summary:

Maintenance Date:  7/16/2012

Refresh Load C Tech License File (*license)

The above window shows a 20 user concurrent license for all EnterVol
products through July 16, 2012.

FINAL STEP: The last step in the server installation is to unblock port 9347
to inbound TCP queries. The process to do this will depend on what Firewall
software your server uses. The example below is for Windows 7.

Open Windows Firewall with Advanced Security.
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Select Inbound Rules and create a New Rule
Select Port Rule

F
g New Inbound Rule Wizard

Rule Type
Select the type of firewall rule to create.

Steps:

» Rule Type What type of rule would you like to create?

@ Protocol and Ports

@ Action ) Program

& Briflis Rule that controls connections for a program.
@ Name @ Port

Rule that controls connections fora TCP or UDP port.

) Predefined:
BranchCache - Content Retrieval {Uses HTTF)

Rule that controls connections for a Windows experience.

~ Custom
Custom nule.

Leam more about rule types

Choose TCP and set the port to 9347
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F
@ New Inbound Rule Wizard [

Protocol and Ports

Specify the protocols and ports to which this rule applies.

Steps:

@ Rule Type Does this rule apply to TCP or UDP?
@ Protocol and Ports @ TCP

@ Action ) Ubp

@ Profile

@ Name

Does this rule apply to all local ports or specfic local ports 7

) Al local ports

@ Specific local ports: 5347
Bxample: 80, 443, 5000-5010

Leam more about protocol and ports

<Back || Ned> || Cancel

Allow the connection with settings that meet your company'’s IT policies.
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@ New Inbound Rule Wizard [

Action

Specify the action to be taken when a connection matches the conditions specified in the rule.

Steps:
@ FRule Type What action should be taken when a connection matches the specified conditions?

@ Protocol and Ports -
@ Allow the connection

@ Adtion This includes connections that are protected with IPsec as well as those are not.
@ Profile :
" (1 Allow the connection if it is secure
. This includes only connections that have been authenticated by using IPsec. Connections
will be secured using the settings in IPsec properties and rules in the Connection Security
Rule node. I
7 Block the connection

Leam more about actions

<Back || Ned> || Cancel
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g# New Inbound Rule Wizard

Profile
Specify the profiles for which this nule applies.

Steps:
@ Rule Type When does this rule apply?

@ Protocol and Ports
@ Action Domain
» Frafis Applies when a computer is connected to its corporate domain.
@ MName [¥] Private
Applies when a computer is connected to a private network location.

[C] Public
Applies when a computer is connected to a public network location.

Leam more about profiles
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g New Inbound Rule Wizard lihj

Name

Specify the name and description of this rule.

Steps:
y Rule Type
# Protocol and Ports

9 Action
» Profile T

EnterVol Server on 5347
» Name

Description (optional):
Allow inbound TCF for EnterVol server on port 3347

[ <Back |[ Fmsh || Cancel

b

Client Installation for Concurrent Licenses

If your organization has purchased EnterVol concurrent licenses and properly
installed and configured an EnterVol license server on your network, you can
follow the simple steps below to configure a client installation for a
concurrent license.

e Open the EnterVol Licensing Window and turn on the "Use Floating
License" toggle as shown below.

23|Page



EnterVol Ver. 1.84 Help System www.ctech.com

F 7 .
& EnterVol Licensing Information EM

Femote System Identifier:

C Tech License Service is currently not running

Li d Products:
el Please contact C Tech support at support@entervol.com.

Unable to connect to license service

License Details:

|
Maintenance Date: 1712011
Release Date: 3/28/2011
Use Floating Licensing !

Remote Host Address / Port: .934'.-'

EnterVal Tecls
EnterVol for ArcGIS
EnterVol GeoStats
EnterVol Geoclogy

License Types to Request:

Apply Remote Settings

OK

¢ Enter the Remote Host (Server) Name or IP address
e Select the License Types to Request
e Click "Apply Remote Settings"
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r N
& EnterVol Licensing Information |£|E|ﬁ

Remaote System Identifierr  CEES-33DD-6089-0E33-7D23-395A

Licensed for Enter

0
) Licensed for EnterVol Tools
Licensed Products: e
Licensed for EnterVol GeoStats
Licensed for EnterViol Geology

Licensed successfully until 7/16/2012

License Details:

Maintenance Date: 7/16/2012

Release Date: 3/28/2011

[¥] Use Flaating Licensing |
Remote Host Address / Port:  REED-ZEN 9347

[¥] EnterVal Tools
[#] EnterVol for ArcGIS
[#] EnterVol GenStats

(¥ EnterViol Geology

License Types to Request:

[ Apply Remote Settings

| o )

If your client computer can connect to a valid server, your licensing window
should show something like the above.

L

License Troubleshooting Section

Provided you've followed the installation instructions, you shouldn't need to
be here.

However here are a list of common issues:

e Fixed Licenses
¢ Confirm that the C Tech License Service is started (see image
below)
e Open the EnterVol License window and confirm you have a license
that is not expired and has a Maintenance Date compatible with
the EnterVol version you are running
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¢ Please note that you cannot install newer versions of EnterVol
during a Trial License period.
e Concurrent Licenses on Server
¢ Confirm that the C Tech License Service is started (see image
below)
e Confirm that the Server's Firewall is not blocking port 9347 (see
Final Step)
¢ Open the EnterVol License Manager and confirm you have licenses
that are not expired
e Concurrent Licenses on Client
¢ Open the EnterVol License window and confirm:
e You turn on the toggle: Use Floating License
¢ You have properly specified your server
e Your server has licenses that are not expired and has a
Maintenance Date compatible with the EnterVol version you
are running
¢ If you "Cannot connect to the License Server":
e Try to ping to the server name
e Confirm that the server's firewall is not blocking port
9347
¢ Releasing Concurrent Licenses on Client
o If multiple users are sharing a limited number of EnterVol seats,
they must be released.
e Open the EnterVol License window (see image below)
o UNCHECK the licenses that you wish to release (see second
image below)
e Click Apply Remote Settings
e Click OK to close the window
e Note: It will take up to 5 minutes for the licenses to be released
and available to another user.
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r . A
& EnterVol Licensing Information Elﬂlg

Remaote System Identifier:  3811-4049-5DA7-7FCD-1123-AE4C

Licensed for EnterVol for ArcGIS
Licensed for EnterVol Tools
Licensed for EnterVol GeoStats
Licensed for EnterViol Geology

Licensed Products:

Licensed successfullyPermanent License

License Details:

Maintenance Date: 1/19/2013

Releaze Date: B/20/2012

lUse Floating Licensing

Remote Host Address / Port: | REED-ZEN 9347

EnterVal Tecls
EnterVol for ArcGIS
EnterVol GeoStats
EnterVol Geoclogy

License Types to Request:

Apply Remote Settings
OK
Use Floating Licensing
Remote Host Address / Port:  REED-ZEN 9347

Enter'al Tools
EnterVol for ArcGIS
EnterVal GeoStats

%ﬂtﬂf"-’m Geology

Apply Remote Settings

License Types to Request:

CK
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The C Tech License Server must be started in order for EnterVol to
run.

5.,‘, Services (Local)

-~

C Tech License Service MNarme Description Status Startup Type LogOnAs =
. Sg B's Recorder GOL... Provides CD... Started Autematic Local Syste...
%ei_zﬁihs::!:ce % Tch License Se... Ser'.-'ce to ... Started Automatic Local Syste... H B
o Certificate Propag... Copies user ... Manual Local Syste...
CNG Key Isolation  The CNG ke..  Started Manual Local Syste..
Description: o . COM+ Event Syst... Supports Sy.. Started  Automatic Local Service
?’Zr:l'ltc::::iumcat:a geregstmliansionG 4 COM+ System Ap... Managesth.. Manual Local Syste...
Computer Browser  Maintains a...  Started Manual Local Syste...
£k Credential Manager Provides se. Manual Local Syste...
‘% Cryptographic Ser... Providesfo.. Started Autematic Metwork 5.,
'C; DCOM Server Pro..  The DCOM...  Started Automatic Local Syste...
e Provides De...  Started Automatic Local Syste..
Registers an... Started Automatic Local Service
- Diagnostic Policy ... The Diagno..,  Started Autematic Local Service
i Diagnostic Service.. The Diagno...  Started Manual Local Service
Diagnostic System... The Diagno... Manual Local Syste...
£ Disk Defragmenter  Provides Dis... Manual Local Syste...
L% Distributed Link Tr... Maintains li... Started Autematic Local Syste...
i Distributed Transa.. Coordinates... Manual Metwark 5...
<:.§, DMS Client The DNS Cli...  Started Automatic Network 5...
o ] Encrypting File Sy.. Provides th.. Manual Local Syste.. _
:‘l = - = II; o : = | L2
Extended 4, Standard /
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Configuration

The Configuration window provides some basic settings that affect other
operations in EnterVol. Once settings are changed, you must exit ArcScene
and restart it for the configuration setting to be set.

|| Ll Ll R L | g | WY 2 e TN SR ub | T S

EnterVol *l & LH',-.‘EFZ| Select an EnterVol Layer... d

[@ Meodeling Window 3 x

@ Scene Control

Layer Operations 3

Subsetting 3
Display *
Analysis 3

Licensing

| & Configuration
@ About
%

EnterVol Help

The primary configuration options are:

e "Auto Show Toolbar" which is on by default, shows the EnterVol toolbar
by default.
o The Default Material Colors allows you to set standard colors to be used
as defaults.
¢ "Industry Specialization” is an important feature. This affects some
of the basic terminology (plume vs. ore body) used for tools as well as
default units and the reporting in volumetrics. The current options are:
e Environmental
e Mining
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F B
@ EnterVol Configuration E@g

Toolbar Settings
Auto Show Toolbar:

License Settings

Seconds to Timeout for Concurrent Licenss: E

Default Material Colors
Matenal 1:

Material 2:
Material 3:
Material 4:
Material 5
Material &
Material T
Material &
Material %
Material 10:

EEEEOOOEOE

Usability Settings

Industry Specialization: Environmental =
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Using EnterVol

EnterVol provides multiple ways to access its functionality. If you turn on the
EnterVol Toolbar, it provides access to all EnterVol functionality:

[EnterVol <] @ | € hkgsindicator-Cut_Abitrary Orientation 64« | @ b @ M @ B W | S5 = ¢ | @ - #® 1
[ [@ Modeling Window
!Q. Scene Control
@ Add EnterVol Data
Layer Operations »
| Sybsetting » | @ Plume
Display v mm Slice
Analysis » | & Cut
= Licensing Wy FenceCut
€ Configuration
ﬁ About
@ EnterVol Help

Tools and operations can be accessed in three different ways:

wWN

The menu structure shown above
Individual icons. % @ & = & & Wy 2= 90@; @' % 1o

By Right-Clicking on the Scene or Individual Layers in the Table of
Contents (TOC) shown at the end of this topic

The Operations Include:

Modeling Window
Loading or Creating Projects
Importing Data
Building 2D, Surface and 3D Grids
Building Geologic models with Stratigraphy or Lithology
¢ Mapping Analytical Data to 3D Grids
Scene Control: Opens the EnterVol Scene Control window
Add EnterVol Data: Directly import C Tech legacy grids and data files
Layer Operations:
e Set Symbology
o Copy Symbology
e EXxport to EVS: Outputs objects in C Tech format for use in EVS &
MVS
Subsetting:
e Plume
e Slice
e Cut
e Fence Cut
Display:
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Contour

Isolines

Extract Points

Extract Edges

Explode Layers

¢ Analysis: Mass and Volume

e Licensing, Configuration, About and EnterVol Help

With the EnterVol toolbar not visible, all operations may still be

accessed. Access to all EnterVol windows are available in the Pull-Down
menus under Windows:

=
:

Help

Add Viewer | & G MY K

Viewer Manager...

@l bl

—| Enterol 3 m ] Modefi&g Window -
Table Of Contents Scene Chntrol
m Catalog w2 Licensing
@ Search Ctrl+F € Configuration
@ About

@ EnterVol Help

All other operations are accessed with Right Clicking in the TOC. If you

Right-Click on Scene Layers you can access Add EnterVol Data, Add Axes and
Add Direction Indicator.

Table of Contents o=

5]

howrd
=

L4 ]

13

Add Data... i
Add EnterVol Data n_64

3

> =
=

o ®
K & &
Farel

g4 Mew Group Layer 8.5

Scene Properties...
1. Add fsxes
1 -\*;‘ Add Direction Indicator

Sandy Silt
Clayey Sand

TEE
it

32|Page



EnterVol Ver. 1.84 Help System www.ctech.com

If you Right-Click on Individual Layers in the TOC you can access all other
EnterVol operations which would be relevant to that layer. Different types of
layers will have different functionality available. For example, you can't put
isolines on models colored by unique values (like geologic material), but you
could on a contaminant plume. Below are some examples:

Table of Contents

{8 8

£ Scene layers

Axes j
= hkgs-indicator-Cut_Abitrary Orientation
Indicator @ Copy
M Clay X Remove
I Fil — Refresh
[ silty Clay Crale 3D C
Clayey Silt
M sit | EnterVol 4 || er Operations b | @  Set Symbology
zal”d}’ 5;“5 I B Open Attribute Table Subsetting » | &» Copy Symbology
e .ayey an Joins and Relates 3 Display 3 Export to EVS
I silty Sand i
Sand ':V Zoom To Layer Analysis d
[ Decomposed Granite Shleetion ;
B Granite =
hkgs-indicator-Plume_Indicator_Above Edit Features k
[ hkgs-indicator Sg  Convert Features to Graphics... -
= hkgs-data_tubes e 3
Indicator
W Clay < Save As Layer File..
Wil Q) Create Layer Package...
[ Silty Clay -
P rties...
I Clayey Silt Y Properi s
B sit Rl
[ all 111
| Copy
Remove
Refresh
Entervol » | Layer Operations » L———©
Open Attribute Table | Subsetting » | & Plume
loins and Relates 3 Display | W Slice
Zoom To Layer Analysis b | & Cut
Selection b Wy FenceCut
Edit Features 3
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| é@ Extract Points

Extract Edges

nlode | averrs

| EnterVol Layer Operations  »
B Open Attribute Table Subsetting .
Joins and Relates Display | 3 | ®
‘j;) Zoom To Layer Analysis & 4
Selection
Edit Features @
37 Convert Features to Graphics... — =
| EnterVol Layer Operations
B2 Open Attribute Table Subsetting
loins and Relates Display
ii-’ Zoom To Layer Analysis
Selection
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Layer Operations

IE 3 Copy
[F X Remove
o  Refresh

| EnterVol r || Layer Operations  » ‘ Set Symbology

Copy Symbology
Export to EVS
Convert to Standard Feature Class

E] Open Attribute Table Subsetting 3

Joins and Relates 3 Display 3
Analysis »

X

%* Zoom To Layer

Selection »
Layer Operations allow you to import any element of an EnterVol Project Files
(.EVP), EnterVol Model Files (.EVMs), EVS Field Files (.EFF, .EFZ and .EFB)
and various other C Tech file formats, and to set and copy the symbology to
be applied to those objects.

Most EFFs contain features which can have multiple attributes. In fact, C

Tech's EFFs have unique characteristics that set them apart from traditional
ESRI objects. EFF objects of all types (points, lines, surfaces and volumes)
can contain both cell attributes (traditional ESRI paradigm) and nodal data.

Layer Operations
[e——r

IE 3 Copy

[F % Remove
o Refresh

| EnterVol » || Layer Operations  » ‘ Set Symbology

Copy Symbology
Export to EVS

Convert to Standard Feature Class

E] Open Attribute Table Subsetting ’

Joins and Relates 3 Display 3
Analysis 3

2P e o

& Zoom To Layer

Selection b
Layer Operations allow you to import any element of an EnterVol Project Files
(.EVP), EnterVol Model Files (.EVMs), EVS Field Files (.EFF, .EFZ and .EFB)
and various other C Tech file formats, and to set and copy the symbology to
be applied to those objects.

Most EFFs contain features which can have multiple attributes. In fact, C

Tech's EFFs have unique characteristics that set them apart from traditional
ESRI objects. EFF objects of all types (points, lines, surfaces and volumes)
can contain both cell attributes (traditional ESRI paradigm) and nodal data.
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Add EnterVol Data

|R

t) X [

Copy
Remove

Refresh

EnterVol » || Layer Operations  » ‘ Set Symbology

£ Zoom To Layer

Open Attribute Table Subsetting 3
Joins and Relates 3 Display 3

Copy Symbology
Export to EVS

Convert to Standard Feature Class

2P e o

Analysis 3

Selection 3

Using this button, you can add various types of data to your scenes:

EnterVol Project Files (.EVP) can contain all of the file types listed
below. Selecting an EVP file allows you to select any one of them.
EnterVol Model Files (.EVM) are a superset of EVS Field Files and are
the default file format for all models created in EnterVol.

EFF (EVS Field Files) representing both volumetric grids, surfaces
and/or lines. Includes .EFF (ASCII), .EFZ (zip archive) and .EFB
(binary) formats

GEO: Geologic boring data representing hierarchical geology data
collected in vertical borings

GMF: C Tech's Geology Multi-File allows you to import a cloud of points
corresponding to uncorrelated points on one or more surfaces
representing hierarchical geology data

PGF: Pre-Geology data representing 3D boring logs (can be non-
vertical)

apdv: C Tech's chemistry (analyte) file format for contamination and
ore grade data representing point samples (can be non-vertical)

aidv: C Tech's chemistry (analyte) file format for contamination and ore
grade data representing samples collected over an interval (can be non-
vertical)

When EnterVol data is added, a summary of the data and settings used to
create it is added to the Layer Properties under General.Description.
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Add EnterVol Data

e
IF X

-
L~

Copy

Remove

Refresh

EnterVol + || Layer Operations  » ‘ Set Symbology

=

f* Zoom To Layer

Open Attribute Table Subsetting 3
Joins and Relates 3 Display 3

Copy Symbology
Export to EVS

CP %o

Analysis 3

Convert to Standard Feature Class

Selection 3

Using this button, you can add various types of data to your scenes:

EnterVol Project Files (.EVP) can contain all of the file types listed
below. Selecting an EVP file allows you to select any one of them.
EnterVol Model Files (.EVM) are a superset of EVS Field Files and are
the default file format for all models created in EnterVol.

EFF (EVS Field Files) representing both volumetric grids, surfaces
and/or lines. Includes .EFF (ASCII), .EFZ (zip archive) and .EFB
(binary) formats

GEO: Geologic boring data representing hierarchical geology data
collected in vertical borings

GMF: C Tech's Geology Multi-File allows you to import a cloud of points
corresponding to uncorrelated points on one or more surfaces
representing hierarchical geology data

PGF: Pre-Geology data representing 3D boring logs (can be non-
vertical)

apdv: C Tech's chemistry (analyte) file format for contamination and
ore grade data representing point samples (can be non-vertical)

aidv: C Tech's chemistry (analyte) file format for contamination and ore
grade data representing samples collected over an interval (can be non-
vertical)

When EnterVol data is added, a summary of the data and settings used to
create it is added to the Layer Properties under General.Description.

Add EnterVol Project File Data

EnterVol Project Files (.EVP) can contain all of the file types listed
here. Selecting an EVP file allows you to select any one of them.
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Visualization: EnterVol

Features Classes to Import

[ Initial_Seil_Site|Borings

[T Initial_Seil_Site|Paints-TOTHC

[C] Initial_Seil_SitelLithology

[C] Initial_Seil_Site|SurfacePoints-Fill
[ Initizl_Seil_Sitel SurfacePoints-Top
[ Initial_Seil_SitelSurfacePoints-Silt
[ Initial_Seil_Site|SurfacePoints-Clay
[[] Initial_Seil_Site|Surface Points-Gravel
[C] Initial_Seil_SitelSurfacePoints-Sand

[ Initial_Seil_Site|StratigraphicGroup-Geologic_Layers

[ Initial_Soil_Site|Model-30_Flat

[ Initial_Seil_SitelModel-5_Layer

| OK || Cancel |

When EnterVol data is added, a summary of the data and settings used to

create it is added to the Layer Properties under General.Description.

Add EnterVol Models EVM

EnterVol Model Files (.EVM) are a superset of EVS Field Files and are the
default file format for all models created in EnterVol. They are typically
stored in the EnterVol Project File and can be selected from the check list

that opens when an EVP file is selected.

In general loading a .EVM file is equivalent to loading a .EFF (or .EFB) file.
When EnterVol data is added, a summary of the data and settings used to

create it is added to the Layer Properties under General.Description.

Add C Tech EFF

—_

EnterVol = & | Layer [

Select the Add EnterVol Data button above to add a new EFF to your ArcGIS

project.
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r@ Cpen

Look in:

=
ok b

Recent Places

Desktop

B | |
Libraries

Ay

Computer

&

Metwaork

| field - @F M
Mame - Size 2
|| coastal-high-res.efb 5470
|| coastal-high-res-gec.efb 3,84
|& | Customnl.eff I|_
|& | Customl.gmf 1273
[ fish_glyph.efb |e
[€] for-lanL.eff 3,44.iF
|| hkgs-gik.efb 5,?9.i
¢ linitial_soil_investigation_sub_site.efb 1,52I'_
|_|initial_seil_investigation_sub_site_initial_soil_investigation_sub_sit... 1,68
|| initial_soil_investigation_sub_site_initial_soil_investigation_sub_sit... 1,500
|| initial_soil_investigation_sub_site_initial_soil_investigation_sub_sit... 1,511
| initial_seil_investigation_sub_site-Plurme.efb 1100
1€ | Junk.eff =
1| 1] | 3
File name: initial_soil_investigation_sub_site efb -
Files of type: C Tech Data Files (" evp:”evm;” eff " efz"efh; « l [ Cancel ]

After the EFF loads, a new window will appear to allow you to set the initial
symbology:
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T —— P
€ Add Data E=NEE

Current Progress:

Step:1ofl
Data: Initial_Soil_Site]Model

Symbology Options:
Color By Field:

| TOTHC -
Coloring Method:

[ Break at Even Intervals "l
Intervals per decade: E
Capture Full Data Range:
Lower Breaks Bound: 0.0010000000474974 :
Upper Breaks Bound: | 71,040.0320812202 =

v Advanced

| ok || cancel |

If we choose the first pull-down menu we can see that this EFF has several

attributes which can be used for coloring:
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e

& Add Data o | &3]
Current Progress:
Step:1ofl
Data: initial_scil_investigatic

Symbology Options:

Color By Field:

[Geo Layer L |

Coloring Method:

[Unique Values "|

» | Advanced

| ok || cancel |

However, if we choose Geo_Layer, the results in our ArcScene window will
be:
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& Untitled - ArcScene - ArcView ==
File Edit View Bookmarks Selection Geoprocessing Customize  Windows Help
o [l iEH K| ) ™ ] = KD - e G £ Layer initial_scil_investigation_sub ¥ | 2 raphics~
D@ ! oo EEEERDIF -t as QR § B i+
Layer:l =] I8 s = EnterVol~ & Layer| initial_soil_investigation_sub_site -| ¢ ' mSPwm s ¢ @ 5
Table of Contents 1 ox
88

= Scenelayers
2 initial_soil_investigation_sub_site
M <all other values>
Geo_Layer
mo
[
2
3
4

&/
N ;
opd
—
®®

a'r‘F"‘:@
@ Mo
S S
wr
r=Q:
i g
66

(w)212.23
[ SetoTopView || Zoom to Fit
Distance: ] | 't | 911.94 H
7 Seale: =
400 =l =

@ EnterVol Tools

Add C Tech GEO: Geology File

: Enter‘u"olvi $ | Lag,rer:| &> sampler_Initial_Scil_Site_Model-£ v| v & ﬁy
] Modeling Window

Scene Control

| LayerOperations b | & Add EnterVol Data
- Subsetting » | @ SetSymbology
' Display * | & Copy Symbology i
i Analysis » ﬁr Export to EVS
Licensing

Configuration

About

e 0 ]

Scene Control

Beginning with the scene at the end of the Add C Tech EFF topic, press the
Add EnterVol Data button and select the file
initial_soil_investigation_subsite.geo.
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Organize « Mew folder
. & .
% Favorites L ||b|’af—y
|4 Recently Change geology
. Public = Marrie
B Desktop
& Downloads

e
1= Recent Places

.+ Libraries » C » CTech95 » Data » geology »

|&| coastal_geclogy_3_layers.geo

|& | ground-water-tce.geo
GW_Elevations_43_times.geo
hkgs_tung_chung-onelayer.geo
initial_soil_investigation_subsite.geo
single_surface_topography.gmf
tunnel_hill.gec

| vickers_top_plus_aquifer.geo

&
_ €
o Libraries [«
&l C
|3 Documents ¢
d Musi 9
USIC
B L]
| Pictures il

i

Arrange by:  Folder =

Date modified &
9/26/2003 6:13 Al
3/5/2009 10:12 A
12/30/2010 &:54 A
1/31/2003 8:55 Plv
1/30/2007 7:49 AN
10/12/1998 2:14 P||E
7/1/20051:17 PM
8/17/2005 7:27 AN
F

EUEL T Tl tial_soil_investigation_subsite.geo

Accept the default values

~ [ C Tech Data Files (*.cff."efz"el |

oo 1 |

Cancel l

Symbaology Ophions:
Colar By Field:

[I"-I'Iaterial MName

Colornng Method:

[ Unique Walues

w | Advanced

[ OK || Cancsl |

borings will be added to your scene.

and geologic

However, since the volumetric model is opaque, we can only see a hint of

them on the surface.

From the 3D Effects toolbar select the volumetric model

L i Layer
" I—

.8 <Graphics>

initial_snil_investigation_sub_*_] (48 4N

o '@* initial_soil_investigation_sub_site

L4 initial_soil_investigation_subsite-Borings

G [
o N
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Transparency

63 %

and then adjust its transparency to 65% to reveal the borings

3 x
&
®
&
)
[ SettoTopView | ZoomtoFit |
Do [
75 [ swp
Backaround Color: D "
@lﬂd\rﬂ'ﬁaﬁ
@ EnterVol tools

Add C Tech GMF
Let's begin with a new project (scene).

Click the Add EnterVol Data button @ and browse to find the file
vickers.gmf
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2 & pinch-normal3.geo
iz, Recent Places 8] pinch-reverse.gec
_ o \&| pinch-soft+3.geo
o Libraries

- Eg ™
@ Open
@uv| . ¢ Libraries » C » CTech » Data » geology " | ‘fl | Search geology R |
Organize » New folder = S | @
-~ .
' ¢ !:a\.rontes |— & ||b|’ary Arrange by:  Folder »
|4 Recently Change geology
.. Puhlic = MName Date modified =
g 8] pinch-normal2.geo 11/23/201011:21 4
& Downloads

11/23/201011:21 ¢
8/3/2009 6:13 PM
8/3/2009 2:51 PM

i

File name: vickers.gmf

: \&| single_surface_topography.gmf 10/12/1998 2:14 PI
rQI] £ & tunnel_hill.gec 7/1/2005 1:17 PM
=/ Documents | |&] vickers.,gmf 2/25/2011 12:07 |:-|| 3
i li<xc \& | vickers_top_plus_aquifer.geo 2/25/2011 12@ s
| Pictures o |

b

= |C Tech Data Files ("<ff:"efz"l +|

[ Open lv] ’ Cancel l
Let's accept the default coloring by surface number to get
- o .. .-ﬂ.n'.‘P r .ﬁ.- P .
o @ n. .s I":. - » & %
° g " o e - v 5% o W’ ®
L] + @ be
® .
[ ]
. e % .. o ” - ..
L
&
®

This will get more interesting if we add the aidv file from the Add C Tech

aidv: Groundwater Chemistry topic.

With that added we'll see:
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This give us the ability to see how the geology data correlates with the
groundwater data.

Add C Tech Pre-Geology File
L

Beginning with the scene at the end of the Add C Tech EFF topic, press the
Add EnterVol Data button and select the file
initial_soil_investigation_subsite.pgf.
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= 7 T
& Open l ﬁ
S~ | | | or— |

i | L » Libraries » C » CTech95 » Data » pregeology - | *4 || Search pregeciogy pe)
'\..J\...)1| = = . | ——li — —
Organize New folder =« Hl @
-~ .
g !:a\.rontes |— B ||b|’ary Anangeby: Fakierr
|4 Recently Change pregeology
I Public = Mare Date modified
Bl Desktop
J§ Downloads 5_material_complex_geclogy.pgf 9/7/2005 7:54 AM

el pecenk Places dipping_strata_lens.pgf
(=)

dipping_strata_lens_pgf_created.gec

2/1/2006 2:10 AM
2/7/2006 8:31 AM
2/1/2006 8:31 AM

L)
(&
&
& dipping_strata_lens_pgf_created.gmf
L)
&)

4 Libraries

gl] c hkgs_tung_chung.pgf 8/29/2005 1:44 PM

@ Decimani | initial_soil_investigation_subsite.pgf 8/14,/2003 6:51 AM
J? Music

| Pictures il = b
File name: initial_soil_investigation_subsite.pgf [CTECh Data Files (*.eff,".efz* & ’l
[ Open iv] ’ Cancel l
L - - - -

Symbology Oplions:
Colar By Field:

[ Material Name - ]
Colornng Method:

| Unique Values -|

w | Advanced

[ OK || Cancsl |

Accept the default values
borings will be added to your scene.

However, since the volumetric model is opaque, we can
them on the surface.

From the 3D Effects toolbar select the volumetric model

. ¢ Layer ]‘3@” initial_soil |r11.rest|gat|crr1 sul:]__J (43 \& o - i
' — i

L <Graphics>

and geologic

only see a hint of
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Transparency

63 %

and then adjust its transparency to 65% to reveal the borings

a
-

EnterVol Scene Control 1 x
Azimuth and Inclination:

®

®

(¥) 181,11

[ SettoTopView || Zoom o Fit ]
Deiree (]
2see
Backaround Color: D "
() Advanced

@ EnterVol tools

Add C Tech APDV: Analytical Point Data Value
'$

If you start with the project state at the end of the Set Symboloqgy topic,
we're ready to add our sample data to the scene.

The model that we've added was created with two C Tech Data files. One for
the geology (5 stratigraphic layers) and the other for Total Hydrocarbon soil
contamination (TOTHC). Our apdv chemistry file format can be used for any
volumetrically measured parameter where one or more measurements are
taken at a point vs. over a length of a boring or well screen (in that case use
our aidv format).

Press the Add EnterVol Data button and browse to find the file
initial_soil_investigation_subsite.apdv
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CES B e ==
Loockin: | chemistry - @ O
I Marne - Date modified Type
*;'-y" ) tee krig2d_time.tcf files 3152011 12:36 PM File folder
RecentPlaces | i ¢ \rig3d_timeitcf files 12/28/2011 2:49 PM  File folder
-'. . vickers-tee tef files 27252011 1:30 PM File folder
! ¢ initial_soil_investigation_subsite.apdv 31/201211:37 AM APDV File
Desktop || TCE_time_data.aidv 9/6/2007 2:20 PM AIDV File
— || vickers-41.efb 27252011 1:29 PM EFE File
,E!J || wickers-41-Plume.efb 2/25/2011 1:35 PM EFE File
Libraries || wickers-41-Plume2.efb 27252011 1:36 PM EFEB File
; || vickers-41-Plurnes.efb 3/30/2011 2:47 PM EFE File
Eh,h | | vickers-41-5lice.efb 3/30/2011 2:48 PM EFE File
Computer
-
Q‘E 1 | I F
Metwork
File name: initial_soil_investigation_subsite apdw -
Files of type: C Tech Data Files (".evp;™evm;”eff " efz;” efb;” v] [ Cancel ]

We'll accept the defaults since they match the EFF data previously added:
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© SetSymboloy ) e =

Symbology Options:

Colar By Ficld: |

| TOTHC =

Coloring Method:

[ Break at Even Intervals - ]

Intervals per decade: 3 =

Capture Full Data Range:

Lowes Breaks Bound: | 0.0010000000474974 ||

Upper Breaks Bound: | 71,020.0320812202 =

“ | Advanced

| ok || cancel |
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Has our data actually been added? You can see some evidence of boring
peaking out of the ground surface since the tubes representing them have
horizontal tops which partially extend from the non-level surface.

However, since the volumetric model is opaque, we can only see a hint of
them on the surface.

From the 3D Effects toolbar select the volumetric model

i i Layern 1"‘3‘ initial_su:uiI_investigatiu:un_suh:_] B | & P % 4
o - initial_soil_investigation_sub_site
----- &% initial_seil_investigation_subsite-Data

----- &% initial_soil_investigation_subsite-Borings
L8P <Graphics>

Transparency

65 %o

and then adjust its transparency to 65% to reveal the borings
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Please note that the borings are actually two independent layers in your
scene
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Table of Contents

[&]e 8

BT scene oy

Initial_Soil_Site|Model-TOTHC
= initial_seil_investigation_subsite-Data
TOTHC
== 0,001
0.0010000000-0.0021544347
0.0021544347-0.004641 5888
0.0046415888-0.010000000
0.010000000-0.021544 347
0.021544347-0.04641 5888
0.046415888-0.10000000
+ 0.10000000-0.21544347
0.21544347-0.4641 5888
0.46415888-1.0000000
1.0000000-2.1544347
2.1544347-4 6415888
4,541 5888-10.000000
10.000000-21.544347
21.544347-46 415888
46.415888-100.00000
100,00000-215.44347
21544347 -464 15888
464 15888-1000.0000
1000.0000-2154 4347
2154 4347-4541 5888

& 4641 5888-10000.000

& 10000.000-21544,347

# 21544 347-46415.888

# 46415588-81000.,000
= initial_scil_investigation_subsite-Borings

& - 3ll other values>

Color_ID
0

-]

LR B N R N

88888
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The first layer is the data represented as spheres. The second is the borings
represented as lines, with a radius...making them tubes.

Add C Tech AIDV: Analytical Interval Data Value
Let's begin with a new project (scene).

Click the Add EnterVol Data button @ and browse to find the file
TCE_time_data.aidv

Q oper | I - - -
Loak in: | chemistry - O * = G
2z Mame : Date modified Type
,.i,ﬁ.. , tee_krig2d_time.tcf files 371572011 12:36 PM File folder
RecentPlaces | i o \rig3d_timetcf files 12/28/2011 2:49 PM  File folder
! | vickers-tce.tef files 2/25/2011 1:30 PM File folder
|| initial_soil_investigation_subsite.apdv 31/201211:37 AM APDV File
Desktop . TCE time_data.aidv 98,2007 2:20 PIM AIDY File
e || wickers-41.efb 2/25/2011 1:29PM  EFB File
_.:I__IJ || vickers-41-Plurme.efb 2/25/20111:35 PM  EFB File
Libraries || vickers-41-Plume2.efb 2/25/2011 1:36 PM EFE File
|| wickers-41-Plurne3.efb 3/30/2011 2:47 PM EFE File
L& | | wickers-41-5lice.efb 3/30/2011 248 PM  EFBFile
Computer
= Y :
(-Ls a4 | 1 gl b
Metwork
File name: TCE_time_data.aidv - Dpen
Files of type: IE Tech Data Files (“evp:evm;”eff"efz " afb: vl I Cancel ]

In the Color By Field pull-down, select the last time listed of 10/1/01
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Symbology Options:
Color By Field:

[&/1/90 -

/1794 x
Col 1111794

3195

5/1/95

Inte 8/1/95
10/1/95 E

1/1/96
Y\ 5196
9/1/96
11/1/96
1201796 I
311/97
6/1/97
9/1/97
1201797
3/1/98
£/1/98
9/1/98
11/1/98
5/1/99
10/1/99
3100
711100
11/1/00
3101
51/01

Boring Mame %

Since this data spans several orders of magnitude, let's choose the Break and
Even Intevals coloring method.

Symbology Options:
Color By Field:

[10/1/01 |
Colonng Method:

[Breah: at Even Intervals - |

Intervals per decade: E

w | Advanced

| OK || Cancel |

Upon clicking OK you'll see this in your scene.
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] ‘l]fw !r !11

Note that there are two layers for the colored screen intervals and the
borings.
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= Scene layers
= TCE_time_data-Data
10/1/01

1000-10000

10000-100000

‘DUUUD-IUUUUUU

= TCE_time_data-Borings

-< all other values>

ColorID
]

If we add the corresponding EFF
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© ™
& Cpen ﬂ
@le . » Libraries » C » CTech » Data » chemistry » - | 4-9|| Search chemistry 2 |
Organize v Mew folder =~ [0 @
r .
af FEVOI’ItES |_ C |Ibrary Arrange by:  Folder =
| Recently Change chemistry
" Public E Mame Date modified = |}
B Desktop
R Downloads ) vickers-tce.tcf.files 2/25/2011 1:30 Pl =
Bl Recint Places = . tee_krig3d_timetcf.files 6/23/2010 12:41 || |
. (L] vickers-41.efb 2/25/2011 1:29 |
B Libraiies | 2D-Inapl.csv 10/22/2010 8:21 4
gl] c | initial_soil_investigation_subsite.csv 10/6/2010 10:37 4
@ e | Evergreen-nickel.csv 9/24/2010 10:09 4
J* Music |&| ground-water-tce.gwc 3/5/200912:33 P|
e (& 100-ft-cuhe-0-int. 2/34200012:24 P17
IEI P|ctures ol | CLINE AT A — ;
Bl name | vickers-a1sf ~ | Tech Data Files ("ff" efz et |
[ Open iv_] ’ Cancel ]
L 4

Select appropriate settings:

Features Classes to Import
vickers-41
Symbology Opbons:
Color By Field:
|TCE |
Coloring Method:

[Breah: at Even Intervals - |

Intervals per decade:

w | Advanced

| OK || Cancel |

And now make a plume at 100 mg/I
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Table of Contents 1 x

EEE

£ Scene layers
TCE_time_data-Data
=] TCE_time_data-Borings

@1 other values>

ColorID

»

0

= vickers-41-Plume2
TCE
I 0.01-01
moi1
21-10
[ 10-100
0 100-1000 i |
1000-10000
10000-100000
9 100000-1000000
= O vickers-41
TCE
I 0.01-0.1 -

m

EnterVol Scene Control i
Azimuth and Indlination:

& e/ Vi
‘H’J/ o] 1] &

)

(v) 244, 41

Set to Top View ][ Zoom to Fit ]

Layer Description Summary

When EnterVol (or EVS) data is added, or when subsetting operations are performed,
EnterVol adds a summary description of the settings which resulted in the creation of the
object. This provides a substantial level of automatic documentation of your work.

The description only gets filled in when you use the EnterVVol "Add Data" button or run a
subsetting tool (and add the results directly).

Using ArcScene/ArcView's "Add Data™ or dragging from ArcCatalog will not show the
descriptions, since it's part of the "layer" in the .sxd/.mxd and not part of the feature class.
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F ™
Layer Properties u

| Base Heights I Time | Extrusion I Rendering I HTML Fopup
General | Source I Selection | Display | Symbology | Fields I Definition Gluery I Joins & Relates
Layer Name: nitial subsite chem geo-Plume TOTHC Above 8.0149 [¥] visible
Description: Plumne: TOTHC above 9.01, Shared Surfaces Removed -
Source File: D:'\Development\CTech\Source\Dev-Entervol-for-ArcGIS |?|
‘TestDatasetsinitial_subsite_chem_geo.efb =
Source Dataset: initial_subsite_chem_geo

Target File: D:\Development\CTechSource\Dev-Entervol-for-ArcGIS

1

Credits:

Scale Range

‘You can specfy the range of scales at which this layer will be shown:

(@) Show layer at all scales

(7 Don't show layer when zoomed:

Out beyond: |<Mone: (minimum scale)

In beyond: |<Monex (maximum scale) i 2

[ oK ] [ Abbrechen Ubemehmen

For the example plume above the full text of the description which is added is:

Plume: TOTHC above 9.01, Shared Surfaces Removed

Source File: D:\Development\CTech\Source\Dev-EnterVol-for-
ArcGIS\TestDatasets\initial_subsite_chem_geo.efb

Source Dataset: initial_subsite_chem_geo

Target File: D:\Development\CTech\Source\Dev-EnterVol-for-
ArcGIS\TestDatasets\initial_subsite_chem_geo-Plume8.evm

Created: Fri, 24 May 2013 22:24:28 GMT
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EnterVol for ArcGIS Version 1.8.1 - © 2013 ctech.com

Set Symbology

Set Symbology provides a simple menu to assign symbology and coloring to
your objects using techniques not available in ArcGIS. However, you can set
the symbology of any of the objects created in EnterVol using standard
ArcGIS techniques also.

Features Classes to Import
initial_scil_investigation_sub_site [¥]
Symbology Opbons:
Color By Field:
| Geo_Layer > |
Coloring Method:

[ Lmique Values - |

Color ramp:

w | Advanced

| OK || Canecsl |

Let's change the data used for coloring

Features Classes to Import
initial_scil_investigation_sub_site [¥/]

Symbology Options:

Color By Field:

Matenal_ID
TOTHC
Confidence-TOTHC
Col Uncertainty-TOTHC
Elevation

Layer Thickness

[ oK || cancel |

Choose TOTHC and Break at Even Intervals with 3 Intervals per decade
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Symbology Options:
Color By Field:

[TOTHC - |
Colornng Method:

[E!reak at Even Intervals v]

Intervals per decade: 1 E

v | Advanced

| OK || Cancel |

and press OK

This changes how our initial feature class is colored:

@D 1SS:sx.51d - ArcScene - ArcView - = | B S

File Edit View Bookmarks Selection Geoprocessing Customize Windows Help

Ned& ¢ ¢ EEERED I e~ ae B MNQ E T K @E [ Layer [& Intisl Soi_steModel-5_Lay -] £ | Graphics -
ayee[ -] _ | EnterVol+ @ | Leyer| @ Inifial Sol_SteModelSiat Rect_ -| g 0 & Mm@ @ WM E 52 ¢ @ -

Table of Contents B x

g8

=] Initial_Soil_Site|Model-TOTHC -

TOTHC

I <= 0.00215442460003188

[ 0.0021544347-0.0046415888

1 0.0046415888-0.01

1 0.01-00215443469

[ 002154434600 0464158883
0.0464158383-0.1
0.1-0.215443469
0.215443469-0.4641588234 [
0.4641588834-1
1-215443469

[ 215443460 4 6415828336

1 4641588833610

[ 10-21.5443469003
215443469003 -46 4158883361

KT

Scene Control: EnterVol 2%
Azimuth and Indlination: i
@)
(N =
] S
) £ > (@
< s ,
~-0(s - 3
+ & =
v) 221,18
SettoTopView || Zoom io Fit |
Distance ’l $76.98 E
Z Seale =] L
2.00 E
Background Color a-E

- @ EnterVol Tools

Copy Symbology

When layers are not created from other layers where you would normally
have the symbology copied from the input during creation, it is common that
the symbology (coloring and breaks) will not be the same. When different

62|Page



EnterVol Ver. 1.84 Help System www.ctech.com

layers in the same scene represent the same data, but do not share common
symbology, your map can be confusing and even deceptive.

The Copy Symbology tools makes it easy to apply the symbology from one
layer to another.

Table of Contents 2 x
g8
B cene e -
£ @ Initial_Soil Site|Model-TOTHC-Plumel00.00000 1 |
TOTHC
W <=001
[ 0.010000000-0.10000000
[ 0.10000000-1.0000000
[ 1.0000000-10.000000
~| 10.000000-100.00000
100.00000-1000.0000

110 1000.0000-10000.000
1 10000.000-71043.033
@ O Initial_Soil_Site|Model-TOTHC
5 @ initial_soil investigation_subsite-Data
TOTHC
® <=0001
# (0.0010000000-0010000000
0.010000000-0.10000000
& 0.10000000-1.0000000
# 1.0000000-10.000000
10.000000-100.00000
100.00000-1000.0000
# 1000.0000-10000.000
® 10000.000-81000.000
B @ initial_soil_investigation_subsite-Borings
= <all othervalues>
Color D
o =
< m ] 3

i

For this example we have a 100 ppm plume and the TOTHC points in the
scene, however the minimum and maximum values are not the same.

The color blue (and all in between) have different connotations in
each layer.

Start by selecting the plume
Layer: | € Initial_Soil_SitelModel TOTHCPlu» | @ & & W & & Wy |,

e

4 Initial_Soil_Site|Model-TOTHC-Plume100.00000_TOTHC |
& Initial_Soil_SitelModel-TOTHC

| Initial_Soil_Site]Model-TOTHC-Plur
ﬁ-f;v* initial_soil_investigation_subsite-03E I

ﬁ??.‘-* initial_soil_investigation_subsite-Barings

layer

and then click on Copy Symbology
EnterVol - @ Layer:| & Initial_Soil_SitelModel-TOTHC-Pha v| v @Q’ m & D my ﬂ & E

x

[ Copy Symbology ]
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The Copy Symbology opens. For this example, we'll copy TOTHC from the

plume to the data points.

@ copy ymealosy e |

l-i Copy Symbology

Copy From:
| Initial_Seil SitejModel-TOTHC-
Plumel00.00000_TOTHC
Copy To:
I [i_r_li_tiﬂl soil investigation subsite-Data
Source Data Component:
TOTHC
Map to:
TOTHC

| ok || cancel |

when you press ok, you should see

' —_ - - L
Table of Contents 1%
28
= Scene layers -
= Imtlal_SolI_Slte|ModeI-TOTHC-PIuma‘LUU.UUUUU_'I_
TOTHC
H-=00

[ 0.010000000-0.10000000
[ 0.10000000-1.0000000
[ 1.0000000-10.000000
|77 10.000000-100.00000
100.00000-1000,0000
[ 1000.0000-10000.000
[ 10000.000-71049.033
[ Initial_Soil_Site|Model-TOTHC
=] initial_soil_investigation_subsite-Data
TOTHC
& =001
# 0.010000000-0.10000000
4 0.10000000-1.0000000
4 1.0000000-10.000000
4+ 10,000000-100,00000
100.00000-1000,0000
4 1000.0000-10000.000
& >10000
=] initial_soil_investigation_subsite-Borings
- 3ll other values»
Color 1D

m

-—]
cil 1 3
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Subsetting Tools
Subsetting Tools
Enter‘-.fulvll @ La5fer:| & Initial_Soil_Site|Model-Strat_
[@ Medeling Window
@| Scene Control

Layer Operations 3

| Subsetting » | @& Plume
Display | W Slice Tool
Analysis » | & CutTool
Licensing Wy FenceCut

Configuration
About
EnterVol Help

1®® 0

The Subsetting Tools consist of:

Slice

Cut

Create Plume
Create Fence Cut

PONPE

If you start with the project state at the end of the Set Symbology topic,
we're ready to apply some subsetting operations. If your Subsetting Tools
buttons look faded as compared with the image above, make sure you select
the object from EnterVol's Layer Selector to which you want to apply the
subsetting operations.

When any subsetting operation is performed, a summary of the data and
settings used to create it is added to the Layer Properties under
General.Description.

Slice

Slicing through a volume of data is a common requirement. ESRI tools offer
ways to create slices through (hollow) volumes, but lack the ability to map
the data within the volume onto the slice. When EnterVol slices through a
volume, the data is inherently present in the internal volumetric EFF. This
data is accurately mapped to the slice based on either cell attributes or nodal
data.

When a slice is performed, a summary of the data and settings used to
create it is added to the Layer Properties under General.Description.
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Let's begin with the scene layer created at the end of the Set Symbology
topic and slice through the volume.

EnterVol~ @ | Layer| Initial Soil SteMode-TOTHE  ~| @ » & (MO O wm o= ¢ @

Select the scene layer you want to slice through and click on the Slice icon

(@ Untitied - ArcScenc - ArcView Ts g - 1 [ESSEET)
File Edit View Bookmarks Selection Geoprocessing Customize Windows Help
I D B (5] q‘% ) o ¢) m @ = 33“ x? = '@' -~ N L’i‘l \'1 ; Layer: I"ﬁ°Imt\al_SulI_Slte|MDdeI-TOTl—_ﬂ ;‘ Graphics ~ ;
Layer: | = - | EnterVol~ § | Layer| inii=l_Soil StelMadal-TOTHC - 0 & Eg owIs=S ¢ ‘@ . =
I Table of Contents 1 ox
g8
I = Scenelayers H
= @ Initial_Soil_Site|Model-TOTHC
TOTHC

M <= 0.00316227766016838
I 0.0031622777-0.01
I 0.01-0.0316227766
[ 0.0316227766-0.1
0.1-0.316227766
W 0.316227766-1
I 1-3.1622776602
I 3.1622776602-10 e
[ 10-31.6227766017
31.6227766017-100
100-316.2277660168
21A 2777AANT AR-1N0N

m

Scene Control: EnterVol ax

I-(

~) 204,28

[ Set to Top View | [ Zoom to Fit ]

Distance: :I 93408 E
zscale im

Background Color: M *

@ EnterVol Tools

If you right-click on the grey slice, there will be four choices for how you will
specify the location and orientation of the slice plane.

Eastings

| Merthings
Elevation

Abitrary Orientation
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Slice at an Easting (X) coordinate is the first (default), but for this exercise
we will choose "Arbitrary Orientation” which is the most flexible.

=" ﬂl.‘.‘h ]
Method: Abitrary Orientation .
-3¢
Mok 2
fasy
i
W } (E w
A Y =
Orientaticn: g
&P
Direction 135.00 =
o |
Dip | 90.00 -+

The arbitrary slice menu has many parameters. The initial two are the slice
Direction and Dip which defines the orientation. Note that with the default
Dip of 0.0 (zero), the plane direction become irrelevant (changing it will have
no effect), however for any other Dip, the Direction rotates the plane through
360 degrees.

With these two angles the slice can be fully defined by providing any X-Y-Z
point through which the slice passes. You specify that point by clicking with
the left mouse button.

Once you do that an expanded menu allows you to refine the precise location
for the slice.

You'll notice that as you adjust the Dip, Direction and Origin, a transparent
gray slice will be shown in the view to display precisely where the slice will be
created.

Choose the options you want such as:

e Add Output Layer:
e If this is not checked, the EFF will be created but not added to
your scene or Table of Contents.
¢ Hide Input Layer
e if not checked, your slice will exist but will be inside the input
layer and not visible unless the input layer is turned off or made
transparent.

67|Page



EnterVol Ver. 1.84 Help System www.ctech.com

o Copy Symbology from Input
¢ use the same coloring as the object being sliced

Below we have made some small changes and then click OK.

r . B
& siice E=EE

v Options
Method | Abitrary Orientation |
Irnmediate Tracking:

Slice Location:

= |::-Q.:;.=l‘l

AT I N_.-' B o _

_'. ;. % l:'._ f..:' :

L wl | | E.:I ::..D:.:I

) - ':r =)

N e ol o e

St '\' () -:g|:.=.'|

! Direction | 144,827 ;|

i Dip | 9000 =
||

Planar Origin

S8 — " — ESES
¥: il | 12,915.87 =
Z 200 [&
* Output File: 155_Initial_Soil_Site_...

~ Display Options

Add Cutput Layer
Hide Input Layer [+
Copy Symbelogy from Input

[ ok || cancel |

b
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r — = B
@ Untited - ArcScene - ArcView - 3 (= B ]
File Edit View Bookmarks Selection Geoprocessing Customize Windows Help
O da X o | & l;] BRI = r? -v~ & 4y & ® Gl I Layer [ Initisl_Soil_Site|Model-TOTF =] = © Graphics=
Layer: | =] . EnteVol~ § | Layer| Initizl_Soi StelModelTOTHC - G @ m @S w 2 ¢ @ .
Table of Contents 1 ox
= Scenelayers -
= IS5 _Initial_Soil_Site_Model-TOTHC-Slice2
TOTHC

mn

M <= 0.00316227766016838

I 0.00316227766016838-0.01

I 0.01-0.0316227766016838 5

[ 0.0316227766016838-0.1
0.1-0.316227766016838

W 0.316227766016838-1

I 1-3.16227766016838

I 3.16227766016838-10

10-31.6227766016838
31.6227766016838-100
100-316.227766016838
1A 2277AANT AR3R-1NNN

Scene Control: EnterVol 1 x

@)
v) 185,17

L
[ Set to Top View | [ Zoom to Fit ]
Distance: ] 76910 H
£oe [(w B
Background Color: M v

@ EnterVol Tools

There are many other things we'll likely want to do. Four interesting ones
would be:

e Add External Edges
e Add a Cut
e Add Isolines

Cut

Cutting through a volume of data is a common requirement. A cut is
distinctly different than a slice, though the cutting plane is defined in an
identical manner to slice planes. When you cut a volume (or any object),
everything on one side of the cutting plane is "cut" away. Cutting through a
volume results in a volumetric output, whereas slicing through a volume
creates a slice surface.

When a cut is performed, a summary of the data and settings used to create
it is added to the Layer Properties under General.Description.

ESRI tools offer ways to cut through (hollow) volumes, but lack the ability to
map the data within the volume onto the remaining portion. When EnterVol
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cuts through a volume, the remaining portion of the volume inherits all data
present in the parent volumetric object.

Let's begin with the scene layer created at the end of the slice topic and add
a cut through the volume.

Select the scene layer representing the original EFF and click on the Cut
icon.

EnterVol~ § | Layer| Iniinl Soil SitelModelTOTHC - | @ @0 & m[@P @ m E o= ¢ @

the scene will display the cutting volume:

(@ Untitled - ArcScene - ArcView - -— - [ESTEEN>)

Eile Edit View Bookmarks Selection Geoprocessing Customize Windows Help

BT IR X|o | I,;T BB a2 o P~ @ iy @ | ® 2 Layer [ Initial Soil Site[Model-TOTH x| % Graphics~

| tayer | =] 5 EnterVol~ & Layer:|0IniLi;I',SaiLSi'te\Model-TOTHC v\_g @ & -@ W Es2 ‘ @ .
i| Table of Contents 1 x

08

£ Scene layers =

= IS5 Initial_Soil_Site_Model-TOTHC-5Slice2

TOTHC

mn

M <= 0.00316227766016838
I 0.00316227766016838-0.01
[ 0.01-0.0316227766016838 | 4
I 0.0316227766016838-0.1

0.1-0.316227766016838

0.316227766016838-1
I 1-3.16227766016838
I 3.16227766016838-10
0 10-31.6227766016838

31.6227766016838-100

100-316.227766016838

1A IITTRANT ARAR-T00N

Scene Control: EnterVol T

B @® ()

s
~
e
et =
V) 185,17
Set to Top View | [ Zoom fo Fit |
Distance: | |
L 52342 . B
Z Scale: 400 E

Background Color, =

@ EnterVol Tools

Cut has all the same options for controlling the cutting plane as Slice. You
can right click to choose the cutting method and a left click will initially
position the cut.
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For this topic, we'll just use the default position of an Eastings

Method: |Eastings =

_ e— Cut_

-
@ Cut

+ Options

Method:

Reverse Cut:

Irnmediate Tracking:

L

Cut Location: 1133632

* Output File: 155_Initial_Soil_Site_...

~ Display Options

Add Output Layer
Hide Input Layer
Copy Symbelogy from Input

| ok || cancel |
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r ™
e Untitled - ArcScene - ArcView -_— - E@ﬁ

File Edit View Bookmarks Selection Geoprocessing Customize Windows Help

Oepdas cld EEFERE P2 [ ¢ @& L Leyer [6 Initil soilsteModel-TOTF =] [ | Graphics~ 2
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0.1-0.316227766016838
0.316227766016838-1
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Scene Control: EnterVol L
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ez

] P4

G

v) 185,17
[ Set to Top View | [ Zoom fo Fit |
Distance: ] 99347 i
Z Scale: 400
Backaround Color: r‘ﬂ v

@ EnterVol Tools

Plume (volumetric subset) of Analytical Data

The display of Plume icon vs. Ore Body is dependent on your Configuration
settings.

When a plume is created, a summary of the data and settings used to create
it is added to the Layer Properties under General.Description.

Let's begin with the scene layer created at the end of the Set Symbology
topic.

Since the object we're using has several attributes including Total
Hydrocarbon Concentrations (TOTHC) which have a continuum of values
ranging from 0.001 to —100,000 (8 orders of magnitude), let's create a
plume at 0.2 mg/kg.

P w s E
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@ Plume b B
v Options
Subsetting Component:
| TOTHE v|
Subsetting Level |9_:I'_ :|
Include Data: [;—‘kl:u:uve v|
Remaove Shared Surfaces
* Qutput File: initial_subsite_cham_..

~ Display Options
Add Cutput Layer
Hide Input Layer

K & =

Copy Symbelogy from Input

[ OK ] [ Cancel |

Choose the options you want such as:

e Subsetting Component: the data used for subsetting

e Include Data: Options are Above or Below

¢ Remove Shared Surfaces: when creating plumes in models with
stratigraphic layers or lithology, this option removes the internal
surfaces.

¢ Add Output Layer: if this is not checked, the EFF representing the
plume will be created but not added to your scene or Table of Contents

e Hide Input Layer: if not checked, your plume will exist but will be
inside the input layer and not visible unless the input layer is turned off
or made transparent.

e Copy Symbology from Input: use the same coloring as the input
layer

By default new layers will be written to the same folder as their input layers
and their name will identify the type of subsetting or display operation being
performed.

Upon pressing OK, and waiting several seconds, our initial scene layer is
unselected and our plume should appear.
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File Edit View Bookmarks 3Selection Geoprocessing Customize Windows Help
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 Layer: =]E & ,a: EnterVol~ @ | Layer| © Inifial_Soi_SieModelTOTHC - | g v & m @ O S/ ¢ @ B
Table of Contents 7 x

28

= Scene layers

£ [ 155 Initial_Soil Site_Model-TOTHC-Plume3

TOTHC

I <= 0.00215443460003188
I 0.00215443469003188-0.00464156883361278 | =
I 0.00464158883361278-0.01
I 0.01-0.0215443469003188
I 0.0215443463003188-0.0464158883361278
19 0.0464158883361278-0.1
19 0.1-0.215443469003188
1 0.215443460003188-0.464158883361278
19 0464158883361 278-1
1 1-2.15443469003188
1 2154346000318 4,641 58883361278
9 4.64158883361276-10
19 10-21.5443460003188

J »

Scene Control: EnterVol 1 x
Azimuth and Indlination: |21
(&) Z
aF= @
=
N ] @
@
.V_' 199, 16
SetioTopView | [ Zoom toFit ]
b —f— (@5 B
e EC-
Background Color

(]

@ EnterVol Tools

Adding in the analyte data and borings we have

The same plume level colored by geologic material with borings will give us:
(Z Scale is 3.0)
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Other examples of using the Plume tool are at the bottom of this topic.
Plume for Unique Values

The Plume tool can also be used to subset models containing unique
values. This includes attributes such as:

Material I1Ds

Geologic Layers Order
Geologic Layers Names
Lithology Names

When a plume is created, a summary of the data and settings used to create
it is added to the Layer Properties under General.Description.

Beginning with the project below, which has stratigraphic layers with
analytical data:
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File Edit View Bookmarks Selection Geoprocessing Customize Windows Help
| D2 & LHex 20 ¢ DEEEE0IF 7, (o~ ¢ a6 ®E O QL tayer [F it seilsiefpointsToTH] 2, | Graphics~ 2]
i Layer: | =l o Enterlol= § | 4 Inifal_Soil_SieModetSiral ek wesM UHSE QL : & L g
Table of Contents rx
28
=
Initial_Soil_Site|Borings
Initial_Soil_Site|Points-TOTHC I
= Initial_Soil_Site|Model-Strat
. <all other values>

Geologic_Layers_Names

Sand
I Gravel
W Clay
[ sl
Fill
|
|
‘Scene Controk EnterVol Lt
Azimuth and Inclination: |
D Il @)
Ja- . =
rg:] = t%« ) I:‘;j |
® s ® Yo
“q D @
\
@ )
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@ EnterVol Tools

We can select the Plume tool and the default will show the Geologic Layer
Names:

@ Plume ESRESEX)

+ Options
Subsetting Component:
[Geologic_i_ayers_Names = ]
WValues to Include: Sand a
Gravel E
Clay
Silt -

* Output File: sample2_Initial_Scil_...

~ Display Options

Add Output Layer
Hide Input Layer
Copy Symbelogy from Input

| ok || cancel |
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If we turn off Clay, which is the middle (third) layer, the resulting model will
show:

@ Plume =
+ Options
Subsetting Component:
[Genlngic_Layers_Nama > ]

WValues to Include: Sand a
Gravel E
[ | Clay
Silt -

* Output File: sample2_Initial_Scil_...

~ Display Options

Add Output Layer
Hide Input Layer
Copy Symbelogy from Input

[ ok ][ cancel]

(@ sample-sxt - AreScene - Arcview.

File Edit View Bookmarks Selection Geoprocessing Customize Windows Help

IDBES LEEx 0 (¢ EDEEEED P 82 o Bl aeagm @ Layer [& Initial Soil StefPoints-TOTH~] £ / Graphics~ ||
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Table of Contents 7%
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= Scene layers -

Initial_Soil Site|Borings

Initial_Soil_Site|Points-TOTHC |

Initial_Soil_Site|Model-Strat-_Plume_Geologic_Layers_Ma E

M <zl othervalues>
Geologic_Layers_Marmes
Sand

I Gravel
M Clay
[ sit
Fill -
L i ] 3 |
Scene Control: EnterVol 1 x W
2 5 = . b
T H ] |
@ ©
( \_-r 2039 |
[ Setto Top View 11 Zoom to Fit ]
Distanca: _]7 909.98 &=
Z Scale: 400 =
Background Color: [ white -
& EnterVol Tools |
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We can then subset this layer by TOTHC to show a plume with the Clay layer
absent:

-

@ Plume Elﬂlg-‘
~ Options
Subsetting Component
| TOTHE v|
Subsetting Level: | F :|
Include Data: [ﬁ..bnve ']

* Output File: sample_Initial_Scil_...
~ Display Options

Add Output Layer

Hide Input Layer

Copy Symbelogy from Input

B EE

| ok || cancel |
|
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—
é Set Symbology E@u

Symbology Options:

Color By Field:
(TOTHE -]

Coloring Method:

[ Break at Even Intervals x ]

Intervals per decade: | 2.000

<

Capture Full Data Range:

Lower Breaks Bound: | 0.001

Upper Breaks Bound: | 53,785.030

| v | Advanced

| | ok || cancel |
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Ore Body
The Ore Body tool is nearly identical to the plume tool, except that its option
are tailored to mining.

When an ore body is created, a summary of the data and settings used to
create it is added to the Layer Properties under General.Description.

The display of Ore Body (vs. Plume) is dependent on your Configuration
settings.

e

EnterVol+ & | Layer| & Nickel_Site_1iModel-Nickel e uSBw Es=% 98,
7 x '
r - |
& Ore Body l =N ﬂ
i ol
+ Options
Subsetting Component:
| Nickel x|
Subsetting Level: 201.000 E
Include Data: Above "| 1
* Output File: Evergreen_NMickel_Sit... l
~ Display Options
Add Output Layer &
Hide Input Layer ]
Copy Symbelogy from Input [+
i CK i [ Cancel |

Choose the options you want such as:

¢ Add Output Layer:
e If this is not checked, the feature class representing the plume will
be created but not added to your scene or Table of Contents.
¢ Hide Input Layer
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¢ if not checked, your plume will exist but will be inside the input
layer and not visible unless the input layer is turned off or made
transparent.

e Copy Symbology from Input
e use the same coloring as the input layer

By default new layers will be written to the same folder as their input layers
and their name will identify the type of subsetting or display operation being
performed.

Upon pressing OK, and waiting several seconds, our initial scene layer is
unselected and our plume should appear.

Create Fence Cut

Generation of true fence diagrams cut from your 3D layers is easy with
EnterVol. The process is simple:

1. Read, specify or draw the path for the fence
2. Select the layer to be used as input
3. Create the fence

When a fence operation is performed, a summary of the data and settings
used to create it is added to the Layer Properties under General.Description.
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For the example below we will draw our fence paths in ArcScene and use
ArcMap to convert the graphics object to a shapefile.

Begin with the scene from the end of the Set Symbology topic making sure
that the topmost layer (which is the original EFF) is on.

9 Untitled - ArcScen_e - ArcView ——— —— LN = EM*
File Edit View Bookmarks Selection Geoprocessing Customize Windows Help
O =N = y o | &b | [E ':31 % | 5’“ 7 = "" 3 & ®) ; Layer: ;“%’In\tiaI_SoiI_S\te|MDdE|-TOTI—_V_I 'é“ Graphics ~ ';'
Layer: | | . | EnterVol~ @ | Laver| @ iniial Sail SitelModel TOTHC - g 0 M P By H 52 | ¢ @ -
Table of Contents . ax
o8
= Initial_Soil_Site|Model-TOTHC -
TOTHC _

M <= 0.00316227766016838

I 0.0031622777-0.01

I 0.01-0.0316227766

0 0.0316227766-0.1
0.1-0.316227766

W 0.316227766-1

0 1-3.1622776602

B 3.1622776602-10

I 10-31.6227766017
31.6227766017-100
100-316.2277660168
316.2277660168-1000
100N-21A2 ITTRANTARA

m

Scene Control: EnterVol L

—{r
® (=) ¢

s
~
[
.:9-5.‘:‘ =
4 -
~) 191,25
Set to Top View | [ Zoom fo Fit |
Distance: ||
B 92342 . L
Z Scale: 100 E

Backaround Color: r'1 v

@ EnterVol Tools

Set the Z Scale in the EnterVol Scene Control to be 1.0

Make the Graphics toolbar visible and choose the line tool.

Graphics~ | R -[‘_lﬂ, L-ﬁ-{?‘l-ﬁ'.r;’

b

It is best to create a new Graphics Layer. This is the only way to later control
visibility of that layer other than deleting it.

Draw each segment of your fence path on the top surface of the layer,
completing each segment with a left-double click.
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Note that the lines look broken because they are passing through the 3D top
surface as we draw points that fall in low spots.

There are two options at this point:

1. You can use the new graphics layer to directly create the fence. This
does not require the additional steps in ArcMap.

2. You can copy the graphics into ArcMap and save them as a shapefile.
This extra step is important if you wish to straighten your fence to a 2D
projection and want to use our advanced axes (grid) operations.

From the edit menu, choose Select All Graphics
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o, Cut Ctrl+X
@ Copy Ctrl+C
X Delete Delete

B5 Copy Scene Te Clipboard

[38]  Select All Graphics
[] Unselect All Graphics
#8| Zoom to Selected Graphics

and then Copy (Ctrl+C)

At this point we want to convert our path to a shapefile. We do this in

ArcMap.

Open ArcMap with a New Blank Map. Highlight Layers and Paste (Ctrl+V)

into ArcMap and from the Edit menu choose "Zoom to Selected
Elements"”. You should see:

From the Drawing toolbar, choose "Convert Graphics to Features”

Q) Unsitied - AecMag - ArcView L B
| Eile Edin View Bookmaks e election  [Geoprotesing  (uteeize  Wedews  Help |
D2EdS $BBx 0~ b i BEEEROI
| Rame k@ [ Bl F HEHMBOB YEsATes Bl asag,
Drawing= Rk (5 & - A - ) sl 0 g ;UL
| Totie 04 Contents ax e
FEHe a8 g g
B Lovess L] ] T s
— N, o 5
e . |
¥
. /
W o ome /I o ]
b — _.rJ
are e
4 et
\\ L] 7 i []
N - \\
Ny
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/. L - hetd
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Drawing*l K (= El L]~ A - |_‘i

Mew Annotation Group...
Active Annotation Target 3
Overflow Annotation...

I4 Group
Graphic Operations 2
Order 3
Mudge 3
Align 2
Distribute »
Rotate or Flip 3

g,;} Convert Graphics To Features...

Default Symbol Properties...

Provide a suitable name and folder

-~

; - i
Convert Graphics To Features M
Convert:
[Line araphics -

Selected graphics only (4 selected)

Lise the same coordinate system as:
the data frame

this layer's source data:

the feature dataset you export the data into
(only applies if you export to a feature dataset in a geodatabase)

(@ the annotation groups in this data frame

Dutput shapefile or feature dass:
CHCTech\Data“Erterviol Sample Project 4 sectionfencepath shp

[ automatically delete graphics after conversion

i oK I[ Cancel ]

e

and click OK.
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Back in ArcScene, delete the "graphics object” we just drew and click the Add

Data button ® and add the shapefile we just created to the project.

Select the originaI_EFF layer and click the Create Fence Cut button

P eS¢

[ Create Fence Cut L

'@ I5S.5xd - ArcScene - ArcView

Eile Edit View Bookmarks Selection Geoprocessing Customize Windows Help

D | 2 % [0 o @EQ@E:"“'?@’“Q@& @QE QIR TR [ Leyer [B Inital soi_SitelModel5_Lay ~] £ | Graphics~ |
| Layer =] i g Enterval - § Layer | © Iniial_Soil_SielModel TOTHC - | g 0 m @ P m E 52 ¢ B

Table of Contents R x

Ela &

BT cenc ayer]

=] 4_section-fence-path
Initial_Soil_Site|Model-TOTHC
O Initial_Soil_Site|Model-5_Layer

|
Scene Control: EnterVol X
Azimuth and Indlination:
! | ©
o> @& £
()
]
[ P e 17 SR ] -

® EnterVol Tools

Choose the options you want such as:
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r@ FenceCut l = | =] |_ﬂhr

+ Options
Cut by

[Frum Feature Pow |

Cut Feature:

[4_sect ion-fence-path =

Smooth Corners

A O

Flatten to 2D

* Qutput File: I55_Initial_Soil_Site_...

~ Display Options
Add Output Layer VI
Hide Input Layer [+

Copy Symbelogy from Input [+

E CK ] l Cancel |

e Add Output Layer:
e If this is not checked, the EFF will be created but not added to
your scene or Table of Contents.
e Hide Input Layer
¢ if not checked, your slice will exist but will be inside the input
layer and not visible unless the input layer is turned off or made
transparent.

e Copy Symbology from Input
e use the same coloring as the object being sliced

You should see something like the view above and then choose OK. After
turning on edges, the view will look like:
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With Z Scale at 3.0, it is a bit easier to see details!
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Fence Cut Flatten to 2D
When you create a fence cut with a single path, you have the option to
flatten the fence to 2D, which straightens the path after creation and remaps
the resulting object to either the XY, XZ or YZ plane.

Note: The path used must contain only a single fence cross section.

In the project below, we have a single path shapefile line and a 3D model of
Total HC. The volumetric model is slightly transparent since the fence path
falls inside its extents. Remember, the Z coordinates of fence paths are

irrelevant.

When any subsetting operation is performed, a summary of the data and
settings used to create it is added to the Layer Properties under
General.Description.

@

File Edit View Bookmarks Selection Geoprocessing Customize Windows Help
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Scene Control: EnterVol Rx
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~ Options
Cut by:

| From Feature

Cut Feature:

| 1-path

Smooth Comers

Flatten to 2D

Output Plane | Xy

Z-5cale 4

Trirn Input Lines At Model:

» Output File: sample2_Initial_Sezil ...
~ Display Options
Add Cutput Layer
Hide Input Layer
Copy Symbology from Input

| oK || Cancel |

The Output Plane options are:

o XY is best for use with ArcMap

e XZ and YZ can be used with ArcScene or exported to EVS, however,
please recognize that the coordinates of the flattened fence begin at the
origin of the line (path) used to create it, which means that it will not
be in the projection of the rest of your project.

Zooming to the resulting flattened fence in ArcScene with axes added wiill
show:
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300

400 ¥

However, because we created this in the XY plane with a Z-Scale of 4, the Y
axes coordinates are now 4 times greater than they should be.

If we import the same 2D fence into ArcMap and add axes (called grid in

ArcMap) we get:

File Edit View Bookmarks Inset Selection Geoprocessing Customize Windows Help
% o 5 ¢ =@k . &
37 3D Analyst b2 v 22 2 M

@B X0 b | HERKI 2 %K e
- -0 8@ . RS E @'_. Entervol~ & Qsamﬂa?_imﬁal_sm\_slh_mdel—mthcﬂenrxj o uSegIds= 68

De @& 2 BE g

TIN Editing = | © *

Qs #lg

& Q@2 l
nx

ElsesE v

1 £ Layers
[E] sample2_initial_soil_site_r
TOTHC 0.00
I <= 0.0010000

I 0.0010000 - 0.0031623

I 0.0031623 - 0.010000

I 0.010000 - 0.031623
I 0.031623 - 0.10000 -50.00
I 0.10000 - 0.31623

I 0.31623 - 1.0000

I 1.0000 - 3.1623

1 3.1623 - 10.000
10,000 - 31.623 -100.00
31.623 - 100.00
100.00 - 316.23
316.23 - 1000.0
I 1000.0 - 3162.3
I 3162.3 - 10000 150.00
I 10000 - 29710

-200.00

| :
A==
| 3

yoreas 8] [ Boreien &

0.00 100.00

v

< jajE| 2 n <

200.00

300.00

467.222 63.425 Unknown Units
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However, in ArcMap, the Grid (axes) layer has an option to set Y Scale. If we
change that to be 4

| Spatial Defintion | Digplay Options | feces Labeling | ¥ fods [)ptiunsl f feds Options |Cunversiur1 | Eeneral|

foas Ophions
Dizplay:

Colar:

fons Scale:

Title Opiicns

Mame:

Offset:

Position:

Tick Options
Label Offzet:

Label Options
Show Labels:

Auta Place Labels:

| [ PSSP, P R ) p—

our axes will show correct elevations:
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0.00

-12.50

-25.00

-37.50

-50.00

0.00 100.00 200.00 300.00 400.00 X

Another important option is "Trim lines at Model". When this toggle is off,
the origin of the fence corresponds to the start of the line. The order of the
points that define the line therefore makes a significant direction in the
resulting fence. If the toggle is ON, the origin is determined by the line as
trimmed by the model, however the order of drawing is still relevant.

Finally, our bottom (X) axis is really showing the path length, not an actual X
coordinate. Under Grid.Display_Options, we can set the projection path using
the same shapefile that was used to generate the fence.

Layer Properties ——Hhi i %
IMI Display Options |P«ﬁ Labeling | X Auds Options | Y Auis Options | Conversion I Genemll % thrcGIS
Preset Style to Apply ~ 2
Axes Style Colors

| Use Single Color 3 |

o — ]

Lackin: ‘EE‘.‘CFEd’N]aB\EmHVNSampIE v| LB E-2BECS
3 sample2_Initial_Soil_Site Model-TotHC-FenceCut2.evm

3 sample2_Initial_Soil_Site_Model-TotHC-Slice.evm

3 strat.evp

=5 1-path.shp

4_section-fence-path.sh
path.shp

o
w

[] Make Default For Future Axes

v

Projection Options
Priecion Pah ——

Path Point Count

< >
Offset

MName: ‘ 1-path.shp | ‘ Add ‘

Display Projected X Show of ype: | Feature dasses v [ caneel |

[AS STV

10:08 AM  DBF File

10:08 AM  SBN File

10D AR CDV Eila

o

Be sure to turn on Display Projected X (and Y) and we'll change the Offset to
10%.
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At this point there are two other interesting options. These are:

1. Include Ticks: which will put the X (and Y) true coordinate labels that
correspond to the major axis tick distances along the path. In this case
100 feet.

2. Include Path Corners: This will put labels at the endpoints of each
segment of the fence. If your fence was drawn from boring-to-boring,
these will be your boring coordinates.

Generally you will not want both of the above options as the labels will tend
to be on top of each other.

Spatial Definition | Display Options | teez Labeling | X fods Options | Y Lz Options | Conversion | General |

il

Projection Options
Projection Path

n

Path Point Count

Offset [10.00000 %

[«

Display Projected X

[

Dizplay Projected

&

Include Ticks:

[

Include Path Comers:

Box Options
Diraw Baox

Draw Ticks

Box And Axes Line Width

For the first Include Ticks option we get:
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Elevation r————— S— S —— L I o

0.00

-12.50

-25.00

-37.50

-50.00 -
- | - | |
0.00 100.00 200.00 300.00 400.00 PL
11,359.55 11,339.29 11,295.28 11,270.65 11,213.53 X
13,099.65 13,001.72 12,913.07 12,816.59 12,736.07 Y

And for the second Path Corners option:

Elevation —————— S— — L A o  —

0.00

-12.50

-25.00

-37.50

-50.00 -
; | ; | ; |

0.00 100.00 200.00 300 00 40000  PL

11,350.55 11,334.45 11,290.53 11,267.52 11,204.78 X

13,099.65 12,978.34 12,905.14 12,802.65 12,72527 Y
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note: for the above two figures we've also edited the X and Y Axis Title

Names
Display
Display

EnterVol =| & Layer:! & Initial_Soil_Site|Model-5trat_Rect.

Modeling Window

@I Scene Control

Layer Operations

Configuration
About
EnterVol Help

®® 0O

Mo &kc@

Subsetting »

| Display » | Contour
Analysis r Izolines
Licensing Extract Points

Extract Edges
Explode Layers

The display tools consist of:

1. Contour
2. lIsolines
3. Extract Points
4. Extract Edges
5.
6.

Contour

Explode (geologic) Layers
Set View from Direction (ArcMap only)

Smooth Contours are automatically generated whenever any subsetting
operation is performed. Please note that contours are only possible because
of nodal data. The "Contour" tool is accessible from the EnterVol menu:

When a contour is performed, a summary of the data and settings used to

create it is added to the Layer Properties under General.Description.
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EnterVol ~| & Laye,r:i & Initial_Soil_Site|Model-Strat_FRect
[@ Modeling Window

Scene Control

Layer Operations 2
Subsetting b
| Display r | @ Contour
Analysis v | & Isolines
~¢ Licensing &P BEdract Points
& Configuration £&2  Bdract Edges
@ About = Explode Layers
@

EnterVol Help

Since contouring of all subsetting displays is automatic, the only time when
the contour tool is needed is when you want to export a subsetting operation
as a shapefile.

Select the scene layer representing slice output and click on the Contour
icon.

v%’ﬁ

s Worlang File: initial_soil_investigatio...

» Display Options

Copy Symbology from Parent [#]
Add Result to Map ]
Hide Parent on Completion ]

| OK || Cancel |

You can specify the layer to be contoured.

+ Working File: initial_soil_investigatio...
Lo Tech 35 Datz eld

iial_sof_imvestigation_sub s;t :
P T REEAT ‘_;Brcmsel

Choose the Display Options you want such as:
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e Add Output Layer:
e If this is not checked, the EFF will be created but not added to
your scene or Table of Contents.
¢ Hide Input Layer
o if checked your input layer will be turned off

e Copy Symbology from Input
¢ use the same coloring as the object being sliced

Press OK with the default options and you should see:

Compare this to the original slice output below that would be obtained if you
were to write a shapefile without contouring first.
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The jagged appearance above is the result of having to color each original
triangle in the slice surface a solid color. Using the nodal data inherent in the
slice, more accurate boundaries between the data regions can be computed
and individual triangles are divided to create the more accurate and
smoother output.

Isolines

Isolines can be created on planar or complex surfaces. They require that the
underlying layer have continuum data such as elevations, concentrations,
etc. EnterVol determines the path of the isolines using the nodal data in
order to achieve smooth and accurate contours.

When isolines are created, a summary of the data and settings used to
create it is added to the Layer Properties under General.Description.

The isolines will be generated using the symbology (data) displayed on the
layer used as input. It will also inherit the same breaks. In the case below,
this will be TOTHC (total Hydrocarbons) with even decade intervals.
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Let's begin with the scene layer created at the end of the Smooth Contours
topic and add isolines to our slice.

Begin by choosing the layer on which you want to apply isolines We'll choose
the Contour layer,

1‘@ I5S.5x.5xd - ArcScene - ArcView @
File Edit View Bookmarks Selection Geoprocessing Customize Windows Help
=T ) B x o0 ¢ EEREEE 3. .-v- AR BAOO I Layen [& nitielSoil SitefModel5 Lay x| I Graphics~ [
Layer: | =17 i o) Entervol~ § | Layer[ @ il | Soil SitelModetTOTHC  +| g @ M @ @' E 5= § (@ -
Table of Contents X

08
= Scene layers -
m O 155 Initial_Soil_Site_Model-TOTHC-Plume3
[=] 185 Initizl_Soil_Site_Model-TOTHC-Slice
TOTHC 3
I <= 0.00215443469003188
B 0.00215443469003188-0.004641 58883361278
I 0.00464158883361278-0.01
[ 0.01-0.0215443460003188
I 0.0215443469003188-0.04641 58383361278
[ 0.0464158883361278-0.1
01-0.215443469003188
0.215443469003188-0 4641 58883361278
I 0.464158883361278-1
[ 1-2.15443463003188
W 2.15443460003188-4.64158883361278
Scene Control: EnterVol
Azimuth and Inclination:

D ®

\ 3

(w7228

[ Set o Top View ] [ Zoom e Fit

Distance: ] 72438

Z Scalle: EY

@ EnterVol Tools

i
[5[E]

and press the Isolines button under Display.

Note that the default options are a bit different.
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v Opbons
s Workang File: initial_soil_investigatio...

+ Display Opiions

Copy Symbalogy from Parent
Add Result to Map [¥]
Hide Parent on Completion ]

Colonng Method:
Solid Calar -|

Color: l:l e

{:;:j Advanced

| oK || Cancel |

Choose the options you want such as:

e Add Output Layer:

o If this is not checked, the EFF will be created but not added to
your scene or Table of Contents.
¢ Hide Input Layer

¢ if checked your input layer will be turned off

e Copy Symbology from Input
o Default is off which gives a solid off-white color
e If checked, use the same coloring as the object being sliced

By default we don't copy the Input symbology, since when our isolines are
the same color as the input layer, they are difficult to see. If you want only

isolines and not the source, then you might want to copy the symbology and
Hide the Input Layer.
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e I55.5x.5%d - ArcScene - ArcView \EI
File Edit View Bookmarks Selection Geoprocessing Customize Windows Help
Ogds o D EFEEE P8 [ 4 BT O L Layer [& Initial ol SteMadel5 Lay <] [ | Graphics~
Layer: | = _ : EnterVol~ § | Layer:[ € ISS |nma4_5m|_sne_Mude\ TOTH -] @ ¢ & = Sewm Zs=2 ¢ @ .

Table of Contents 2 x ]

[o 8

=/ Scene layers
= [ 185 Initial_Soil_Site_Model-TOTHC-Plume3
[=] 185 Initial_Soil_Site_Model-TOTHC-Slice_155 Initial_

2] 155_Initial_Soil_Site_Model-TOTHC-Slice

=] 155 Initial_Soil_Site_Maodel-TOTHC-Edges-Lines
® [ Initial_Seil_Site|Model-TOTHC

® [ Initial_Seil_Site|Model-5_Layer

2] Initial_Soil_Site|Points-TOTHC

=] Initial_Soil_Site|Borings

L F (I +

Scene Control: EnterVol X
Azimuth and Inclination:

)
N | %
. G
) =
w E) (o)
(s)° =
) -
v) 172,28
[ Setto Top View ] [ Zoom fo Fit | L4
Distance: [l =]
&l 72438 =i
Z Scalle: =]
300 =

@ EnterVol tools

Note that the isolines are on the same breaks as our underlying surface. The
isolines would be identical if we had chosen the original slice layer rather
than the smooth contour layer. The reason is that both are based on the
same nodal data though the cell attributes (data) are quite different.

Extract Points

The Extract Points tool allows you to extract and display a point cloud
representing:

e The Points (nodes) that define the corners of each cell.

e When the data is cell data, such as geologic (stratigraphic)
material, the data is not there and therefore the Points option will
not map the symbology. In this case, use the cell centers option.

e The cell centers as points.

o If mapping nodal data, the displayed value is the average of all of

each cells corners.

When extract points is performed, a summary of the data and settings used
to create it is added to the Layer Properties under General.Description.
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EnterVol -| ) Lamrl © Initial_Soil_Site|Model-Strat_Rect | .| ¢ @ Q. uPPn Hs = § @ s

Modeling Window

Scenc Control

Layer Operations  »

Subsetting 3

| Display » | @ Contour
Analysis » Isolines
Licensing Extract Points

Configuration 5 ExtractEdges
About Explode Layers

EnterVol Help

- | o
®Se 0 i

~ extract-points_ Options
Extract Points Method:

Paints

» Output File: sample-jr_Initial_Soil...
~ Display Options
Add Output Layer
Hide Input Layer

Copy Symboclogy from Input

[ ok || cancel |
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Explode Layers

C Tech EFF files representing multiple geologic layers can be exploded, or
separated based on the layer number (Geo_Layer) or Material IDs. This
allows you to visualize the internal lithology of model and to see how
analytes are distributed by geology.

When explode layers is performed, a summary of the data and settings used
to create it is added to the Layer Properties under General.Description.

It is generally confusing to have layers visible which represent both exploded
and unexploded representations of the same model in your scene. For that
reason, it is often best to explode the entire model and then perform
subsetting and display operations on the exploded model. Otherwise you will
need to perform two operations for each output (e.g. smooth contours,
fences, isolines, etc.)

For the example below, we'll begin with the scene at the end of the Add C
Tech Field topic.
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Select the primary layer and click on the Explode Layers button

Elsio;
Explode Layers l

Method:

Geologic Hierarchy

Geologic Hierard

Indicator Value
Select the method to explode T 1

Distance to Explode:

Distance to Explode: 15.00 -

Let's change the default explode distance and

set the options you want such as:

e Add Output Layer:
e If this is not checked, the EFF will be created but not added to
your scene or Table of Contents.
¢ Hide Input Layer
e if not checked, your slice will exist but will be inside the input
layer and not visible unless the input layer is turned off or made
transparent.

e Copy Symbology from Input
¢ use the same coloring as the object being sliced

Upon clicking OK, and setting Z Scale to 5.0 your scene should show.
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If we select the exploded layer, and create a TOTHC plume at 10.0 mg/kg
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~ Dptions
Subsetting Component:
| TOTHC -

Subsetting Level: 10,00 | E

» Workang File: initial_soil_investigatio...

~ Display Oplions

Copy Symbaology from Parent
Add Result to Map

Hide Parent on Completion

M & O

Color By Field:
[ TOTHC - |
Coloring Method:

[Erealc at Even Intervals - |

Intervals per decade: |IE

w | Advanced

| 0K || Cancal |

we would have
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Extract Edges

Let's begin with the scene layer created at the end of the Create Fence Cut
topic and add the external edges of the volume.

Select the scene layer representing the original volumetric grid and click on
the Extract Edges icon.

Note: When extract edges is performed, a summary of the data and settings
used to create it is added to the Layer Properties under General.Description.

IR )
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r@ Edges [‘:'|E||i2-ﬁ

+ Options
Extract Edges from:

Feature Edges 1|r|
Feature Angle Threshold: | 60.00 I:':
Remowve Shared Edges =]

# Output File: sample-jr_Initial_Soil...

~ Display Options

Add Output Layer (]
Hide Input Layer [
Copy Symbelogy from Input VI

[ K ] [ Cancel |

ke A

The following controls are available:

e Extract Edges from:
¢ Boundary Edges are derived from the inherent grid rather than the
topography of the grid
e Feature Edges (Default) are derived from the topography of the
grid
¢ Feature Angle Threshold: is used to determine the slope change
between surface elements which results in an edge being constructed.
¢ Remove Shared Edges toggle: The edges between geologic layers which
are not exploded will be removed if this toggle is on.

You can also specify the location and name of the EFF file which represents
the slice will be created.

+ Working File: initial_soil_investigatio...
ColC Tech3510ata feld

sl s&x}'_mve.sdrﬁabhn_sub_saibr“'_“_
ol e B-rcwsel

Choose the Display Options you want such as:

e Add Output Layer:
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e |f this is not checked, the EFF will be created but not added to
your scene or Table of Contents.
e Hide Input Layer
o if checked your input layer will be turned off

e Copy Symbology from Input
e use the same coloring as the object being sliced

Press OK with the default options and you should see:

If we choose slightly different options we can get our geologic layer edges:
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+ Options
Extract Edges from:

[ Feature Edges x

Feature Angle Thresheold: 60.00
Remowve Shared Edges

O [&[

# Output File: I55_Initial_Soil_Site_...

~ Display Options
Add Cutput Layer
Hide Input Layer

B OE

Copy Symbelogy from Input

| ok || cancel |

and

= 1
@ st symbology [E=TEC

Symbology Options:

Color By Field:

[Geo!ogic_Layers_Names =z ]

Coloring Method:

[Unique Valuss "]

v) Advanced

| ok || cancel |

we get:
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Set View from Direction

; Set View from 5Set Direction h

Set View from Direction applies to ArcMap only because it rotates 3D layers
making them appear more three dimensional in ArcMap maps.

It sets rotations for an individual layer (EFF) for pseudo 3D display in
ArcMap. Once this tool is applied, the layer is not in its true position in your
map and therefore this should be used only for annotation purposes only
because it rotates 3D objects making them appear more three dimensional in
ArcMap maps.

To understand this, we will create a slice Easting and view it from the West.

In ArcMap, add the initial_soil_investigation_subsite.evp file with Layer
Names as the symbology.
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File Edit

HORON T TR

View Bookmarks Insert Selection Geoprocessing Customize Windows Help

ODgds Lagx/ 2o e[ 2 EEEBIE Fe 2 Davings k () |0 - A~ 72 6] A
[ -0 @/ BENERE0 Ry RO EE SE s Tl BE0[ALMSg

Entervol~ § | Loyer | € hite So Sisloeli Loy - @ 0 MBS BWM LSE§ G

-0 - B ulA- g

| Table Of Contents.
EEESE Y
ER=] Layers]

B Clay
= Fill

" Gravel
0 Sand
. Site

= & Initial_Soil_Site/Model-5_|
M <l othervalues>
Geologic_Layers_Narr

7 x

b @g\eud

n

| »

yaleag ﬂ Bojelea E

Next we'll create a Easting slice

~ Options

Method:

Immediate Tracking:

Slice Location:

-
]

? Output File: 155_Initial_Soil_Site_...

~ Display Options

Add Qutput Layer
Hide Input Layer

Copy Symbelegy from Input

ok ][ cancel |

through the centroid (default location)
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Since this slice has no thickness and is being viewed on edge, our map
appears blank (if the slice is the only selected layer).

Select the slice layer at click

EnterVol = @ La'_.fer:| & |nitial_Sail_Site|Model-5_Layer 1r| Q
T Modeling Window P X
1 Layer Operations 2
Subsetting y [ode
| Display 3 |
Analysis 3 :
w2 Licensing ¢ Extract Points
& Configuration #2  Extract Edges
& About = Explode Layers
i@ EnterVol Help # View From Direction
—- . - : i Choose West with a Z
B b
Q View From Direction l = | =] ﬁ
View From:
lWest vl
Add to DataFrame:
Viewed From West
Z Scale; 5.00 =
| ok || cancel |
Scale of 5.0

A new data frame is created and will be active by default. This shows the
slice in cross-section as below.
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— e

Q) Untitied - Archip - Arcliew D — -— -

File Edit View Bookmarks [nsert Selection Geoprocessing Customize Windows Help

DRES I LERB X9 b -l EEE % Entervol- & Layer| 155 Initial_Scil_Site_Mode5 Lay - | @ o o P & |y | & J

lQa@@ i «=+(®-0/ k(@ /@M T EY MmO REESELAT9 0 odBa0| ol
: Drawing~ & (=) # |0~ A - {% | [0) Aial - 10 v];]g'iv&-£-;vi |

Table Of Contents % -

Eee8 H

= £F Layers

| =] 155_Initial_Soil_Site_Mode;
I <all other values>
I Geologic_Layers_Narr|
B Clay
I Fill
Gravel
I sand
[ St

yoeas §l | [ Gojmen &)

= £ Viewed From West
= [ 155 Initial_Seil_Site_Mode
I <all other values>
Geologic_Layers_Nar|

I Sand
Gravel

m

I Clay
I Site
M Fill

Ll e rEe | &« m

10928.697 12950 988 Meters 4

Exporting EnterVVol Models

Since EnterVVol models are true volumetric representations and use data associated with
their nodes for more accuracy, it is desirable to keep them in EnterVol format.

However, we recognize that users will want to export their Enter\VVol models for use by
associates who may not have EnterVVol. We make this process simple and painless.

First, make sure that any objects which are displayed with smooth contours, are
contoured as in this topic. Even though we display all EnterVVol created objects with
smooth contours, unless the contour tool is used, the exported feature class will not have
smooth contours. This is because the EnterVol objects are internally represented as more
complex objects with multiple types of data. For export, we need to simplify them.
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File Edit View Bookmarks Selection Geoj

ssing  Customize Windows Help

Ogdas FEEO > (¢ ae QAN - UK @F ML 0k s
I | § | @ Railroad_YardModelV/OC ek uesdwm =0 Q. % 1o 2 [ ailroa
Table of Contents 7 x

[i]e 8

=4

ers|
@ @ Railroad_Yard|Points-VOC
d_Yard|Model-VOC-Cut_11.
R ard|Model-VOC-Fence
@ [ Railroad_Vard|Model VOC-Feature|
@ [ Railroad_Yard|Model-VOC

[ New Graphics Layer

< >

Scene Control: EnterVol ax
Azimuth and Indiination-

P
/@)
&
A o~
@ ()
[OF::E)
N[ SettoTopView | [ ZoomwFit |
Distance: TE8BaT 7
i
e
=i
Color. .
(%) Lighting
() Advanced

@ EnterVol tools

0 features selected

For our model above, we need to contour the cut and fence layers.
Note that we now have contoured layers in our TOC

Table of Contents o x
=

Railroad_Yard|Points-VOC
Railroad_Yard|Model-VOC-Cut_11.236_Elevation-Contour
Railroad_Yard|Medel-YOC-Cut_11.236_Elevation
Railroad_Yard|Model-VYOC-Fence-Contour
Railroad_Yard|Model-VOC-Fence
Railroad_Yard|Meodel-YOC-Feature Edges
Railroad_Yard|Model-VOC

Mew Graphics Layer

2 = = = 2 |
OO0O0RORORE

At this point there are two option:

1) You can export individual layers one-at-a-time using the menu shown below:
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Railroad_Yard|M| B Copy
Railroad_Yard|h X Remove
-
L=

Railroad_Yard|M
Railroad_Yard|M
Railroad_Yard|M

Refresh

HEHEBEBEHBE
O0ROEOE

Set Symboelogy

Selection 3

Edit Features 3
Scene Contraol: EnterVol

Avirusth and Innlinstine- 201 Convert Features to Graphics...

New Graphics L EnterVol > || Layer Operations
B Open Attribute Table Subsetting
Joins and Relates 3 Display
'__;-’ Zoom To Layer Analysis

Export to EVS

4 Convert te Standard Feature Class

Convert

v
r | <@ Copy Symbology
(]

Converts the currently select
laver to a standard feature la

2) You can Convert all EnterVVol Layers to Standard Layers

Table of Contents

a8

o x

=
o
r{ P Add Data...

R4 $ Add EnterVol Data
Ra &2 New Group Layer
Ra
Ra

Ra Scene Properties...

2 2 = = = i = =
OO0RORORE

Ns S Add Direction Indicator

g

Ra {x  Add Axes
[+
o]

Convert EnterVol Layers to Standard Layers

Convert

Converts all EnterVol layers to
standard layers

Then select a geodatabase or create a new one:
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Lockin: | £ C:\CTech\EVSforArciIs v & M 3| EE

3 Boring Data.mdb Mew File Geodatabase
¥ IMew File Geodatabase.qdb

|3 Site T Data.mdhb

Marme: Mew File Geodatabase.qdb

Save as tyPe! | Catalog location

Once it completes, all EnterVol layers will be converted to standard (ArcGIS) layers.
You can then save your project and deliver the geodatabase to anyone with ArcScene,
without their needing to have EnterVol.

You can also select any folder and it outputs each layer as shapefiles in that folder.
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EnterVol Tools

The EnterVol Tools are a licensed product which is included with EnterVol for
ArcGIS. The primary licensed products are:

The EnterVol Tools toolbar includes options to:

e Label Features
EnterVol Raster to Volume
Project Features to 2D
Open the EnterVol Tools Scene Control window
Add Direction Indicator
e Add Axes (ArcScene) & Add Grid (ArcMap)
EnterVol Scene Control
e Provides the ability to quickly set views using Azimuth and
Inclination
e Set Distance to layers, field of view
¢ Provides enhanced lighting for true 3D objects
EnterVol Axes
e Labeled 3D Axes with auto or user defined extents
o 3D Views need scale references which show distances along X, Y,
& Z. Z axes are often scaled and 3D views distort objects.
EnterVol Direction Indicator
e 3D Arrow or Compass Rose
e Auto or user defined extents and parameters

Without a license some products such as the Scene Control, can still be used
but with limited functionality.

EnterVol Tools
The EnterVol Tools are a licensed product which is included with EnterVol for
ArcGIS. The primary licensed products are:

The EnterVol Tools toolbar includes options to:
e Label Features
EnterVol Raster to Volume
Project Features to 2D
Open the EnterVol Tools Scene Control window
Add Direction Indicator
e Add Axes (ArcScene) & Add Grid (ArcMap)
EnterVol Scene Control
e Provides the ability to quickly set views using Azimuth and
Inclination
¢ Set Distance to layers, field of view
e Provides enhanced lighting for true 3D objects
EnterVol Axes
e Labeled 3D Axes with auto or user defined extents
e 3D Views need scale references which show distances along X, Y,
& Z. Z axes are often scaled and 3D views distort objects.
EnterVol Direction Indicator
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e 3D Arrow or Compass Rose

e Auto or user defined extents and parameters

Without a license some products such as the Scene Control, can still be used

but with limited functionality.

Label Features

EnterVol Tools includes the ability to place 3D labels on any feature

class. Consider the example below

1 — e e __
Table of Contents o ox
4 Scene layers T
& 00010000 - ¥ Remove ‘
i & 00031623 -1 > Refresh
N # 0.010000 -0 Scale 3D Symbols...
@ 0031622 -0
0.10000 - ﬂ,:| EnterVol Layer Operations
031623 - 1.4 E Open Attribute Table Subsetting »
b 10000 - 3.1 Joins and Relates Display »
& 31623 -104 _ _
# 10000 -314 @ Zoom To Layer Analysis 3
31.623 - 100 Selection Label heatures
15y
;Sgg :i;g Edit Features i Featin s

Scene Control: EnterV

Azimuith and Inclination Data

<> Save As Layer File...

‘g Convert Features to Graphics...

~0hk N o ‘.g » Create Layer Package...
o I A Properties...
® p G
| A ~

Add labels to features

The default settings place 3D labels with intelligent precision on every object

in the feature class.
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G010

D

o.oo’l@’

0.0
0,000

alle)
30010

100
A4.0

g4.0

44.0

23.0

If you right click on the Labels and choose Properties, you can edit the
settings:
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- '
Layer Properties m
[,

Lz
Labels | Conversion I General | Base Heights | Fendering

General Options "
Field: | TOTHC =| [
Offset: X |39 |

Y: [0.00 |

il | 0.00 |
Masking Options
Enable Masking: 3
Based on: [TOTHC |
Priaritize: i Low Values @ High Values
Masking Offset Factor 100.00 % |
Filter Duplicates: 0
Mazx & of Labels: | 1000 =
Data Optons
Auto Precision: —
Extra Decimal Precizion: 0 >

Puoint Feature Label Options

Position: [Center v]

Label Options

Font

Label Font: Arial - Font Size: |5.21525 | |
Haorizontal Alignment Wertical Alignment Front'Back Alignment

£ E (= LA [ 4] B B ()
Crientation Flane Alignment Eabal Color
] () e e
Lons Fotation

Eafea P | |

Lok || Camcel || Aony

o Offset: determines the positioning of each label with respect to its
object
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¢ The default for point samples is about 1/2 of a sphere radius in
(+) X
e Masking Options
Enable Masking turns on the ability to cull some labels
Masking can be Based on any attribute
By default, masking is Prioritized to favor High Values
The Masking Offset Factor determines how close labels can be to
their neighbors before being masked
e The Max # of Labels prevents accidentally creating huge numbers
of labels on dense datasets. Remember that each label is a
complex 3D object, and takes time to create and render.
e Data Options
e Auto Precision provides intelligent display of humbers
based on the number of significant figures.
e Extra Decimal Precision adds additional decimal places
o Point Feature Label Options (applies to point features only)

e Center positions labels relative to the center of point
features

e Radius positions labels relative to the outside surface of the
sphere for point features

e FONT options include

e Font & Size (in your project units)

e Alignment options

e AXxis of Rotation and Angle

The default labeling for borings is vertical orientation and aligned with the
top of each boring. The boring labels below have default options except that
the color was changed to brown to make the boring labels more distinct from
the Points labels.
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'@ new-tools.sud - ArcScane

D&
I =177 ri.

|| File Edit View Bookmarks Selection Geoprocessing Customize Windows Help
axloc ¢ D EEREOIF, ¢~ ae QM@ ME- T

EnterVol = ‘ % Labels for Painting_FacilitylPoints-TOTHC

v @ nH®FPW

NOE ML
S22 0@ (R 2 peinting FaciltyBorings -] €1

3D Editor~ |

-y

= z (o000

I o

@ EnterVol ool

s

|| Table of Contents 7 x
R
= Scene layers
Labels for Painting_Facility|Points-TOTHC %
Painting_Facility|Points- TOTHC B
Labels for Painting FacilityBorings
E [ Painting_Facility|Berings
Color ID
0
-1
10
AQ
Scene Control: EnterVol 7 x
Azimuth and Indlination:  valv
e (@)
oo ] ® looio
= ‘-—{ A @
Q 2. @ =
W o (B 4G) 3
o, [ p=
[&] X 8
‘T’lé}r' @)
(v)193.27
N[ setioTopView || Zoom to Fit ]
Distance: 0 £00.20 2
ZScalke: 200 =] -

| yaieas @l | foieeo &

IMPORTANT NOTE: Labels, Axes and Direction Indicators are not
automatically regenerated when the Z Scale is changed in the EnterVol Scene

Controls.

appear highly compressed (see below)

-l

picl=]

Tt

2933

In the example above, if Z Scale is reduced to 1.0, the labels will
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Refreshing each label

= Scene layers - |
Labels for Painting_Facility|Points: TOT i IR "%ﬁ
HAxes X FEemove B :
= Painting_Facility|Points-TOTHC | — RefrTq}i"l. | I1\% ---------------
TOTHC o |
& 0.0010000 - 0.0031623 3 Refresh
& 0.0031625 - 0.010000 iy Zoo Refreshes the currently selected | ...
# 0010000 - 0.031623 <> Save layer
& 0.031623 - 010000 AF Properies..
& 010000 - 0.31623 T
& 021623 -1.0000
& 1.0000 - 3.1623
& 31623 - 10.000
& 10 nnn - 21 &332 A ok RE-SRREEEIELL

is required to restore the proper aspect ratio for labels.

i
@
o A
E Ruall)]
il | Riwkls]
D
3
3
1,200
e 18000
% 2 o
50 1L
& E 1.000 7:400
L9 ;
on a] e ]
"%’ 0.0
2 L0110
£
EUART
L0
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EnterVol Tools Raster to Volume

EnterVol Tools includes the ability to create closed multi-patch "volumes
from two rasters. The volume is created from any two rasters in your
Scene. Please note that the "volume" created meets ESRI criteria for
volumes, but is actually a closed shell which encloses a volumetric
region. This is distinctly different from the true volumes created with
EnterVol's Geology and GeoStats components.

The process is:

1. Specify which surface is TOP and which is BOTTOM. If the surfaces

intersect one another the top/bottom relationship will determine which
volume(s) will be created. If the surfaces do not intersect, the common

areal extent will determine the extent of the volume created.
Specify the output grid resolution and interpolation parameters
Provide a name for the resultant multi-patch shapefile

Create the volume

hon

First we'll add two rasters to our scene.

[ Add Data = |
Look in: [Elrasters VI LB E-BEBEOP

W] pit.grnf @geu-surfs_ﬁ.tif

i excavation-pit_1.asc il geo-surfs_7 tif

i geo-surfs_3.tif
i geo-surfs_4.tif

28 geo-surfs_5.tif

Marme: geo-surf-top.asc; excavation-pit_1.tf

Show of type: | seene supported Datasets and Layers "] [ Cancel ]
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File Edit View Bookmarks GSelection Geoprocessing Customize Windows Help
D& Liax 2o ¢ EEEEREHR R-¢aeQadQ -
[@ geo-surf-top.asc ~[%8 = Entervol- @ | G geosuropasc ;

=

Table of Contents 2 x

a8
7 Scene layers

BB cxcavation-pit 1.tif

Value
High : 357444

Low : 9.64373

=] geo-surf-top.asc

mPE =

N @M mé 3D Editor -

5101018 §

Value

High : 40.8169

Low: 211213
Scene Control: EnterVol 2 x
Azimuth and Inclination: il

m

(»)218,29
[ Setto Top View ] [ Zoom to Fit ]
O, —{}—— (7] 8
Z Scalle: 100 =

Background Color: ’5‘ =
@ EnterVol tools

uaseas §f] | Boieien &

[

Let's adjust the symbology and base heights to better see each raster:
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Ty
Layer Properties M

| General I Source I Extert I Display I Symbology | Base Heights | Rendering

Elevation from surfaces

() Mo elevation values from a surface

(@ Floating on a custom surface:!

[D:Uem@amkasters\exmvaﬁon-pit_l.tif v]

| Raster Resolution... |

Elevation from features
(@ Mo feature-based heights

Lse elevation values in the layer's features

Factor to convert layer elevation values to scene units: 1.0000

i lUse a constant value or expression:

0

Layer offset
Add a constant elevation offzet in scene units: 0

About setting base heights
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Layer Properties

[t

| General | Source | Extert | Display | Symbology | Base Heights | Rendering

17.32038341 - 19.98162415
[ l1m.98182419 - 22.74522038
I 22 74522039 - 2540546117
|

Show: | = £
= Draw raster grouping values into classes [E] -
Uniaue Values [
Stretched Fields
Discrete Color Value [evaLLE= w| Mormalization | <Mone > v
Classification
Matural Breaks (Jenks) glasseg[ 10 v] [ Classify. .. ]
Symbol  Range Label it
9.643727303 - 11.58848018 9.643727303 - 11.58848018
11.58848018 - 14.55678721 11.58843019 - 14.55678721 E
[ 14.55678721 - 17.32038341  14.55678722 - 17.32038341

17.32033342 - 19.98162419
19.9316242 - 22.74522039
22.7452204 - 25. 40646117

-

[7] show dass breaks using cell values

[ use hillshade effect

i I 1
About symbology —

2540646118 - 2817005737 iz’ |z

ok ) [ Coned ||

tooly |

Repeat for the other surface and

129|Page



EnterVol Ver. 1.84 Help System www.ctech.com

Qs s ] MBRE A AE  Bi & e el

File Edit View Bookmarks Selection Geoprocessing Customize Windows Help

IDe2Ed& x| o ¢ EEEEE0 e as QQNQ|H k@ .nm; wedtor-| By » | z[io0 | g
[ geo-surt-top.asc *I/B L Entevels § G geosutiopase - @ C X Y= E [ geo-surt-top.asc -1z
Table of Contents ax m
8% g
7 Scenelayers - g
5
<VALUE> @
2112128639 - 23.82460463 2
5

[]23.82460464 - 25.44659558
[ 2544659550 - 2691411119
. 269141112 - 286133398
7] 2861333981 - 30.31256841
[ 3031256842 - 3170284636
. 3170284637 - 33.5565503
[ 3355655031 - 35.87368022
[]35.87368023 - 38.03633481
D 38.03633482 - 4081683072
B B excavation-pit_L.tf
<VALUE>

[[]9.643727303 - 1158848018
[]11.58848010 - 1455678721
[0 1455678722 - 1732038341
[ 1732038342 - 19.98162419
[ 10.9816242 - 2274522039
1 227452204 - 2540646117
1 2540646118 - 28.17005737
[ 28.17005738 - 3093365357 P

il

[[130.93365358 - 33.50489435 =
Scene Control: EnterVol 2 x
Azimuth and Inclination: el
® |
& J’f e §
fw & \(} ’ ») @ L4
=)
37 I3
(»)211,17 =
@ EnterVol Tools |

It is clear that the volume between these two surfaces depends on which one
we want to be the top. We'll choose the geo_surf_top.asc

Click on the Raster to Volume

@- DEditor~ | % » | 2 Z[0000 | [N

:*;' IJ.IEL}—& I@ geo-surf-top.asc LI

Raster To Volume

Creates a volume from differences
in two rasters

tool:

Set the surfaces and resolution:
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r@ Raster To Volume E@g1
Input
Top Raster: [gen—surf-tﬂp.asc '] I
Band: | 0 =

sl | Bottom Raster: [Excauation-pit_l.tif ']
Band: | 0 = |
Cpticns
Resolution X: | 100 -
Resolution ¥ | 100 =
Interpolation: [ Bilinear E ]
Spatial Reference: Unknown E]
Cutput
Feature Class: Q

Name the output:

Loak in: [Ejrasters V] g@ﬁ|§v|ﬁ|ﬁlﬁsﬁ
|3 pit.gmf I

Marme: volume. shpl i Save i

Save as type: | Feahure dasses v] [ Cancel ]
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-
@ Raster To Volume

Input
Top Raster:

Band:

sl | Bottom Raster:
Band:

Cpticns
Resolution X:
Resclution Y:

Interpolation:

Spatial Reference:

Cutput
Feature Class:

[geu—surf—top.asc

lo

[excavaﬁon—pit_l.tif

Lo 8
[100 =
[100 |
| Bilinear v |

Unknown E]

DCTech\Datatrastersivolume.shp Q

| ok || cancel |

And click OK

I ve made both of the rasters transparent so the volume is more obV|ous

beada b %

Table of Contents Lo

3 B geo-tud-topasc
@ B ecavation-pit Lt
= B Volume between geo-sur-top.asc and excavi

v 36

@ EnterVol Tools

'bhwr-n&wwm Selecion Geoprocessing  Gustomie  Windows  Help
¢ D EEERO -t as QN0 M-
& geetud-topase "i;ﬁﬁni Enterel= @ | geo-turtipnee

e

k@E AT @ D 20w

I L
E 9 .5|H+h-455mnmpuﬂ B R :-’.{55 I

wueas § | tamea

132|Page



EnterVol Ver. 1.84 Help System www.ctech.com

The resultant shapefile is a closed multi-patch

Project Features to 2D

EnterVol Tools' Project Feature tool allows you to project any line or point
feature class onto a 2D fence diagram. To demonstrate this, we'll begin with
an ArcMap project with a 3D geologic model, Point contaminant data and
borings (from an APDV file), and a shapefile which defines the path of our

fence.

Note: The path used must contain only a single fence cross section.
FR T =

@ s itp
Fie [de Yiew Qockmarks [ent Jelection Jecprocesting Qustomize Windows  Help
Lok d BEEIS%EEs-§ Bat-

DAES & 5B x b i T Dedneg- -
T By tmevolr § | @ ool ceab uSsm o8 09 @, L

7
©
<]
.

Qa0 ie+ B-2 0/ B ZNDS
‘E_not«:m LR
(e aB
= & layens
o B mitial_soil_imestigation_subsite-Borings
Color I
0

I
waeas Slf | BowEs ]|

—1
5 B miftial_seil_imestigation_subsite-Data
TOTHC
& <= 00010000
00010000 - 00031623
® 00031623 - 0010000
@ 0010000 - 0031623
@ 0031623 - 010000
& 020000 - 051623
W 031623 - 10000
@ 10000 - 10623
& 21623 - 1000
@ 10000 - 31623
& AE - 10000
100,00 - 316.23
623 - 10000
= 10000 - 31623
W 3623 - 1000
& 10000 - 31623
& 1623 - 51000
= & D
o @ nitisl-cail
Layer Names
- Clay
= il
Geavel
I Sand
-

105257 13271 639 Unknewn Units

First with our 3D model as the selected EnterVol object, we'll choose the
Fence Cut tool to create our fence

-_-:F IINEdbing ~ | B & & | A B B | =5 T N g & - B ¢ 30 Analyst~ || =] o e
5 Entelol- § | intishsal ' E z Al 9@@-.‘;’@5- t@ 9, ‘L
LT
Fence Cut

Execute a fence cut along a pre
determined path

Select a Z Scale and turn on the Flatten to 2D toggle. This will reproject the
fence into the X-Y plane making it far more useful in ArcMap.
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Cut by

[ From Feature

Cut Feature:

| 1-path

Smooth Corners

Flatten to 2D

Z-5cale

Trim Input Lines At Model:
* Qutput File: initial-scil-FenceCut...

~ Display Options
Add Qutput Layer
Hide Input Layer

Copy Symbelegy from Input

| CK I Cancell

Bx(mreid- Sl MG INEdteg-

fegda
D E NS T By v @ mball

e uSFw S 8D

Foe fo  Yiew Qockmarks [reent Selection Gecprocesting Customize  Windows Help

B a0 anaty -

of iL§

=
©
<]
e

T JHEHE A B
Tabde Of Comeras
ke e8 d
| = & tayes =
| = B miisksoi-Fence
Liyes_Mames
I Sand
1 Gracel
- Clay
- it
= Fill
B B il sl irestagation_subite- Born
t,Colm,l) &

LR

-1
G B sl seil_inectagation_subtiteDats
TOTHC
& <= 00010000
W 0.0010000 - 00051623
® 00091673 - 0010000
& 0010000 - 0031623
& 0001623 - 010000
& 030000 - 031623
i 031673 - 1.0000
@ 10000 - 30623
@ 31623 -10.000
@ 10000 - 31423
W 35623 - 30000
10000 - K623 .
NE23 - 10000
W 10000 - 51623
31623 - 10000
10000 - 31623
@ 31623 - 81000
E E peth

= 0
Layer Hames
- Clay
= Fill

Gravel

e

[@eian

11261612 15144125 Unkenewm Unity

wieas §lf | Eoieies )
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Our 2D fence is created, but is not in the same extents as our current

view. We could create a new view, but let's project our borings and samples
first. Note that because the Hide Input Layer toggle was ON, our 3D
Geologic model is now not visible.

— @

.

=
*

Lo

Project Features

Project Features to the Fence Cut
Planes

The parameters in the Feature Projection tool are:

Projection Path: Select the line in your scene or view to use for the
projection. Normally this is the same line that was used to create a
Fence

Feature To Project: Select the feature class to be projected. This can
be a point (data points) or line (borings) object

Distance Threshold: This is the distance from the path within which
objects will be projected.

Condition: The Condition setting controls which features will be
projected.

e When "Any Points in Proximity" is chosen, a feature will be
included in the projected results if any of the points defining the
feature are within the Distance Threshold.

¢ When "All Points in Proximity" is chosen, every point defining the
feature must be within the Distance Threshold for that feature to
be included.

Clamp Projections: When OFF, the projection path is extended along the
direction determined by either the first or last line segment. When ON,
points that would have been off the path are placed at the start or end
of the path.

Flatten to 2D: This transforms the projected data onto the X-Y plane, to
make the original 3D results more useful in ArcMap.

So, when we select the Project Features tool we will want to choose the
following options:
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Prajection Path: [l—path v|
Feature To Project: [initial_s::ril_imrestigatic:n_ v|
Distance Threshold: | 4[1 |
Condition: | All Paints In Proximity |
Clamp Projections: ]
Flatten to 20
Z-5cale: 5.00 |
Cutput: E I
b—— =,

Set the feature class output name:

i -

|

Loak in: [ﬁ Home - Data\EnterVal

e @ Eraease

] initial-soil-Explode-Cut.evm

| ¥ initial-soil-Explode-Edges.evm
|_¥ initial-soil-Explode-FenceCut.evm
| ¥ initial-soil-Explode-Plume.evm
|_¥ initial-soil-Explode-Slice.evm

|_d initial-soil-Explode.evm

|_¥ initial-soil-FenceCut.evm

| initial-soil-FenceCutZ2.evm

(¥ Initial_Site 2.evp

[ # Initial_Site.evp

] test.evp
ADOTestDatasetxls
AnalyteDepth B41.xls
(& Concave Hullshp
EPH-database.xls
EVS_MAPL_Thickness.xls

Initia
Layel
Pathl
Pathl
Sedir
Static

|_dinitial-soil.efb [@&] EVSAnalyticalResults.xls

1| i [ b

Marme: projected-paints.shp i Save l

Save as type: | Feahure dasses v] [ Cancel ]
[\ = F =

=

If we zoom to the 2D projected fence we will see:
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AsI=3- 1 i x|

Dookmarks  jnsert  gelection  Geoproceming  Cwstomize  findows  Help
| DEEEO e Dutdeng| & & (HEE TS BN .-

gl [ o]
(S A R e -0 @B NS T E G el @ O Pl G bk moSw HoB 00 8 SALE

EHoos

5 Layees
e :
TOTHC
<

Projection Path:

Feature To Project:

Distance Threshold:

Condition:
Clamp Projections:

Flatten to 2D:

[1.'9'3..13.‘. "]

| initial_soil_investigation |

|40 |

| Al Points In Proximity |
£

DACTech\Data\EnterVel\projected-bo... !
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Cuntomize. Wedaws Help
= | b= S EEEET gy ey | & 5 SEE e g 30 At - b - @@
Lk @B A S T eovds @ | O Pt scbs. G o b mA S S0 B 60 9 #LE

00000000 - 00330623
(0038623 - 0000000
@ 0010000 - QO3LE2F
& 0031673 - 010000
® 010000 - 031613
& 031623 - 10003
» 10000 - 1387
& 11625 - 104000
& 10,000 - 31629
§ JL623 - 10000
10000 - 31623
162310000
W 10000 - 31623
W 31623 - 10000
& 10000 - 33673
@ 3633 - F1000
[ B tiakeceid-Fence
i B initial pod_imvestigabon_subtite-Benngs
1 [ iedtind 5ol imwestigation, subsite- st
= @ 1-path

P =] 15n'-:-- . sl ;
108334 4,545 kv Uit |

Scene Control

EnterVol's Scene Control provide a powerful new way to manipulate and
monitor your three-dimensional view in ArcScene. The controls not only
allow you to set your view, but provides a display of what your view
represents when you manipulate the scene with your mouse.

The EnterVol Scene Control is a licensed product which is included with
EnterVol for ArcGIS. Without a license, it can be used as a display of view
settings, but cannot be used to set the view.

As a reference for the parameters below, a normal map view is an Azimuth of
180 degrees (South) and an Inclination of 90 degrees.

ESRI defines your view using four basic parameters which are shown in the
image at the bottom of this page:

1. The Observer Position (x-y-z)

2. The Target Position (x-y-z)
3. Roll angle in degrees: This is equivalent to the roll of an aircraft or

tilting the camera. Please note that when doing normal mouse
manipulations, roll is always zero.
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4. Viewfield angle in degrees : This is the field of view of the camera
lens. Larger values result in "fish eye" effects, smaller values provide
an effect like a telephoto lens.

From the 4 inputs above, the Distance to Target and Pitch (inclination) are
determined.

However, please note that ESRI limits inclinations to not be equal to 90
degrees, so Top Views will set Inclination to 89.90 degrees. Even choosing
Orthographic (2D view) in ArcScene's View Setting window will not set the
observer and target x-y coordinates identical (required to achieve a true top
view).

The basic EnterVol Scene Control is shown below.

Scene Control; EnterVol a x
Azmuth and Indination:

(N)c
anr
.w E 1 .:.. B )
L5
A 5)
: o0
w | 81, -4
| Set to Top View | | Zoom to Fit |
Distance: B |3,‘I=‘-.3_54 ‘|
Z Scale: | 100 :|
Background Calar: I:‘
» | Lighting

w | Advanced

@ EnterVol Tools

The controls have the following parameters:

o Azimuth dial, buttons and type-in: This sets the compass direction
from which you are viewing your layers. Quick buttons are provided at
22.5 degree intervals

e The Azimuth and Inclination type-ins are not visible by default and
are accessed by pressing the VvV button.

¢ Inclination (vertical) slider, buttons and type-in: This sets the
inclination of your view. 90 degrees (89.9) is looking straight down and
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zero is a horizontal view. Quick buttons are provided at 45 degree
intervals
e The Set to Top View button performs several simultaneous functions.
e It sets your Azimuth and Inclination to 180,89.9.
¢ It resets the view to show all active layers (zoom to fit)
e The Zoom to Fit button resets the view to show all active layers
e Distance provides a means to zoom.
e Z Scale allows you to control the Vertical Exaggeration which would
otherwise be set in ArcScene's Scene Properties.

| vl . . . .
e The “— Lighting button opens up additional controls. Our tracking
headlight ensures that you can see features on all sides of 3D objects.
¢ Lighting Mode (EnterVol Headlight or ArcScene Default). The
EnterVol Headlight is fixed with respect to the observer...the light
follows the camera and is fixed with respect to your eye (not like a
sun).
¢ Headlight Intensity
e Background Color is the same control found in ArcScene's Scene
Properties.

e The 7 Advanced button opens up additional controls which are
discussed above and are identical to those found in ArcScene's View
Setting window.
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Scene Control: EnterVol ax
Aamuth and Inchinabon:

-\.IfN-HII{-\ - C f\?—ﬂj
L\_:*‘**I T‘f}- (») fas%)
W a® |®
Q- > O G
[ S BN
OCSJQ\ X/ (e
%
(v)129.48
[ SettoTopView || Zoom o Fit |
Distancs: ] | 2 280.00 l%'
Z Scale: | E 00 l%'
Track llumination:
Background Color: D
;j Advanced
Field of View: : :I E
i
E3
Cbserver: -
X1 1.745
Y. 6293
Z: 1509 ]
Target:
s X 5212
Y- 3700
Z: -135.0
Tracking Azimuth Offset:
Tracking Inclination Offset: E

@ EnterVol Tools
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View Settings l_I_J‘EF ot S

Applies to: Main Viewer "I
Positions
Observer Target
X: 11336.28 X: | 11336.28
¥Y: 12882.78 Y: | 12900.73
L | o17.04 & [ -111.95

Distance to target: 10254 Apply

Viewing characteristics
Projection: Roll angle and pitch:

(7 Perspective
(@ Orthographic (2D view)
7 Stereo View

Viewfield angle: 55

Cancel

AXxes
The Add Axes button will add axes which serve as a scale reference in all
three directions (X, Y & Z2)

In ArcMap, this same button creates 2D Grid (axes). The relevant unique
settings are discussed in the Fence Cut Flatten to 2D topic.
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- y———el ol b T i A B i I T R e
Fe Edt Yiew Bookmmks Selection Geoproceising Cwlomize  Windows  Help
CsEs X0 o h BEEERTR I e Ae AR E L K OD NI T Lyer [ sol stepons O] £ | & b By Guprs k)
e[ -] 5 | Etervol- @ | @ Ames sk nesdwmEoE §9
Table of Contents 2x w
ol
7 Scene layers
EIM

@ B botial S SdefPoints TOTHC
i O Enitial_Soil_SitefMcdel- TethC
% B Ioitisl_Soil_SteBorings
= A Initial_Soil_StelModel-Strat
[ <all other valuess
Geelogie_Layers_Marmes
Sand
M Grsvel
M Clay
W s
Fill

[ R

[ SmmTepview || Zoom o Fa fhond
250 —
' @ EnterVol Tools
Add Axes

The image above shows the default axes that are obtained by clicking the
Add Axes button.

If you right-click on Axes in the Scene Layers and choose properties, the
following window will open. There are many options associated with Axes
which are accessed through the 6 (non-ArcScene) tabs:
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1. Spatial
rLa],ner Properties
| YiisOptions | ZAdsOptons | Genersl |  BaseHeights |  Rendering
Spatial Definition | Display Options I Fues Labeling I # Pods Options
Extents
X Y z
Aods Min | 11.050.00 | [12.670.00 | [-57.00 |
fois Max | 11.620.00 | [13.130.00 | [12.00 |
( Select Extents |
Offset | 0.00 |
Round
Center
Set Origin [
Zods Origin | 11.050.00 | [12.670.00 | [57.00
St To X i@ Min ) Max
Y @ Min ) Max
il @ Min ) Max
Interval
Set Intervals 1
Spacing [ 100.00 | [100.00 | [10:00 |
Label Offset [ 11.100.00 | [12.700200 | [50.00 |
Max Intervals |'|':"3 :|
Subdivisions |2 <]
| ok || canesl || appy
b =

1. The Extents of your entire scene are automatically determined,
but may be overridden.

2. You can add an offset to make the axes extents larger than the
layers in your scene

3. The Round toggle uses intelligent rounding of the coordinates

4. The CENTER options allow you to specify where the axes labels
occur. This can be the Min or Max of X, Y & Z

5. The INTERVAL options provide control over the labeling spacing
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2. Display
Options
Layer Properties
Y Auis Options I £ Puis Options | General I Base Heights I Rendering
Spatial Definition | Display Options | Faes Labeling I * Awis Options
Preset Style to Apply
Bxes Stle Colars

| Use Color Per Axis - |

X Il Red -

Y 0 LightGreen -

z EE -

[] Make Default For Future Axes

Box Options

Draw Baox
Draw Ticks
Box And Axes Line Width [1 2
Draw XY Grid | Min - |
Draw XZ Grid [ Max |
Draw YZ Grid | Max ~|
Major Options Minor Options

Display Display
Gridline Style  |Dashed v|  Gridine Stle  |Dotted |
Line /idth 1 2| LineWidth [ 2]

| ok || canesl || appy

L ——— -

1. Axes Style gives you access to three preset Styles. These can be
later customized

2. Colors provides control over whether each axis is a unique color

3. Box Options determine whether the 8 edged box is fully drawn and
whether grids are drawn or certain planes

4. Major and Minor Options determine the line width and line style
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3. Axes
Labeling
Layer Properties @

Y fads Options | £ Fuds Options | General | Base Heights | Rendering

Spatial Definition | Display Options | Axes Labeling | X fods Options
Title Options

Height: (150%
Tick Options

Label Height: [100%

Lzbel Precision 2 :
Tick Size: [040%
Lzbel Options
Luto Place Labels:
Lores Fant Arial x |
Font Depth [12.00 %
Loes Cngin:

¥ | 0.00000 o | 3.00000 Z | 0.00000
[ Ok ] [ Cancel ] Apphy

1. Title Options
1. Height is the height of all axes titles are displayed in percent
and are proportional to the X-Y-Z extent of all layers in your
scene
2. Tick Options
1. Label Height is the height of the coordinate labels are
displayed in percent and are proportional to the X-Y-Z extent
of all layers in your scene
2. Precision determines the number of decimal points displayed
3. Tick Length is length of ticks are displayed in percent and are
proportional to the X-Y-Z extent of all layers in your scene
3. Label Options
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1. Auto Place Labels is on by default and sets the positioning of
labels for you in an intelligent manner. Turn it off to have
full control over label placement.

2. Axes Font sets the font used for all titles and coordinates

3. Font Depth is the extrusion depth as a percentage of label
height.

4. Axes Origin provides X, Y & Z offsets to the coordinates
displayed.
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4. X,Y & Z Axis

Options
Layer Properties
Y Axis Options | Z A Options Genersl | BaseHeights |  Rendering |
Spatial Definition I Diisplay Options fwes Labeling | # Pods Options
HAoaz Options S
Dizplay:
Color |l Red -|
Title Cptions
Mame: X
Offset: X [1000% |
Y [200% || |2
Z [200% |
Position: [Max v]
Tick Options
Label Offset X |0.00% |
Y [200% |
Z [200% |
Label Options
Show Labels:
Austo Place Labels:
IInique Label Color: [E]
Justification Yertical Alignment Front/Back Alignment
N3N A A SN 3
Onentation Flans
Axis Rotation Label Colar
. [ Angle: | 0.00 WR=d ~
[ ok || Ccancel Apply
v, — — =

1. The options for all three axes are identical. The

2. Axis Options

1. Display is a toggle whether to display this axis
2. Color sets the color for this axis
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3. Title Options

1.
2.

Name is the string to display for this axis (e.g. X or Eastings)
Offset provides X, Y & Z offsets for the placement of the axis
title. These can be positive or negative and are displayed in
percent and are proportional to the X-Y-Z extent of all layers
in your scene

4. Tick Options

1.

Offset provides X, Y & Z offsets for the placement of the axis
tick labels. These can be positive or negative and are
displayed in percent and are proportional to the X-Y-Z extent
of all layers in your scene

5. Label Options

1.
2.

o0k

Show Labels determines if labels are on.

Auto Place Labels is on by default and sets the positioning of
labels for you in an intelligent manner. Turn it off to have
full control over label placement.

Unique Label Color allows you to set the label color different
than the axes color.

Justification determines the Left-Right justification

Vertical Alignment determines the Up-Down justification
Front/Back Alignment determines the justification in the
extrusion direction

Orientation Plane determines in which plane the labels are
drawn

Axis Rotation and Angle determine the rotation of the labels
in their plane

Label Color is disabled unless unique label color is on

IMPORTANT NOTE: Labels, Axes and Direction Indicators are not
automatically regenerated when the Z Scale is changed in the EnterVol Scene
Controls. In the example above, if Z Scale is reduced to 1.0, the labels will
appear highly compressed (see below)
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Refreshing the axes is required to restore the proper aspect ratio for labels.

Grid for ArcMap

=
In ArcMap, the Add Grid button creates 2D Grid (axes). i‘ﬁ‘dd Grid |
An example using it was discussed in the Fence Cut Flatten to 2D topic.

In general, the path used should contain only a single fence cross section.
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The image above shows the default axes that are obtained by clicking the

Add Grid button.

If you right-click on Grid in the Map Layers and choose properties, the
following window will open. There are many options associated with Grid

which are accessed through the 5 (non-ArcMap) tabs:

1. Spatial
Definition
r z 5
Layer Properties @Iﬁ
Spatial Definition | Display Options I Axes Labeling I ¥ fis Options I Y fxis Options I Genaal|
Extents -
X ¥ !
Aods Min | 0.00 | [-280.00 |
hods Max | 420.00 | (3000 |
Select Extents
Offeet 0.00 | =
Round ]
Center
Set Onigin |
fods Origin -~ | 0.00 | |-zs:-.tu:|
Draw Labels at X @ Y Min DY Max
¥ @ X Min i X Max
Interval
Set Intervals
i [1nnnn

1. The Extents of your entire scene are automatically determined,
but may be overridden.
2. You can add an offset to make the axes extents larger than the

layers in your scene

3. The Round toggle uses intelligent rounding of the coordinates
4. The CENTER options allow you to specify where the axes labels

occur. This can be the Min or Max of X & Y

5. The INTERVAL options provide control over the labeling spacing
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2. Display
Options

Spatial Definition | Display Options |Pm Labeling I ¥ Awis Options I Y Awis Options I Conversion I Eeneml|
Presat Style to Apply
Awes Style Colars

| |Ise Single Color

Color —— |

] Make Default For Future Axes

Projection Options
Projection Path

Path Point Count

Offset | 10.00000 %

Dizplay Projected X:
Digplay Projected -
Include Ticks:

Include Path Comers:

Box Options
Draw Box

Diraw Ticks

Box And fxes Line Width

Text Options
Scale Text With Map

Major Options Minor Options
Display Display

Gridline Style | Dashed Gridline Style | Dotted

Line Width [0 Line Width  [°

1. Axes Style gives you access to two preset Styles. These can be
later customized
2. Colors provides control over whether each axis is a unique color
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3. Projections Options provides control to import a projection path
and labels the grid based on the original X and Y coordinates
instead of just the path length. An example of using this is shown
in this topic.

4. Box Options determine whether the 4 edged box is fully drawn and
whether a grid is drawn

5. Major and Minor Options determine the line width and line style

3. Axes

I:abeling _ .
Layer Properties S L o il (B
| Spatial Definition | Display Options | Ax=s Labeling | X fuis Options | Y Axis Options | General |
Title Options
Size: 12 |
Tick Options
Label Height: 12
Precision 12 =
Tick Length: [020% |
Label Options
Auto Place Labels: |
Font: [Arial v|
=@ @&
Lods Origin:
x [0.00000 Y
| ok || cancel || Aoply

1. Title Options
1. Size is the height of all axes titles are displayed in percent
and are proportional to the X-Y extent of all layers in your
map
2. Tick Options
1. Label Height is the height of the coordinate labels are
displayed in percent and are proportional to the X-Y extent of
all layers in your map
2. Precision determines the number of decimal points displayed
3. Tick Length is length of ticks are displayed in percent and are
proportional to the X-Y extent of all layers in your scene
3. Label Options
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1. Auto Place Labels is on by default and sets the positioning of
labels for you in an intelligent manner. Turn it off to have
full control over label placement.

2. Font sets the font used for all titles and coordinates

3. Axes Origin provides X & Y offsets to the coordinates

displayed.
4. X &Y Axis
Options
r L F
Layer Properties Iilﬁ
| Spatial Defintion | Display Options | Aves Labeling |¢X s Options | Y Avs Options | General

HAoas Options LLJ
Display: =i
Color |l Black -|
Lods Scale: [1.00 |
Title Options =
Mame: X
Cffset: | 5.007% |
Position: [ Max h J
Tick Options |
Label Offset: [200% |

Label Options
Show Labels:

Auto Place Labels:
IInique Label Color:

ERCERCY

Justification Yertical Alignment Label Colar

= = 3 M Black «

Fotation
Angle: | 0.00

1. The options for both X & Y axes are identical. The X Axis is shown
above
2. Axis Options
1. Display is a toggle whether to display this axis
2. Color sets the color for this axis
3. Axis Scale is an important and unique feature in EnterVol
Tool's Grid. It allows you to apply a scale factor to the
labeled coordinates for either axis. For maps representing
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something other than X-Y Spatial coordinates, this is often
critically important.
3. Title Options

1. Name is the string to display for this axis (e.g. X or Eastings)

2. Offset provides X & Y offsets for the placement of the axis
title. These can be positive or negative and are displayed in
percent and are proportional to the X-Y extent of all layers in
your scene

3. Position is the where the axis title will be placed. Options are

Min and Max
4. Tick Options
1. Label Offset provides X & Y offsets for the placement of the
axis tick labels. These can be positive or negative and are
displayed in percent and are proportional to the X-Y extent of
all layers in your scene
5. Label Options

1. Show Labels determines if labels are on.

2. Auto Place Labels is on by default and sets the positioning of
labels for you in an intelligent manner. Turn it off to have
full control over label placement.

Unique Label Color allows you to set the label color different
than the axes color.

Justification determines the Left-Right justification

Vertical Alignment determines the Up-Down justification
Label Color is disabled unless unique label color is on
RotationAngle determine the rotation of the labels in the X-Y
plane

w

NOo oA

Add Direction Indicator
EnterVol's Tools includes the ability to add a "North" Direction Indicator

— e e — — - . - - = - LT

o EnterVol = @ Layer:!no Coastal|Model-VOC vi 0 % @D [ 1] @ @ ‘ S & E@ % @ =

| Add Direction Indicator

As soon as you press the button, it adds a "North" scene layer to the Table of
Contents.

To modify the position and properties of the indicator, right click on the North
layer and choose Properties.
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f) % g

'Y

Copy
Remowve

Refrezh

Zoom To Layer

Save As Layer File..,

Create Layer Package...

R ® O

Properties...

In the Properties window you'll find Direction Indicator Settings:

Layer Properties.

| General | Base Heights | Rendering | Cirection Indicator Settings |

w Type
@ North ) Compass
w Type Specific Options
Bevel [10.00 |
Stem Width: [ 0.40 2
Stem Length:  |0.70 |
Triangle Bass: |E.ED :|
» Dizplay Options
s Label Options

| oKk || Canesl Apply
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Here you can choose between a North Arrow or Compass Rose indicator and
set the size, aspect, and position of the indicator.

As you make changes, you can click Apply and it will update the indicator and
view.

' Layer Properties

| General | Base Heights I Rendering | Dirsction Indicator Settings

v Type

@ North () Compass

v Type Specific Options
Bevel: |10.00 7]
Stem Width: 040 <]
Stem Length:  |0.70 7]
Triangle Base:  |0.80 7

» Dizplay Options

Center X ] 11089322
S _ J _____________________________________________________________ T
e :| 45714518
Size: 4233 =
Height Factor: 0325 =
Scene Z-Scale: 3.00 <
s Label Options
0K || Cancel Apply
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or
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| General | Base Heights | Rendering | Direction Indicator Settings

w Type

7 North @ Compass

w Type Speafic Optons

North Length: ~ |1.00 7]
Sub Card Length; |El.5[] :|
Inner Radius: |EI.35 :|
w Dizplay Options
Center X: —f - 11085.752
Center Y T Tmm
Center Z: - 12792969
Size:
Height Factar:
Scene 7-Scale:
s Label Options

[ ok ][ Cancedl ][ Aeeb |
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IMPORTANT NOTE: Labels, Axes and Direction Indicators are not
automatically regenerated when the Z Scale is changed in the EnterVol Scene
Controls. In the example above, if Z Scale is changed, the labels and
indicator can appear highly distorted. Refresh the North layer to regenerate

the indicator for the new Z Scale.
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Mass and VVolume for Environmental Sciences

EnterVol -| & La'_.fer:i & sample-r_Initial_Scil_Site_Model-£ -
1@ Modeling Window

Scene Control

Layer Operations 3

Subsetting 3
Display 3
| Analysis P| € Massand Volume

Licensing
@ Configuration
@ About
@ Scene Control l

In EnterVol, volumetric analysis is far more than determining the volume of
space bounded by surfaces. Since everything we do is truly volumetric with
data throughout the volumes, it is possible to compute many important
characteristics of your models. This includes plume volume, chemical volume
(if distilled or concentrated), soil mass, chemical mass, center of gravity and
values ($) associated with both volumes and masses. All calculations are
performed for the entire layer and each geologic unit within it.

Let's begin by creating a plume at 100 mg/kg for the TOTHC scene at the
end of the Set Symbology topic.

After creating the plume select it in the EnterVol Layer selector

Layer: | & Initial_Soil_5ite/Model- TOTHC-Plw - @ Y & =] Q @ ‘
1 |
| Initial_Soil_Site]Model-TOTHC-Plume100.00000_TOTHC I
1

click on the Mass and Volume button € and the Mass and Volume Analysis
window opens. Let's set the Chemical Density to 0.875 and the Soil Density
to 1.8.
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& Mass and Volume Analysis E@g

r

~ Calculation

Calculation Type: [Soil Contamination *I
Data Component: [TDTH{Z = |
Include Children: [l

v Input Units

Cwverride Input Units El
Length Units: meters
Concentration Units: mg/kg

v Output Units

Length Units: [Meters Tl
Vaolurne Units: [Cu bic Meter Tl
Concentration Units: [mg.-"kg

Mass Units: [ Kilogram

Use Scientific Motation:

~ Parameters

Soil Porosity:

Soil Density (gfcc)k:
Chemical Density (g/cch:
Volume Dollars

Mazs Dollars

| ok || cancel |

We'll accept these values and when the calculations are complete the
following new window appears (please note that we've expanded this window
to show all of it). Since the model used to create the plume had
stratigraphy, we not only get the analysis for the total plume, but also for
each stratigraphic layer.
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4

@ Entervinl MassVolume Hepart

Results Summary

Calculation Typa
Chemical Mass
Chemical Volume:
Soil Volumae:

S0il Mass

Totsl Mass
Volums Dollar
Mass Dofiar
Contar of Geavity X
Canter of Gravty ¥
Conter of Geaity 2
Total Volsme:
Tatal Mass

Canter of Gravity X
Conter of Geaity
Canter of Gravity I

Muneage Concentration

Soil Contamination

3 B1536e+006 Kilogram
4 3604 124003 Cublc Meter
7 767786+005 Cubsc Meter
1.39816e+009 Kiogram

2 726846+003 mglkg (ppm)

2.11964e+009 Kilogram

4 GEOGTe+007 &
30522824009 5

1 131862+ 004 Mozars
1.288042+004 Maters
1.5611616+001 Moters
T.76TT8e+005 Cubsc Metar
1.39816e+009 Kilagram
1.13186e+004 Matars

1 2880de+004 Metors
-1.511612+001 Meters

Results Datail
e Chamical Mass  Chomical Valume  Soil Volume(Cubic | Soil Mass
{Hilogram) {Cubic Motor) Motos) (ilogram)
Full Datase 3 B16360+006 4 3604104003 T 767780005 1,358 1604009
i 5 5! 22176560005 39916704008
f:;m"“‘ 26438904006 30215984003 I61084005  64997Sae008
f:;f’gé‘lz“ 52007264005 6 9436804007 7 3144064004 13165544008
f::?&:: 19564304004 22365004001 37404004 67384804007
o SM2MI0M B 1201 BITBDM 14997760008

Avarage Concentration

(maka (ppml)
2 T28R40+003

144853 +003
4 06TEER+ 003
3 9502504003
2 9033602002

3575310002

Canter of Gravity X Contaer of Gravity ¥ Canter of Gravity 7 Voluma Dollar Mass Dallar
{Matars) o (Matore) L] (Matars)

)

1.131860+004
11336559+ 004

113165+ 004
113207a+004
11234304004

1120962+ 004

1 2880de+004
1291442+ 004

1287 10as 004
1 28940e+004
1 2850 e+004

12853 e+ 004

1 5116104001 4 6EO0BTu007 3 052204008
7.54620e-001 1330604007 4 62564e+008
1646044001 21666504007 21151124000
2 2315304001 4 1686404006 4 160564000
-3, - i o7
4 30503 4 4 2897

Mass and Volume for Environmental Sciences

[ E—

EnterVol =| @ | Layer:| € sample

-r_Initial_Scil_Site_Model-£ -

] Modeling Window

Scene Control

®® 0

Configuration
About

Scene Control

Layer Operations 3

Subsetting 3

Display 3
| Analysis P| € Massand Volume
=o  Licensing

In EnterVol, volumetric analysis is far more than determining the volume of
space bounded by surfaces. Since everything we do is truly volumetric with
data throughout the volumes, it is possible to compute many important
characteristics of your models. This includes plume volume, chemical volume
(if distilled or concentrated), soil mass, chemical mass, center of gravity and
values ($) associated with both volumes and masses. All calculations are
performed for the entire layer and each geologic unit within it.
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Let's begin by creating a plume at 100 mg/kg for the TOTHC scene at the
end of the Set Symbology topic.

After creating the plume select it in the EnterVol Layer selector

- .

Layer: | & Imtial_Soil_Site|Model- TOTHC-Plw - g e Qp E)] Q -@ ‘
1 Ll |
| Initial_Soil_Site|Model-TOTHC-Plume100.00000 TOTHC l
1

click on the Mass and Volume button € and the Mass and Volume Analysis
window opens. Let's set the Chemical Density to 0.875 and the Soil Density
to 1.8.
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& Mass and Volume Analysis E@g

r

~ Calculation

Calculation Type: [Soil Contamination *I
Data Component: [TDTH{Z = |
Include Children: [l

v Input Units

Cwverride Input Units El
Length Units: meters
Concentration Units: mg/kg

v Output Units

Length Units: [Meters Tl
Vaolurne Units: [Cu bic Meter Tl
Concentration Units: [mg.-"kg

Mass Units: [ Kilogram

Use Scientific Motation:

~ Parameters

Soil Porosity:

Soil Density (gfcc)k:
Chemical Density (g/cch:
Volume Dollars

Mazs Dollars

| ok || cancel |

We'll accept these values and when the calculations are complete the
following new window appears (please note that we've expanded this window
to show all of it). Since the model used to create the plume had
stratigraphy, we not only get the analysis for the total plume, but also for
each stratigraphic layer.
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1@ Enteriiol Mass/Volume Report e &

4

Results Summary

Caleulatson Typa Sod Contamination
Chemical Mass. 3 815360+006 Kilagram
Chemical Volume 43604 124003 Cubic Meter
Soil Volume 7 T6TTe+005 Cubic Meter
Soil Mass: 1.39816e+009 Kilogram
Autage Concentration: 2 72684e+003 mg/kg (ppm)
Totsl Mass 2.119642+009 Kilogram
Wolisme Dollar: 4 660672+007 §

Mass Dofiar I05Z2e4009 S
Contor of Geavity X 1 131866-+004 Mators
Center of Grawty Y- 1 2680484004 Maters
Conter of Gty 2 A 611616+001 Maters
Total Volume: 7.76TT8e+005 Cubec Meter
Tatal Mass 1,398 16e+009 Kilagram

Conter of Grasty X 11318624004 Maters
Conter of Geanity ¥ 1 208042+004 Mators

Canter of Gravity I -1.51161e+001 Meters
Results Detail

Subtet Chamical Mass Chemical Volume  Soil VolumafCubic = Soil Mass Avarnge Concentration  Canter of Gravity X Coentar of Gravity ¥ Cantor of Gravity 7 Voluma Dollar - Masgs Dollar

(Kilagram) (Cublc Mtar) Motar) (Kilogram) {mg/ka (ppen)) (Metars) (Maotars) (Mators) ) (Motaes)

Full Dataset 38163604006 4 3604104003 TTETTA005  13%8160s009 27288404003 1131866+004 12850404004 15116104001 46606704007  3052280+009
mﬁ:"‘ 5780504005 66080604002 22176504005 399167¢0008 14485364003 1.13369e 4004 1291444004 7 645206-001 13306064007 4.6256404008
mvs"f" 26438904006 3021594003 361108a+005 EAMTEa 008  4.06TESee 003 1.13169=+004 1287 102+ 004 -1 6460484001 2166654007 _2.|1$I1uﬂ0!
wlﬁt |5 J007T20+005 5 M4368a+007 T 11440a+004 13165504008 39507504003 1.13707a+004 1 28340a+004 -2 231534001 4 JBBE4+006 4 160567e+008
m"“m 19564304004 2 2358304001 3 T4 04004 6TIB4Bes007 2 0033604007 1 12304004 12660104004 -3 3554Te 00 2 06 15651404007
oo BIIG0M 61201001 B3WBAO 14397761008 35753104002 11209660004 1205310008 4303034001 49993764006 4 2097064007

Mass and Volume for Mining
EnterVol -| & La‘_.rer:l > Mickel_Site_1|Model-Nickel-Ore Ba v| v @ @; mSFPw Hs= * & @

Modeling Window ax

Scene Control

Layer Operations » -
Subsetting » i
Display 3

| Analysis L4 | ‘ Mass and Volume "
Licensing

Cenfiguration
About

EnterVol Help

€0 ]

Using the same dataset used for the Ore Body topic, below is the default
settings when we choose Mass and Volumewith a 291 ppm ore body as the
selected layer.
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@ Mass and Volume Analysis

= | B e

~ Calculation

Calculation Type:

Data Component:
Include Children:

v Input Units
Cwverride Input Units

Length Units:

Concentration Units;

v Output Units
Length Units:

Volume Units:
Concentration Units:

Mass Units:

Use Scientific Motation:

~ Parameters

Soil Porosity:

Soil Density (gfcc)k:
Mineral Density (gfcc):
Volume Dollars

Mazs Dollars

[ Mineral Concentration ~ ]
| Nicke! v
g |
D | |
Meters
mg/kg
[Meters Tl
[Cu bic Meter Tl
|ma/kg -
[Kilogram "l
0.25
185

=
25
EICIREIC

0

| ok || cancel |

For our model of nickel ore, we’ll want to change the Soil Density to 1.6, the
Mineral Density to 8.9, and the Mass Dollars to $18 (dollars per kg). Let's
also estimate the excavation and ore processing cost as the Volume Dollars
at $2.00 per cubic meter.
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-
@ Mass and Volume Analysis

= | B e

~ Calculation

~ Parameters

Soil Porosity:

Soil Density (gfcc)k:
Mineral Density (gfcc):
Volume Dollars

Mazs Dollars

| ok || cancel |

Calculation Type: [Mineral Concentration *]
Data Component: [Nick.el "]
Include Children: [l l
v Input Units
Cwverride Input Units El ]
Length Units: Meters
Concentration Units: mg/kg
v Output Units
Length Units: [Meters Tl
Vaolurne Units: [Cu bic Meter T]
Concentration Units: [mgﬂn:g *l
Mass Units: [Kilogram "]
Use Scientific Motation:

When we click OK we get:
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<]

Results Summary

Caleulatian Typs
Minersl Mass.

Minaral Valume:

Soll Volume:

Soil Mass.

Auwarags Concentration:
Tatal Mass

Wolsme Dollar

Mass Dollar

Conter of Geavity ¥
Center of Granaty ¥
Conter of Geaity 7
Total Volume:

Tatal Mass

@ Enterviol Mass/Volume Repart

Minaral Concantration
921386+ 007 Kilogramn

1 036266+004 Cubse Mator
1.435962+008 Cubiz Mater
2 2974Te+011 Kilogram
40104324002 mglkg (ppm)
5 758666+010 Kilogram
2ET193e+008 5
1658494009 §

2 006256+005 Metors
1.10969¢ +004 Meters
4.4B24B2+003 Matars
1.435962+008 Cubic Meter
2.29747e+011 Kilogram

Canter of Gravity X 3006252+ 005 Matars
Contes of Grraty Y. 1. 10%%e+004 Motors
| Centar of Geavity T 4. 4B2482+003 Metars
Results Detail
Subset Mineral Mineral Volume Soil Volume[Cubic Soil Mass
[Kilogram} [Cubic Meter) Meter) [Kitogram) [magfkg (ppmi)
Full
Dataset 5.21386a+007 1.0352€a+ 004 1425962+ 008 2.2T4Te+ 011 4

eters)

Average Concentration cenlv[r"vl Gravity X Centes of Gravity

[Mators)
1.109632+004

¥ Conter of Gravity £ Volume Dollar  Mass Dollar
[Maters) L] (Meters)

44224804003

S5

28715324008 16584984009

Note that our nickel reserves have a gross value $1.65 billion and our
excavation and processing costs (at $2 per sq. m) are $0.287 billion. We can
easily determine the maximum processing costs where this ore body would
still be profitable.
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Load or Create a Project

A project is the first step towards creating volumetric models. You can load
an existing project (.EVP - EnterVol Project) or create a new project.

Modeling: EnterVol

¥ (®|Cly] X
~iCElle; /.i‘i" L3P
sl
3
Lozd or Create = project. -]
Z
7

EnterVol

for ArcGIS

&
Enter\Vol

Geology

Open Recent Project

Sample evp
arps2.evp
arpa evp

Epidote.evp

HKGS evp

Project files (.evp) are databases into which you load your geologic and

analyte data

lNo Project Loaded
Lozd or Create & project.

Let's begin by creating a new project:
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e

@ Save As
Savein: | ErterVol Sample Project
P Mame -

ok b

Recent Places

Desktop

=
Libraries

Ay

Computer

-

(< 5 A= gl

Date modified

Mo items match your search.,

@ :

(23]

Type

Metwaork

File name:

| Save |

Save as type: [Errter‘u’nl Project File (evp)

5

[ Cancel ]

which will then prompt you for the site name.

i
@ Choose Site Name:

==

Mame for Site in Project  Coastal Facility

@ Unknown, meters

) Unknown, feet

) Projected Coordinates |Chan-ge

Spatial Reference:

I QK I [ Cancel l

If you know the Project Coordinate System, choose Projected Coordinates,

and browse for your coordinate system
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-

Spatial Reference Properties

Details:

Select...

5

Modify. ..

Clear

Save As...

XY Coordinate System

Mame: Unknown

Select a predefined coordinate system,

Import a coordinate system and XY, Z and M
domains from an existing geodataset (e.g.,
feature dataset, feature dass, raster],

Create a new coordinate system.

Edit the properties of the currently selected
coordinate system.

Sets the coordinate system to Unknown.,

Save the coordinate system to a
file.

| ok || cancl

Apply

Choose Select...

and then browse
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-

Browse for Coordinate System

==

Look in: [E MAD 1983

- & & 3| E

=R~

o) NAD 1983 UTM Zone 10M.prj
o NAD 1983 UTM Zone 11M.prj
o) NAD 1983 UTM Zone 12N.pr
o NAD 1983 UTM Zone 13M.prj
o NAD 1983 UTM Zone 14N.prj
eif NAD 1983 UTM Zone 15M.prj

7% NAD 1983 UTM Zone 17N.prj
{70 NAD 1983 UTM Zone 18N.prj

() NAD 1983 UTM Zone 19N.prj
(7 NAD 1983 UTM Zane 1N.prj

€2) NAD 1983 UTM Zone 20N.prj
€ NAD 1983 UTM Zone 21N.prj
€ NAD 1983 UTM Zone 22N.prj
() NAD 1983 UTM Zone 23N.prj

() NAD 1983 UTM Zone 3N.prj
€7 NAD 1983 UTM Zone 4N.prj

1 Tl

Mame:

NAD 1983 UTM Zone 16N.pri

(.2 NAD 1983 UTM Zo
€2 NAD 1983 UTM Zo
€ NAD 1983 UTM Zo
€ NAD 1983 UTM Zo
) NAD 1983 UTM Zo
€2 NAD 1983 UTM Zo

OIS EINEAISEIT €) NAD 1983 UTM Zone 2Noprj € NAD 1983 UTM Zo

() NAD 1983 UTM Zo

k

Show of type:

Coordinate Systems

)

[ Cancel ]

Each project can contain multiple sites, however we will only enter data for a
single site for this project. At this point, the Modeling window changes to
show the window below. Here you can enter additional information about the
project. For example, you can assign colors to Materials which will cause all
layers added to the Table of Contents to use these colors.
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|| Fle Edit View Bookmarks Selection Geoprocessing Customize Windows Help

DRES Laax>o ¢ D EEEEEF ¥ [~ ae QRQMQO I N OE M| I Layer [ Soi subsitelModel TOTHC =] €4 b 2 * Grsphics |
e ]/ . | Entetol~ @ | 4 Soi_SubsitelModel- TOTHC ek mesM ZEE 9 9,

| Table of Contents 2 x |
EE |
[ = scene layers

= B Soil_Subsite[Model-TOTHC
I <2l other values>

Geologic_Layers Names

Sand — —eonnii

o N — Y B
i W ey | @l v | ] o Add Model || 3] Mein Otons
i [ sitt \#\C' |X . e | e -
Creator:

[l a8
f
‘Company:
Tooloa: f
Scene Control: EnterVol
Azimuth and Inclinafion: Projected Created On: | 1/5/2012 12.03.00 AM
] | || FEHER 0 St
P | Spatis! ions of the project
! ® e !
@) |||| EEEEEEER
| . ~ Materials
S (] Name Color
(o
i < Fill [
i B
[Ty —— ey 0
Distance: 0 11393 el =
7 Scale 300 ] O ]
Unknown ]
|| Backaround Color:
| (=) Lighting sl Akl Mol @
|| Liahting Mode: [ Enervl Hesdight | > Analytes
| - = Chemical compounds or elements to be tracked and modeled
Headight Infensty: | |-
|| Headliaht rtensity e
i
U

~ ) Advanced » Imported Fields
Field of View. _:l_ IE @ Generated data and geometry
o =

Observer =

. @ EnterVol 1L

Load or Create a Project

A project is the first step towards creating volumetric models. You can load
an existing project (.EVP - EnterVol Project) or create a new project.
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Modeling: EnterVol

#eCluy) (x|}
; EnterVol
P st g GeoStats
/ &

EnterVol

for ArcGlIS

&
Enter\Vol

Geology
Open Recent Project

Sample evp
arps2.evp

arpa evp
Epidote.evp

HKGS evp

Project files (.evp) are databases into which you load your geologic and
analyte data

lNo Project Loaded
Lozd or Create & project.

Let's begin by creating a new project:
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e

@ Save As
Savein: | ErterVol Sample Project
P Mame -

ok b

Recent Places

Desktop

=
Libraries

Ay

Computer

-

(< 5 A= gl

Date modified

Mo items match your search.,

@ :

(23]

Type

Metwaork

File name:

| Save |

Save as type: [Errter‘u’nl Project File (evp)

5

[ Cancel ]

which will then prompt you for the site name.

i
@ Choose Site Name:

==

Mame for Site in Project  Coastal Facility

@ Unknown, meters

) Unknown, feet

) Projected Coordinates |Chan-ge

Spatial Reference:

I QK I [ Cancel l

If you know the Project Coordinate System, choose Projected Coordinates,

and browse for your coordinate system
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-

Spatial Reference Properties

Details:

Select...

5

Modify. ..

Clear

Save As...

XY Coordinate System

Mame: Unknown

Select a predefined coordinate system,

Import a coordinate system and XY, Z and M
domains from an existing geodataset (e.g.,
feature dataset, feature dass, raster],

Create a new coordinate system.

Edit the properties of the currently selected
coordinate system.

Sets the coordinate system to Unknown.,

Save the coordinate system to a
file.

| ok || cancl

Apply

Choose Select...

and then browse
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-

Browse for Coordinate System

==

Look in: [E MAD 1983

- & & 3| E

=R~

o) NAD 1983 UTM Zone 10M.prj
o NAD 1983 UTM Zone 11M.prj
o) NAD 1983 UTM Zone 12N.pr
o NAD 1983 UTM Zone 13M.prj
o NAD 1983 UTM Zone 14N.prj
eif NAD 1983 UTM Zone 15M.prj

7% NAD 1983 UTM Zone 17N.prj
{70 NAD 1983 UTM Zone 18N.prj

() NAD 1983 UTM Zone 19N.prj
(7 NAD 1983 UTM Zane 1N.prj

€2) NAD 1983 UTM Zone 20N.prj
€ NAD 1983 UTM Zone 21N.prj
€ NAD 1983 UTM Zone 22N.prj
() NAD 1983 UTM Zone 23N.prj

() NAD 1983 UTM Zone 3N.prj
€7 NAD 1983 UTM Zone 4N.prj

1 Tl

Mame:

NAD 1983 UTM Zone 16N.pri

(.2 NAD 1983 UTM Zo
€2 NAD 1983 UTM Zo
€ NAD 1983 UTM Zo
€ NAD 1983 UTM Zo
) NAD 1983 UTM Zo
€2 NAD 1983 UTM Zo

OIS EINEAISEIT €) NAD 1983 UTM Zone 2Noprj € NAD 1983 UTM Zo

() NAD 1983 UTM Zo

k

Show of type:

Coordinate Systems

)

[ Cancel ]

Each project can contain multiple sites, however we will only enter data for a
single site for this project. At this point, the Modeling window changes to
show the window below. Here you can enter additional information about the
project. For example, you can assign colors to Materials which will cause all
layers added to the Table of Contents to use these colors.
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e )

|| Fle Edit View Bookmarks Selection Geoprocessing Customize Windows Help

OpEs 3 X ¢ EEEEEE - ae QRQANQ EI K| OB M T loyer [E ol subsiteModet TOTHC <] B B 2 Graphics~
lyer [ =l o Entevol~ & | € Sol SubsiciMoce-TOTHC ek wesw KoE 40 QL
|| Tble of Contents 2 x

IEle &
ZF Scene layers
=] Soil_Subsite|Model-TOTHC
M <zl other values>
Geologic_Layers_Names

Sand — .

e L — N
! - o b= A Mad | Main Options
i st \'3; G X ‘ J- Add Madel x| )| Mo —

Fill =
'] Creator:

Company:
Notes:

Scene Control: EnterVol

Azimuth and Inclination: Projected Created On: | /52012 12.02.00 AM
R » Stes
Spatial ions of the project
i
| T v Materials
Name Color
Fill [
fl Sit
i ( Zoomua iy
Distance: 113893 el =
U Sand 0 ]
7 Scale 300
Unknown [
|| Backaround Color:

) Lighting oA et || X |
Lishing Mode:  (Entaral Feadighi_ ] > Analyies

Headiight Intensity ] @ Chemical compounds or elements to be tracked and modeled

) Advanced > Imported Fields
Field of View: . _|. IE @ Generated data and geometry
e i— [

: @ EnterVol 1 _

Site Details and Settings
Below your Site are various sections for all site data and models.

Meodeling: EnterVol =
4 Project Data Impeort from C Tech Data Files
4| Initizl Soil Site Site Details
Bonngs Projection: Unknown
Analytical Data Coordinate Units: msters
Lithology Bonngs: 24
Horone Hornzons: 6
Hierarchy Horizon Pick Locations: 144
Models Honzon Scattered Data Locations: 0
Lithology Data Intervals: 120
Data L il
. t Boring Data | Is- 00

Selecting Borings shows all defined borings

179|Page



EnterVol Ver. 1.84 Help System www.ctech.com

Modeling: EnterVol
4 Project Data l - Azdd Boring ‘ X
A il Sol i Mame Ground X T | Ground Y T | Ground Z T | Depth T | Type i _
B-43 11086 51353125 12830669521875 45 585 1 E
Analytical Data a
B-51 11199.0400390625 | 12810.16015625 4 57 1 iy
Lithelogy =)
B-57 11209.343609375 | 12993.9404296875 2 53 1 g
Horizons =
B-50 11211.8701171875 | 12710.75 2 53 b
Hierarchy
B-48 11248.75 12870.91015625 3 53 1
Models
B-75 11251.2938046875 | 12929 26953125 2 55 1
E-46 11269.665921875 | 12819.2900350625 |2 55 1|8
B-59 11286.76953125 13026.7001953125 | 2 52 i
B-52 11238 12808.6298828125 3 58 1
B-58 11301.9697265625 | 13079.65015625 45 55.5 1
B-56 11309.0302734375 | 12948.930234375 |4 56 1
B-38 11338 12830.7938046875 4 54 1
B-47 11340.490234375 | 12892.6103515625 | 2.5 545 1

Selecting Analytical Data provides and editable spreadsheet style table of all
analyte data

Modeling: EnterVol
4  Project Data
4 Initizl Soil Site

Analytes Editor

| Data from Borings

< £dd Measureement Interval l E] Default Add Analyte: | TOTHC A

Drag 2 column header and drop it here to group by that column

< Analyte T | Bonng T | Measurement 1 | Detection Limit T | Emor T End Depth T
Hierarchy
Models > [| TOTHC E-43 0 75 P
TOTHC E-43 0 105 105

| Data from Scattered Locations

seiojdxg welorg || 9

Mo Data

This site contains no scattered location data. Click below to import or add scattered location data.
4 Add Measurement Paint |

Lithology section shows each boring log interval
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Modeling: EnterVol
4 Project Data 4 Add Lithalogy |EJ =1
4 Initizl Soil Site Matenals Editor
Borings Borng T | Matenal T | Start Depth T | End Depth L §
A _ > || a9 Fill 0 £.30000013073436 3
4 [ e silt 8.30000019073486 255
Horizons X " es silt s 24
Esmrchy | st Fill 0 9
Medels g | es Clay 24 29
l'i;' : B-49 Clay 255 05
=3 B-45 Clay 225 29
5& | ews Fill 0 95
| ess silt 95 25
[ ess Gravel 9 42
| e4e Gravel 05 165
| s Gravel 9 43
" e Gravel 28.7999992370605 44 7993552370605 -

The Horizons section lists all surfaces used to define stratigraphy and all

horizon picks from borings.

Maodeling: EnterVol

4 Project Dala
4 Initizl Soil Site
Borings
Analytical Data
Lithclogy
IHonmng
ey
Models

g
aQ
m
g
3

Horizons

Herizon Data

) Pick Dats From Borings

4 Add Horizon Data | E|

Bonng T |Depth T

| wh Add Horizon ‘ E|
"Material Below Horizon RO
> ||Ground Sufzce il 0
[Top of Silt Silt
[Top aof Clay Clay 2 Y Pt
[Top of Gravel Gravel 3
[Top of Sand Sand 4
[Bottom of Model  Unknown ] : contains
4 i |

from Scattered Locations

No Data
no scattered location data. Click below to import or add scattered locati

< Add Horizon Point

The Hierarchy section lists the stratigraphic layers in order and all horizons
used to define stratigraphy. By selecting the horizons in the display below,
you can move the order of horizons or eliminate layers in the
hierarchy. Removing a horizon eliminates the layer below it.
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Modeling: EnterVol
4 Project Data
4 Initial Soil Site

Edit Group: | Geologic Layers i || == Add Horizon Group | |Y|
=
Group Editer

Borings Hierarchy Name: Geologic Layers

Analytical Data Top Material: | Fill -
Lithology Eill
MO : N\ TopoiSit  / Horizons
| Hierarchy Silt
i Ground Surface
Madels éj‘ Clay esssloneiCly — o Top of Silt
- Top of Clay
a Top of Gravel i 0—, 2
Q Gravel Top of Gravel
o Top of Sand
% EE . Top of Sand Vi

Bottom of Sand

In the example above, removing the horizon "Top of Clay" eliminates clay

from the hierarchy resulting in a Silt layer that continues to the Top of
Gravel.

The Models section is discussed in the Concepts and Modeling Process topic.
Concepts and Database Structure
Data is stored in the Project database using one of two data structures:

Data which is collected from borings is stored based on the way that data is
collected:

¢ Borings are defined based upon:
e The X-Y-Z coordinate of the top of the boring collar
e A sequence of boring interval definitions, each having Dip, Dip
Direction, and Length
e Data, whether it is analytical (e.g. assay, contamination, etc.),
lithologic, geophysical, or stratigraphy horizons is stored based upon
the Depth and Boring ID.
e Depth is defined as the distance down the boring, regardless of
boring orientation with respect to ground surface or the horizon.

Data which is not collected from borings must have X-Y-Z coordinates and a

measurement for each sample. Multiple analytes measured at the same
location are each treated as unique data samples.

In the topics which follow the methods for importing data for direct display
are shown. However, any data which is imported into the modeling database
can be displayed by selecting the "Export Project Data to Map" button.
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™[@IC) X

Slt& SDiJ Export Project Data to Map l i

Data To Edit| & Import|

Bonngs
Lnalytical Data

iesojdxg joeloig -
o m| o) m

Concepts and Database Structure
Data is stored in the Project database using one of two data structures:

Data which is collected from borings is stored based on the way that data is
collected:

e Borings are defined based upon:
e The X-Y-Z coordinate of the top of the boring collar
e A sequence of boring interval definitions, each having Dip, Dip
Direction, and Length
e Data, whether it is analytical (e.g. assay, contamination, etc.),
lithologic, geophysical, or stratigraphy horizons is stored based upon
the Depth and Boring ID.
e Depth is defined as the distance down the boring, regardless of
boring orientation with respect to ground surface or the horizon.

Data which is not collected from borings must have X-Y-Z coordinates and a
measurement for each sample. Multiple analytes measured at the same
location are each treated as unique data samples.

In the topics which follow the methods for importing data for direct display
are shown. However, any data which is imported into the modeling database
can be displayed by selecting the "Export Project Data to Map" button.

[[&|C] X]|

Slta Snii Export Project Data to Ma:ul i

Data To Edit| % Import|

Bonngs
Lnalytical Data

Jaiopdg joeloig
o) oo o) m
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Importing Data

Click on the add data buttons for each data type to enter new records into
any of the database categories. Below we will demonstrate importing
Borings data from a table. The following procedure is applicable to:

Borings

Analytical Data
Lithology Data
Stratigraphic Data

Medeling: EnterVol

@ = " No Data
eg c | x s This site contains no borings. Click below to manually input.
= E |+ Add Boring |
| Site: Painting Facilty 2 2 —
. >
| Data To Edit[ ¥ Import| [4Export % o
o
3 =
v 3 T
Analytical Data &
Lithology 2
Horizons /
Hierarchy
Models
Settings |
Units: Meters [anﬂ
| Site Settings |
| |
i

We can enter new borings data. If the boring is a single vertical interval, it
can be fully characterized by the ground X-Y-Z coordinates, the total depth
and the Boring Name.

Upon clicking the Import button, we have the option to read any C Tech
ASCII data file type or use any feature class or table in your current scene or
map. Below we will choose an Excel spreadsheet from our scene.
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@ Entervol Wizard
Import Data

Specify a data source to import

| Select Import Method:
() From File {C Tech Data Formats)
| @ From Current ArcGIS Document

Sheetl$

e g e

Next we must specify what type of information is in the table selected. We
will be choosing Borings from Points

@ EnterVol Wizard
Import Type

Specify what type of data is represented in the subject file.

Borings fr

Simple Vertical Borings
Nen-Vertical Borings from Dip and Direction
Analytical Scattered Point Data

Analytical Data Down Existing Borings

Analytical Data On Existing Borings By Coordinates
Scattered Surface Data

Lithology Intervals

Lithology Depth Intervals

'Import berings from a cellection of XYZ coordinates.

Caneel H < Back H Mext =
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9 EnterVfol Wizard

Y\

Import Borings from Points
Specify mapping of file data into existing database.

X Coordinates: | X_Coord

Y Coordinatas: | ¥_Coord

Z Coordinates: | Z_Coord

Boring Mame/Id: | Boring_ID

X_Coord Y _Coord Z Coord Total Hydrocarbons Boring ID Ground_Surface_Elevation

11086.52|12830.67 |-3.0 0.0 B-49 45 ‘
11086.52| 12830.67 |-6.0 0.0 B-49 45 L:
11086.52|12830.67 |-16.0 0.0 B-49 45

11086.52|12830.67 |-26.0 0.0 B-49 4.5

11199.04|12810.16|-4.0 100.0 B-51 4

111949.04|12810.16|-8.0 440 B-51 4

11199.04|12810.16 |-17.0 54.0 B-51 4

11199.04|12810.16 |-30.0 440 B-51 4

11209.35|12993.94|-1.0 0.0 B-57 2

11209.35|12993.94|-7.0 0.1 B-57 2

112n02511200204] 120 nn p.c7 2

Cancel |[ < Back |E Next » g

The Tolerance options allow you to automatically merge data that is already

in your database.

@ EnterV/ol Wizard

B\

Tolerance to Match Borings:

Import Mappings

Specify mapping of file data into existing database.

0.000010

Angular Boring Merge Tolerance:  0.0000100000

Merge Conflict Option:

Linear Units:

| Replace Existing With New

[Feet

Cancel | [ < Back |E

Next > g
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You have options when tolerance conditions are met. These include replacing
data, disclosing errors or averaging.

Merge Conflict Option: Replace Existing With MNew "’]

e Existing

Linear Units:

Average Existing With New
Raise Error

If units in this table or file are different, we will perform conversions
automatically.

.Mi)deling Entervol
l. @lc o @ [+MdBoﬂng]E] C Add to Map
= =— S _; Mame Ground X Ground| Mame B-49 ¥
ik Eamiing Fachiy () % B-49 11.086.52 12.83067 | “ | Ground X 11086.52 ?
Data To Edit (¥ Impori] [ IESK 11,199.04 12.810.16 CRIEY,  [ERE ‘i,
Borings 5 S 11,2035 1299394 Gowdz 3 g
Analytical Data 250 1121187 12.710.75 Cestion Dote [Wdimaig— T ]
Lithology B-48 1124875 1287081
Harizons VAEED 112513 12.929.27 Segments
Hierarchy 845 1125867 1281829 (3
Madels 259 11.286.77 13.0267 Ordaing Din e
Settings B-52 11,298 1280863 :
Umis‘g Feet Change B-58 11,301.97 1307986 |5 i 490 g 2
[ Site Seflings ] B-56 11,309.02 1294899
s B-38 11338 12.8308
B-47 11,340.49 12.83261
B33 113817 127475
E-60 11,393.47 129483
B-45 1140173 12.897.77
B-43 1141029 1272463
B34 114144 127811 ||
B-44 114163 12.813.45
B-42 11427 127808
B53 11,496.34 1275359 |.
« m | 5

Now that the data has been imported, clicking "Add to Map" will import the
data into your scene or map.
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@ adavae =i

Current Progress:

Step:1ofl
Data: Initial_Investigation_Painting_Facility|Borings

Symbology Options:
Color By Field:
| Color ID -

Coloring Method:

[Unique Values "l

w | Advanced

| ok || cancel |

. &) Untitled - ArcScene - ArcView . |
Eile Edit View Bookmarks Selection Geoprocessing Customize Windows Help
ODepds& %00 d EEREB D P2 i [@]~o aa &RE MO L Layer: [ Tnitiel Tnvestigation_Painsing 7] [ * Graphics~
Layer: | -1 % | | EnterVol~ § | G fxes - - | | = =(¢ @ S % L =
Table of Contents X

= Scene layers
= @ C\CTech\Data\EnterVol Sample Project\Help
= [ Initial_Investigation_Painting_Facility|Borin,

=] Initial_Investigation_Painting_Facility|Bc h
@< all other values> ‘
Color_ID |
0 I\
-1 ‘ ll I ‘
£ E3 C\CTech\Data\EnterVol\Initial Seil Subsite Ani [I ” | ‘
B Sheetl§ | | ! H
| [
4 [ | * ﬂ
1!
Scene Control: EnterVol B x |
Azimuth and Inclination: =y | ‘
L L

v)211.19

[ Set to Top View ] [ Zoom to Fit ] il

@ EnterVol Tools
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Importing Analyte Data from C Tech Files
Click on the Import button

Modeling: EnterVol

a =/~ . No Data
J HB C’ & x < This site contains no borings. Click below to manually input.
o ~ | =} Add Boring
Site: Painting Facility (3 32 |7|
Data To Edit| % Import| | 4 Export| E
ngs o9
3
Lnalyticzl Data
Lithology |
Horizons | /
Hierarchy
Models
Settings
Units: Meters |Char.ge|
| Site Settings

soupg Buuog (v

Click on the Import button to open a browser to import analytical or geologic

data. The five file types supported are:

.APDV: Analyte data measured at a point
AIDV: Analyte data measured over an interval
.GEO: Stratigraphy data collected from vertical borings

aghONE

.PGF: Lithology (boring log) data

Selecting From File will open a browser.
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@ Open @
Look in; | analyte + O 2 = G
e Marne - Date modified Type. 1%
e | tee_krig3d_time.tef files 4/20/20123:26 AM  File foll
RecentPlaces  ¢15 hemicals.apdy 8/14/2003 6:50 AM  APDV |
! |&| anstalt_pipe_data.apdw 9/1/200012:51 PM APDV I
|€| benzene_at_gas_station.apdv 6/27/2005 7:29 AM  APDV |
Desktop |€ | coastal_centaminate_plume.apdv 5/15/2001 11:50 AN APDV I -
— |& | Evergreen-nickel.apdv 12/30/2010 8:53 AM  APDV | i
=J'-:_EJ || four_metals_in_soil.apdv 6/22/200511:12 AM  APDV |I
Libraries || ground-water-tce.aidv 3/5/200912:33 PM AIDV F|
|| initial_seoil_investigation_full_site.apdv 6/15/20059:30 AM  APDV Ii
::h |€ initial_soil_investigation_subsite.apdv 1/30/2007 7:50 AM  APDV |
Computer |&| lake_surface_chemistry.apdy 372272006 7:14 AM - APDV 3
- |€ | entariomoe.apdy 3/22/2006 T:14 AM APDV |
‘A." . €| soil resistivity data.apdv - 9/1/200012:51 PM AP D‘:f i
Metwork I .
File name: initial_soil_investigation_subsite apdw -
Files of type: IE Tech Data Files (".apdv, ~aidv, ~.geo, ~.amf, "] I Cancel ]

Let's select initial_soil_investigation_subsite.apdv which is Total Hydrocarbon
(TOTHC) soil contamination data from a site in California.
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@ EnterVfol Wizard
‘ Import Data

Specify a data source to import

Select Import Method:
@ From File {C Tech Data Formats)

CA\CTech\Data\analyte\initial soil investigation_subsite.apdv

_) From Current ArcGIS Document

Cancel Next »

After selecting an analyte file, the following window will open. If your data
file represents data measured at different times, select Yes at which point
you would choose the analyte which is associated with the time states.

@ EnterVfol Wizard
‘ Data Type

Specify if selected file contains time doman data.

Dioes this file contain time data?
I Yes

@ Ne

Cancel H < Back |L Next » J
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If your data is not measured at different times, just press Next to continue.

The next window allows you to confirm your data units and whether the tops

of the borings specified in your .apdv or .aidv file should be used as a horizon
surface (such as the ground surface).

@ Enter'/ol Wizard

>

Import Mappings

Specify mapping of file data into existing database.

Tolerance to Match Borings: 0.114375

Angular Boring Merge Tolerance: 0.0000000100

Merge Conflict Option: IReplace Existing With New

Path Construction Method: o

[ Include Top of Borings as Hornizon

Top Surface: Ground Surface [¥] Create New

Analyte Mappings
Name: TOTHC Map To: TOTHC [¥] Create New
Units: mg/kg Map To: |mg/kg ~ |

Cancel |[ < Back “ Mext »

The Tolerances are the same as with importing borings

Path Construction Method:

V] i :
(¥ Include Top of Borings as Horizo Top Down

Top Surface: Ground Surface [« Battom Up

A _La_ &&

Path Construction Method allows you to force borings to be sorted and
defined Top Down or Bottom Up

When data collected in borings is imported, the samples and the borings data
is separately entered into the database. As shown below, the file we've
imported represents 23 borings and 99 TOTHC samples.
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Modeling: EnterVol

B

» | Data from Borings

X]

¢ 4 Add Measurement Interval || X | Default Add Anahye: (TOTHC ~ | |G AddtoMap |
- — | —
| Site: Initial Investigation Painting Facility 2| .g e e e e e e
Data To Edit[ & Impert |
= To Eci (i) || 2 Analyle Path Quantity Detection Limit Error Band Start Depth E
Boms. g TOTHC B4 00 00 00 75 750 -
i Bnzlytical Data TOTHC B-43 00 0.0 00 105 105 |
\ Lithology TOTHC B-49 00 00 00 205 205
| Horizans / TOTHC 549 00 00 0o 05 05
Hierarchy TOTHC 851 100 0.0 0o B 8
Models TOTHC B-51 44 0.0 0o 12 12
s TOTHC B51 51 - 00 oo N [E 21 : -
Units: Feet Change — — — — —— e — =
[ Ece | | Data from Scattered Locations
y
Mo Data

This site contains no scattered location data. Click below to import or add scattered location data.

|+ Add Measurement Point

If your data is inconsistent, upon importing, the wizard will detect the errors
and report something like the following:

@ EnterVol Wizard

Import Results

Results from import and merge, press finish to commit changes.

1 New Analytes Added

0 New Borings Added.

0 Borings Merged.

1 Surfaces Added.

0 Surfaces Merged.

99 Measurement Intervals Added.
0 Measurement Paints Added.

Boring B-49 has a different ground location than existing data.
Boring B-51 has a different ground location than existing data.
Boring B-57 has a different ground location than existing data.
Boring B-30 has a different ground location than existing data.
Boring B-48 has a different ground location than existing data.
Baring B-75 has a different ground location than existing data.
Baring B-46 has a different ground location than existing data.
Boring B-59 has a different ground location than existing data.
Boring B-52 has a different ground location than existing data.
Baring B-58 has a different ground location than existing data.
Boring B-536 has a different ground location than existing data.
Boring B-38 has a different ground location than existing data.
Baring B-47 has a different ground location than existing data.
Baring B-33 has a different ground location than existing data.
Boring B-60 has a different ground location than existing data.

[Distance from existing of 7.3]
[Distance from existing of 8]
[Distance from existing of 3]
[Distance from existing of 8]
[Distance from existing of 5]
[Distance from existing of 4]
[Distance from existing of 4]
[Distance from existing of 8]
[Distance from existing of 15]
[Distance from existing of 8.3]
[Distance from existing of 6]
[Distance from existing of 6]
[Distance from existing of 8.3]
[Distance from existing of 4.5]
[Distance from existing of 7.5]

Cancel | [ < Back
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Importing Stratigraphic Data from C Tech Files

Stratigraphy data is information about geologic surfaces (horizons) which
form the tops and bottoms of stratigraphic units which comprise a geologic
hierarchy.

C Tech has two ASCII file formats which define stratigraphic data: .GEO and
.GMF formats. Normally, you would import one or the other. This is
especially true if both file contain the same basic information. However, an
exception would be if you'd imported a .GEO file and then also had a high
resolution topographic surface. In this case, the GMF will be added to the
total set of stratigraphic data allowing you to create a more refined model.

Select the site and click on the Import Button

Madeling: EnterVol @
e e, — - s
‘@I@IG‘ . | x | DTIZUI-W o Hornzon Data
R ) Wl —— | ¢| ddHonzon | li| |G Add to 2 7
| = # | Pick Data From Borings
| Site: Initial Soil Site % .g. Name |M| |Y|
MN=fs T EAT 1 —_—
e e |m' |Ml gj 1 Xy Simfoes Drag and drop a column header here to group by that o
Borings ? i ) 4 — =
Anahtical Data 1
Lithology B-51 0o
. e / B-49 0.0 -
........ Hpemn:hy » | Data from Scattered Locations
Models
Settings Mo Data
Units: Feet Change|

no scattered location data. Click below to import or add scatt
| Site Settings | <= Add Horizon Paint |

Browse to find a .GEO or .GMF file which contains stratigraphic data.
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F TN
@ Cpen ‘ m
Look in: | EnterVial Sample Project + O % A
e Mame Date modTified
el € initial.soil investigation. subsite.geo 1/25/2012 8:51
Recent Places le| dipping_strata_I{ Type: GEO File 8/25/2011 1:00
|| dipping_strata_l{ Size: 1.27 KB 2/1/2006 9:10 £
. Date modified: 1/25/2012 8:51 AM
Desktop 1
J:Tl.J
Libraries
A
Computer
@
u 1 | 1] [ r
Metwork . )
File name: initial_soil_investigation_subsite geo - Cpen
Files of type: C Tech Data Files (".apdv, ~.aidv, *.geo, ~.gmf, vl [ Cancel ]

After selecting the .GEO file above, you are prompted whether the file
contains stratigraphic layers. This same type of file can also contain other
surface data such as time domain water table elevations, seismic horizons,

etc.
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r@ EnterViol Wizard N— I&J‘|

Layer Type
Importing this data as geological layers will reassign layer names in a manner more compatiable
with the EnterVol database.
Does this data represent stratagraphic layers?
Q) Yes
I MNe

Cancel | Next = |

For our example, select Yes. Another window will appear which will have the
Horizons and materials renamed to better fit the stratigraphic hierarchy
represented by the data.

@ EnterVol Wizard I Pra———

Import Mappings

Specify mapping of file data into existing database.

Tolerance to Match Borings: 0.201199 —
Angular Boring Merge Tolerance: 0.0000000100
Horizon Mappings
MName: Top Map To: | Ground Surfac = | ["] Create New 3
Name: Fill Map To: Top of Silt [#] Create New
Mame: 5ilt Map To: Top of Clay [#] Create New
Mame: Clay Map To: Top of Gravel [#] Create New B
Name: Gravel Map To: Top of Sand [#] Create New
Name: Sand Map To: EBottom of Madel [#] Create New
Material Mappings

Cancel | [ < Back

-

Finich |
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You can override or edit any of the horizon name mappings or material
mappings. C Tech's GEO and GMF file formats, traditionally name Horizons

based on the layer above them.

In other words, the default horizon names

assume the horizons represent the Bottom of that layer.

In EnterVol, the process of creating stratigraphy begins with the material
found at the ground surface, and your 3D grid is cut by horizons which define
the Tops of each new stratigraphic layer. For this reason, the revised horizon
names above make it much easier to understand the process and the

consequences of horizon reordering or deletion.

After importing the .GEO file, the site tab will update to show 6 Horizons now

exist and they will be listed in the Horizons window.

Meodeling: EnterVol

=)

Harizons

2lelc

| Site: Initial Soil Site

‘£| «dd Horizon | E| [G Add to

paltlg A

| ‘ Name |

Data To Edt iy Site Details

Borings Projection: Unknown

Analytical Da Coordinate Units: Feet

fiusiong Borings: 24

Horzons

bisanchy Horizons: 7

Models Horizen Pick Locations: 167
= Horizon Scattered Data Locations: 0 ™
Setings g |
Units: Feet Lithology Data Intervals: 0
| Site Se Measurement Scattered Data Locations:

Measurement Boring Data Intervals: 99

# | Pick Data From Borings

|4 Add Horizon Data ||?|

Dirag and drop & column header here to group by that oo

Path Depth
B-51 0o
B-45 0.0 -

» | Data from Scattered Locations

No Data

no scattered location data. Click below to import or add scati

|. = Add Horizon Point

And the Hierarchy section will show:
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Modeling: EnterVol @
l .@ | @ |G | x Edit Group: ‘ Gealogic Layers - H = Add Horizon Group | ‘ X ‘ |c}-‘«dd to Map |
E—— . €| Group Editor
e s e R
Site: Initial Soil Site % .g Hierarchy Name: Geologic Layers
Data To Edit| + Import| ml Top Material: [Fill ~|
8
Borings g Fill

Analytical Data -
: Top of Silt Hori
Lithology <jle \ £ orizons

Ground Surface

Horizons ™ r
7S 2 / Clay gk Ground Surfacel
. : Top of Gravel Top ot

Models i N TopofGravel / i

Settings ek Top of Gravel
™ op of San /£
Units: Feet Change| Sand Top of Sand
| Site Settings | Bottom of Model
A )

In this example, removing the horizon "Top of Clay" eliminates clay from the
hierarchy resulting in a Silt layer that continues to the Top of Gravel.

Importing Lithology Data from C Tech Files

Lithology data defines the materials observed along borings. EnterVol uses C
Tech's PGF file format for this type of data.

Medeling: EnterVol
% | |7 e | Mo Data
‘g &'9 |C| . | x | This site contains no lithography data. Click below to import or add data.
e — 1 e ]
=1 [ 4 Add Lithology
| Site: Initial Soil Site % 8
Data To Edit| 4 Import| | 4 Export| %.]

Borings | Import data into the Site

Anahytical Data
Lithology
Horizons /
Hierarchy

Models

Settings

Units: Feet Change|

| Site Seftings |

2 o

Open the file initial_soil_investigation_subsite.pgf
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[ @ Cpen

Look in:

k
ok b

Recent Places

Desktop

B | |
Libraries

A
Computer
A

Metwaork

‘ EE |"|
| pregeclogy + O % A
Marne Size Itern type
|& | hkgs_tung_chung_pgf.gmf 26 KB GMF File
|| hkgs_tung_chung.pgf 147 KB PGFFile
|& | dipping_strata_lens_pgf.gmf 1KB GMFFile
| dipping_strata_lens_pgf_created.geo 3KB GEOCFile
|| dipping_strata_lens_pgf_created.gmf 9KBE GMFFile
|| dipping_strata_lens.pgf 4 KB PGF File
|€ | 5_material_complex_geclogy.pgf 6 KB PGFFile
‘ & | initial_soil_investigation_subsite.pgf S KB PGFFile
| Mew Folder File folder
1 | i [ r
File name: initial_soil_investigation_subsite paf - Cpen
Files of type: C Tech Data Files ".apdv, *.aidv, *.geo, *.amf, v] I Cancel ]

The next window will allow you to remap material names.

@ EnterVol Wizard

= Bea_—— I

Import Mappings

Specify mapping of file data into existing database.

Tolerance to Match Borings: 0.114354

Angular Boring Merge Tolerance: 0.0000000100

[ Include Top of Borings as Horizon
Material Mappings

Name: Silt Map To: |Silt » |[] Create New
MName: Fill Map To: |Fill w |[C] Create New
Name: Clay Map To: |Clay o | ["] Create New
Name: Sand Map To: [] Create New
Name: Gravel Map To: | Gravel » |[C] Craate New

Cancel

Finish |
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Note that there are now 120 Lithology Data Intervals. For this simple PGF
file, there were 24 borings, each having 5 materials observed. 5*24 = 120

Medeling: EnterVol @
ig|®|c| _ x| [+Addumoaogy| X | [C Addto Map |
= —— |
- = Drag and drop a column header here to group by that column
Sitec Initial Soil Site g =
8] | P Material Start Depth End Depth
Data To EditEEim@m 5
o Site Details il L i i
nng.s Projection: Unknown 7 0 2 =
Anahytical Dz Silt 9 24 3
Lithol oy Coordinate Units: Fest Sie a3 %5 B
Harizons Borings: 24 Sile 95 25
Hierarchy Horizons: 7 Fill 00 95
Models Harizon Pick Locations: 167 elay = =
= : i Clay 255 30.5
t.tln.gs Haorizon Scattered Data Locations: 0 e 24 29
SEREIRE Lithology Data Intervals: 120 Clay 22 288
[ Sile 56 M rement Scattered Data Locations: Fill 0.0 9
= Silt 9 22
: =g
Measurement Boring Data Intervals: 29 Gravel ma 443
B-49 Gravel 305 465
B-51 Gravel 29 43
B-46 Gravel 29 42
B-34 Gravel 30 44
B-34 Fill 0.0 8
B-34 Silt 8 225
B-34 Clay 225 30 x
Project Settings
Once you've imported your data, you should confirm or adjust your Project
settings.
Modeling: EnterVol [E]
,E = /= v No Data
~ o A This site contains no borings. Click below to manually input B
Creator: Reed D Copsey
Company- C Tech Development Corporation||
Notes:

Projected Created On: | 7/12/2012 2-19-25 PM

I > Sites

L:__'___H__‘. Spatial subdivisions of the project
I

I

’ > Matenizls
ﬁ Define geologic maienals present within the preject area
» Analytes
)@ Chemical compounds or elements to be tracked and modeled

¥ Imported Fields
Q: 4' Generzted data and geometry
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The two important settings are the Materials settings and the Analytes
settings.

Expanding Materials gives access to edit the names and colors associated
with each geologic material

Projected Created On: | 12/13/2011 1:19:51 PM

HH * Sites
H_:_L Spatial subdivisions of the project

% Matenals

Name Color

> || Ocean |

\Jmmxam!nw IE3

Sand
Bedrock W
Unknown M

+ Add Material | E‘

= % fAnzhdzo

Expanding Analytes: Allows us to confirm or edit the following important
information:

N4
v Analytes
Units| Log Process T | Minimum Computational Value | Default Detechon Lmit T | Detection Limit Mulsplier| Mimmum Reporting Value| Maxamum Reporting Value
> ‘\;’OC mg/l 0.00010000 ’Z|v | 0.00100000 H | 0.10000000 H | 0.00100000 H | 999,999,995,304.00000000
o Add Ana\yle‘ X

o Analyte Name (VOC shown above)
e Analyte Units (mg/l shown above)

There are six other parameters which affect how your data is used for
estimation and reporting.

e Log Process: When this is on, we take Logl0 of the Analyte
data. Before we can do this, we must be sure that the data has no
ZERO or Negative values.

¢ Minimum Computational Value is a master clipping that is performed
just before Log Processing or estimation (if Log is off). Any values less
than this value are set to this value. If you are not log processing and
your data has meaningful negative numbers be sure to properly set this
parameter.
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Default Detection Limit is the value applied to any Analyte samples
which have the value of zero (0.0)

Detection Limit Multiplier is applied to all samples in the database
which are flagged as non-detects. For example, when importing C
Tech's .apdv (Soil Chemistry) data files, any values which are ZERO or
have a value preceded by "<" (e.g. <0.2 ug/l) will be multiplied by this
value before estimation.

Minimum Reporting Value is a master clipping that is performed after
estimation (e.g. kriging). Often this value is set to match the Default
Detection Limit so that the resulting analyte grid does not have any
values which are reported to be below the ability to detect.

Maximum Reporting Value is a master clipping that is performed
after estimation (e.g. kriging). It is seldom used, which is why the
default value is a very large number.

Exporting Data

Modeling:

EnterVol

$[C]

No Data
This site contains no berings. Click below to manually input.

£l

Data To

Settings

| Site: Painting Facility (2

Units: Meters

- [ 4 Add Boring |
Edit| ¥ Import| | 4 Export|
Borings

Lnalyticzl Data

12u0(@x3 eltld A

jo1pg Buuog (v

Lithology
Horizons
Hierarchy

Madels

|Change |

Site Settings |

The Export button allows you to export data which has been imported into the EnterVol
Modeling system in EVS (Earth Volumetric Studio) standard ASCII formats.

The Export button will export all of your project data at one time. This will include:

Borings (vertical or non-vertical) in APDV format
Analytical Data
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e If Point data on borings is present, an APDV with borings will be written
e If Scattered Point data without borings is present, an APDV without borings
will be written
o If Interval data is present, an APDV with borings will be written. During
Export, you will be prompted for a Maximum Gap parameter which will
convert intervals into points.
e Lithology Data will be exported in PGF format
e Horizons data is not exported.
e Hierarchy data is not exported.

Concepts and Modeling Process
The EnterVol Modeling Process is shown in the flowchart below.

e Processes shown in blue require either EnterVol GeoStats or EnterVol
Geology.

e Those in green require EnterVol GeoStats.

e Those in brown require EnterVol Geology.

The selection of the variable or analytic surfaces that provide the vertical
bounding of the 3D grid is a process which has different functionality in
EnterVol GeoStats and EnterVol Geology.

¢ In EnterVol GeoStats, the 3D grid can be bounded by:

e Two specified elevations

e An arbitrary (3D) surface and an elevation or thickness
¢ In EnterVol Geology, the 3D grid can be bounded by:

e Two specified elevations

e An arbitrary 3D surface and an elevation or thickness

e Two arbitrary 3D surfaces
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Gather, Enter
or
Import Data EnterVol GeoStats or

EnterVol Geology

Create 20 Grid EnterWol GeoStats

EnterVel Geology

Select Vertcal Grid
Boundaries and Build 30Grid

Utilize More
Data?

—— Addto Map

Add Datato Grid

Lithology
Data?

Analyte
Data?

Estimate Lithology
Datato 3D Grid

Estimate Anzlyte

Build Stratified Grid Datato 2D Grid

Concepts and Modeling Process
The EnterVol Modeling Process is shown in the flowchart below.
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e Processes shown in blue require either EnterVol GeoStats or EnterVol
Geology.

e Those in green require EnterVol GeoStats.
Those in brown require EnterVol Geology.

The selection of the variable or analytic surfaces that provide the vertical
bounding of the 3D grid is a process which has different functionality in
EnterVol GeoStats and EnterVol Geology.

¢ In EnterVol GeoStats, the 3D grid can be bounded by:

e Two specified elevations

e An arbitrary (3D) surface and an elevation or thickness
¢ In EnterVol Geology, the 3D grid can be bounded by:

e Two specified elevations

e An arbitrary 3D surface and an elevation or thickness

e Two arbitrary 3D surfaces
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Gather, Enter
or
Import Data Entery’
EnterVol Geology

ALy > ey
Create 20 Grid EnterWol GeoStats

EnterVel G

Select Vertcal Grid
Boundaries and Build 30Grid

Utilize More
Crata?

Addto Map

Add Datato Grid

Stratigraphy Anzlyte
Data?

Estimate Lithology Estimate Anzlyte

Build Stratified Grid Data Grid Datato 3D Grid
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2D Grid Generation

2D Grid Generation is a required step in building a 3D volumetric grid. The
2D grid is the triangles (cells) and the X-Y locations (nodes) that define the
corners of the cells in the X-Y Plane

Click on the Add Model button

Modeling: EnterVal @
[®elc] [« [x ok ’
< This site contains no models. F
= - Click below to import or add a model. &
Site: Initial Soil Site Y .g o
™ EL‘ [ e ] @ Add New Modek S =)
: ! '
Borings g PR ShEag e - e
Analytical Data -
Lithology Model Type: [ Gri -
Horizons /
Hierarchy
Models | OK I [ Cancel ]
Settings
Units: Fest Change
[ Site Settings ]
s -
= F—s

When you choose OK after providing a Model Name, the 2D Grid modeling
options window opens

Modeling: EnterVol o x
“:m X | E 4 Add Model 1| x | >)| Type: [Even Sized Cells Clipped by a Polygan -
= = F )
g ~ Drag and drop a column header here to group by that col % Resolution X: |51
Site: Painting Facility .3 3 a = L R | i
ame ype esolution Y:
Data To Edit[ + Import] %
& 2D Gnd XY Gnd Offset [1000%
Borings g
Lnalytical Data s Hull Type: [Cmve)( -
Lithology Include Sample Points: il
H.oriznns \ Export Boundary Polygon to Feature Class ‘
Hiemrchy Restrict o Data Within Envelope:
et Minimum Data Extent X: -10,000,000.000.00
Settings
= Maximum Data Extent X: 10.000.000.000.00
Units: Fest Change |
[ Site Settings | Mirimum Data Extent Y- -10.000,000.000.00
h Maximum Data Extent Y: 10,000.000,000.00
[ Set Extents from Document Layer }
[ Shaw Preview ]

There are three different types of 2D grids.

1. Rectilinear
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2. Even Sized Cells Clipped by a Polygon
3. Convex Hull with Smoothed Cells

The extents of your grid are determined automatically by the extent of all
boring (tops), analytical points and surface data, however you can restrict
the Minimum and Maximum X-Y Data extents to limit the data used to
determine the grid. This grid restriction does not limit the data used to
compute surfaces, horizons, 3D grids or Analyte Estimation. You must have
data in your scene to set your extents. This can be one or many of your
Scene Layers and you can then crop that extent with interactive sliders.

Press the Set Extents from Document Layer button. In the example below,
there are two Scene Layer in the project. They are both selected by default.

r
@ Update Extents

S5

Layer Mame

[¥| Painting_Facility]Borings

¥  Painting_Facility|Points-TOTHC

Extend Envelope in X:

I

I

*

|000% | | 100.00%

Extend Envelope in Y

I

1

| 0,00 % | [10000%

ok JI

Cancel

If we click on Show Preview we can see the resulting grid created with the
Even Sized Cells Clipped to a Polygon option and the default "convex hull":
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L

The convex hull of your data is a shape equivalent to a rubber band stretched
around all of your surface points. All three grid types can be offset
(extended) a percentage of the X-Y diagonal extent. The default value of
10% was used in the example above.

NOTE: The 2D grid preview is a Graphic added to the Scene's default
Graphics Layer. If you save your project with the preview showing, it will be
there when you next load the project. To remove it, select it as a graphic
and delete.

Let's see our grid if we select the other convex hull option and reduce the
offset to 5%. Make the changes below and click on Update Preview.
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O =

.T‘_n']:IE.‘Z [E'.nen Sized Cells Clipped by a Polygon - J ..
Resolution X: | 51 |
Resolution " E“N
Offset: 5.00 % |
Hull Type: [Cmvex v]
Include Sample Points:

| Export Boundary Polygon to Feature Class ]
Restnct o Data Within Envelope:

Minimum Data Extent X; | 11.081.30 |

Maximum Data Extent X: [11,591.34 |

Minimum Data Extent ¥ [ 12,706.95 |

Maximum Data Extent Y: [ 13.094.40 |

[ Set Extents from Document Layer ]
[ Update Preview | [ Remowve Preview

NOTE: When the Include Sample Points option is toggled on, the grid will
include the X-Y coordinates of each point or sample. This helps to ensure

that the estimations accurate include these values.
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1)7)/]

There is another interesting option which is similar to convex hull, but
attempts to exclude regions of low data density. It is the Concave
Hull. Using the default Alpha value of 100% yields
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O x
Type: | Even Sized Cells Clipped by a Polygon - |
Resolution X: |51 |
Resolution Y- |51 |
Offset: [5.00 % |
Hull Type: [Cu'hcaue - ]
Alpha (Percentage): 100.00 %
Include Sample Points: I},
| [ Export Boundary Polygon to Feature Class |
Restnct to Data Within Envelope:
Minimum Data Extent X: [11,081.30 |
Maximum Data Extent X; [11.591.34 |
Minimum Data Extent Y: [ 12.706.95 |
Maximum Data Extent Y: [13.094 40 |
[ Set Extents from Document Layer |
: Update Preview 1 | Remove Preview
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Lowering Alpha to 80% (which is the lowest allowed value) gives:
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For the convex and concave hull options, you can Export Boundary Polygon
to Feature Class. This allow you to export the current grid shape and then
add more data to your project. You can then use this polygon to restrict
your grid in ways that are not possible if the new data has larger extents.

For the Concave hull with 100% alpha and 10% offset, the polygon would
be:
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Look in: [E uh-hila

S

Elold

|3 bathy.gmf

| salinity-rdc.apdv
|3 salinity.apdv

| |3 UH-Hilo_salinity.evp

|3 UH-Hilo_salinity2.evp

a i |

|3 UH-Hilo_salinity2_Salinity._|
W] UH-Hile_salinity2_Salinity_|
W] UH-Hilo_salinity2_Salinity_|
¥ uh2.evp
BathyPointData.xlsx
Concave Hull.shp

3 UH-Hilo_salinity2_Salinity_Maodel-Salinity-Cut.evm points.xls
] UH-Hile_salinity2_Salinity_Muodel-Salinity-Plurne.evm points-rdc.xls
3 UH-Hilo_salinity2_Salinity_Model-5alinity-Plume.evm

Mame: Concave-hull-100.shp

Save as type: [Feaiure dasses

G R e

File Edit View Bookmarks Selection Geoprocessing Customize Windows Help

OBE& Laax 0 ¢ D EERR0RgR~¢ae QQANQE- T/ @ M LEiwmor| ks %20 |Ihd g
BEE L E LRS- @ﬁi %:@Pamt\'ng_Famhty\megs ~lE B

T =17 [ cEntervolr § | @ Labelstor Painting FaciitiBorings
i

7 x

BT scene layers|
£ & Painting_Facility|Berings
Color ID

0
-
Painting_Facility|Peints- TOTHC
=] Concave Hull

Scene Controk: EnterVol 2 x
Azimuth and Inclination:
; ®
LQ)QDQ’ ) ©
W o ©® ® =
®
(v 190,44
[ Setto Top View ] (i Zoom 1o Fit )
Deer ] -
|2 Scaler 550 Sl
| @ EnterVol Tools
: 0 features selected

il
o
g4
g
o
a
=
7]
@
E
=

To use this polygon, choose the User Specified boundary polygon options:
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O =
— |
> )| Type: | Even Sized Cells Clipped by a Polygon - | ‘
L=
f_gﬂ'._ Resolution X: | 51 | |
d& [
Resolution - |5'| | I
Oiffsat: | 10.00 % | ‘
Keep Original Boundary: |
Include Sample Points:
Fegion of Interest:
Extent X (non |
Extent Y- [0.00 |
Extent Size X: [non |
Extent Size Y- (000 |
[ Choose Boundary Polygon ]
LIpdate Preview ] [ Remove Preview ]

Another option is the Convex Hull with Smoothed Cells. This is very similar

to the Convex Hull standard in EVS and MVS.
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[s

O x

ik
Type: | Convex Hull with Smoothed Cells

Resolution X | A

Resolution Y- |51

Offset: | 10.00 %

Restrict to Data Wwithin Envelope:

Minimum Data Extent X: | 11,081.30
Maximum Data Extent X: [11,591.34
I Minimum Data Extent " | 12,706.95
Maximum Data Extent Y: [ 13,094 40
I [ Set Extents from Document Layer
| Update Preview | [ Remove Preview

1 P e

il
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For completeness, let's look at the Rectilinear gridding option.

It has an

additional parameter which is the grid rotation (from the X axis). Looking at
the convex hull grid above, we can see how a grid rotated about 20 degrees
(counterclockwise) might better fit our data.

ls

O =

Type: [ Rectilinear
Resolution | 51
Resolution " | ]

Offset: [5.00 %

Rotation (Degress): | 20

Restrict to Data \Within Envelope:

Minimum Data Extent X: [11.081.30 |
Maximum Data Extent X; [11.591.34 |
Minimum Data Extent Y | 12,706.95 |
Maximum Data Extent Y: [13.094.40 |
[ Set Bxtents from Document Layer |

| Update Preview

Remove Preview
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Notice that in the 2D rectilinear grid above, the cells are longer in the X

direction than Y because the grid had the same resolutions but different X-Y

extents.

Changing the Resolution X to 65 will give us a more symmetrical grid.

219|Page



EnterVol Ver. 1.84 Help System www.ctech.com
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name) to reflect the setting chosen. Before moving on, let's go back to Even

Sized Cells Clipped to a Polygon (Convex Hull) with a 5% (.05) offset.

Each time we change the settings our 2D grid is updated (regardless of its
3D Surface Generation

3D Surfaces are created by specifying a previously created 2D Grid and

choosing Surface data from one of your Stratigraphy surfaces.
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(@ Add New Model: ===
Model Name: Topographic Surfacd
Model Type: [Surface "’l
[ ok || cancel |
Modeling: EnterVol — — —— ——
I & c - Add Mogel |E|

("Shte: Painting Fadiity (2

Data To Edit|
Bonings
Analytical Data
Lithology
Horizons
Hierarchy

Seltings

Units: Feet

Changel

[ Site Seltings

J

so0[dxg el A

Drag and drop a column header here to group by that col
MName Type
2D Gnd XY Grd
Topographic Surfac Surfzce

sjapop ()|

O x
XY Grid: 2D Grid B
Surface Data: [Ground Surface -
Estimation Options |
Interpolation Method [ Natural Neighbor -|
Use Gradients:
Extrapalation Offset: | 50.00 % |
| Update and Display Model ]

~ | Model Generation Options

( Export Surface to ESRI TIN

There are three Interpolation Methods. Natural Neighbor is shown above.

Inverse Distance Weighted has different creation options:
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Modeling: EnterVol O x
IE'@ c x| 4 Add Madel | x| » )| XY Gnd: [QDGnd -
- 4 — & Surface Data
~ | = Drag and drop a column header here to group by thatcol | & |G“3'1"jd Surface b ‘
| Sitec Painting Facility . 2 3. “ | Estimation Options
AR 2 MName Type
Data To Edit| % Import| m Interpalation Methad x|
. F:] 2D Grid XY Grid
Homnas 2|l |ToposrmphicSuted  ‘Surface Search Options
Analytical Data b Use Full Dats Sampling: (i)
Lithology Full Data Sample Limit: 1000 |
ot Octant Search: |}
Hierarchy .
- Points: [20 ]
Models
E p 10,000,000,000.00 =
Setings Reach: | ,‘
Units: Feet Change | DW Options
( Site Seftings ] D\ Method [Shepards -
1D\ Power: [100 2
| Update and Display Model |
~ | Model Generation Options
[ Export Surface to ESRI TIN |
As does Kriging:
Modeling: EnterVel O x
IE'@ c x| 4 Add Model | x| » )| XY Gnd: [ZDGnd -
- 4 — Surface Data
—~ | = Drag and drop a column header here to group by that col | & - |Gruund Surace T ‘
| Site: Painting Faciity |2 8, | Estimation Options
| ST 2 MName Type
Data To Edit| % Import| = Interpolation Method
. -] 2D Grid XY Grid
o 2| |TopogmphicSurad  Sufece Search Options
Analytical Data Y Use Full Data Sampling: [}
Lithalogy Full Data Sample Limit  [1000 ]
it Octant Search: 1}
Hierarchy .
- Points: (N ]
Reach: 10,000,000,000.00 =
Settings i | "
Units: Feet Changel Kriging Options
[ Site Settings ] Variogram Type: | Spherical -
Nugget: |'3 o0 :‘
Automatically Compute
|' Update and Display Model |

~ | Model Generation Options

[

Export Surface to ESRI TIN

Once you select the surface to be created (from those in Horizons) and the

method (let's use Natural Neighbor), you have two options.

¢ Update and Display Model: This option should be used to add the

surface layer to your Table of Contents
e Export Surface to ESRI TIN: This option has some extra steps (since

you must specify the folder name for the TIN files), and it also adds the
surface layer to your Table of Contents. The big difference is that as a
TIN, you can use the surface as elevation data for imagery (aerial

photos).
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Visualization: EnterVol ax

Current Progress:

Step: 10f 1
Data: Initizl_Soil_Site|Model-T

Symbology Options:
Color By Field:
| Elevations
Coloring Method:
| Fixeed Number of Breaks
Number of levels:

| w | Advanced

[ CK || Cancel |

e EnterVol for ArcGls
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3D Grid Generation

3D Grid Generation is one of the processes which has enhanced capabilities
when EnterVol Geology is licensed.
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Main Options

X Grid: | I0.Grid = |
Method: | Surface Top + Surface Botiom 3
Interpolation Method: |Nah.lal Heighbar g5 |
Use Gradients:

Top Of Model

Sl Ground Surface 5|

Bottom COf Model

e | Bottom of Model -

Model Resolution

Mumber of Cells: | 2 H

Pinch Out Handling

Remove Pinch Outs: |I'.In- - |
Minimum Model Thickness: 0.010000 H
Surface Priority | Top Down - |

Data to Include

Elevation:
Depth:
Model Thickness:

Update and Display Model |

w Model Generation Options

Force Regeneration: 0

Regenerate Dependencies:

The 3D Grid Generation options are:

e XY Grid: Here you choose from the XY grids that you have
created. Your modeling project can have more than one.

¢ Method:

e Flat Top + Flat Bottom at specified elevations

Surface Top + Flat Bottom
Flat Top + Surface Bottom
Constant Thickness

Surface Top + Surface Bottom (requires EnterVol Geology)
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Estimation Options

Interpolation Method: Matural Neighbor

DO

-~ x g - 7
Use Gradients: Inverse Distance Weig

Ordinary Kriging

Extrapolation Offset:

Nata to Inchide

¢ Interpolation Method: Each method has different options. See the 3D
Surface Generation topic for examples.

¢ Natural Neighbor is the default and recommended method

¢ Inverse Distance Weighted

e Ordinary Kriging

e Use Gradients: Determines if surface gradients will affect the surface
shape. Often makes more realistic surfaces, but occasionally
extrapolates in bizarre ways if your data is clustered.

o Top Of Model: Here you select the surface which will define the top of
your 3D Grid

e Bottom Of Model: Here you select the surface which will define the
bottom of your 3D Grid

¢ Model Resolution: The number of cells in the vertical direction. If you
plan to stratify your model or add analyte data you need a reasonable
number of cells (depends on the number of layers and/or amount of
data in the z direction).

¢ Pinch Out Handling

e Remove Pinch Outs: If layers drop below a threshold thickness
they will be removed or will remain as a thin sheet. If your grid
will be exported to initialize ground water models you may not
want to remove these sections.

e Minimum Model Thickness: The threshold below which layers will
be removed. This will also be the minimum thickness for layers
that would otherwise pinch if the above option is set to NO.

e Surface Priority: If horizons intersect one another, this option
determine the hierarchy (precedence) of horizons.

e Data to Include:

e Elevation (z coordinate)

e Depth (distance below the ground surface)

e Model Thickness

¢ Update and Display Button (creates the model and adds it to your table
of contents

¢ Model Generation Options

o Force Regeneration: Recomputes all dependent models. In this
case the XY grid specified.

Click on the to create a new model element. Provided that at least one
2D grid has already been created, the option of creating a 3D Grid will be
available. Choose a Model Name and hit OK.
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(@ ~dd New Mode: el
Model Name: 2D Flat
Maodel Type: [3[; Grid v|
| Ok ] | Cancel |

L A

As discussed above, there are 5 basic options for creating the 3D Grid. The
simplest is to define an elevation for the top and bottom of the model and
the number of cells to span the resulting thickness.

Main Optons

XY Grid: | 2D Grid CVX ™ |

Method: Surface Top + Suriace Botiom |
Flzt Top + Flat Bottom

Tap Of Model Surfzce Top + Flat Bottom

Surface: Fizt Top + Surface Bottom
Caonstant Thickness

Bottom Of Model Surface Top + Surface Bottom

Surface: =

Mndal Reaalfinn

3D Grid Generation

3D Grid Generation is one of the processes which has enhanced capabilities
when EnterVol Geology is licensed.
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Main Options

X Grid: | I0.Grid = |
Method: | Surface Top + Surface Botiom 3
Interpolation Method: |Nah.lal Heighbar g5 |
Use Gradients:

Top Of Model

Sl Ground Surface 5|

Bottom COf Model

e | Bottom of Model -

Model Resolution

Mumber of Cells: | 2 H

Pinch Out Handling

Remove Pinch Outs: |I'.In- - |
Minimum Model Thickness: 0.010000 H
Surface Priority | Top Down - |

Data to Include

Elevation:
Depth:
Model Thickness:

Update and Display Model |

w Model Generation Options

Force Regeneration: 0

Regenerate Dependencies:

The 3D Grid Generation options are:

e XY Grid: Here you choose from the XY grids that you have
created. Your modeling project can have more than one.

¢ Method:

e Flat Top + Flat Bottom at specified elevations

Surface Top + Flat Bottom
Flat Top + Surface Bottom
Constant Thickness

Surface Top + Surface Bottom (requires EnterVol Geology)
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Estimation Options

Interpolation Method: Matural Neighbor

DO

-~ x g - 7
Use Gradients: Inverse Distance Weig

Ordinary Kriging

Extrapolation Offset:

Nata to Inchide

¢ Interpolation Method: Each method has different options. See the 3D
Surface Generation topic for examples.

¢ Natural Neighbor is the default and recommended method

¢ Inverse Distance Weighted

e Ordinary Kriging

e Use Gradients: Determines if surface gradients will affect the surface
shape. Often makes more realistic surfaces, but occasionally
extrapolates in bizarre ways if your data is clustered.

o Top Of Model: Here you select the surface which will define the top of
your 3D Grid

e Bottom Of Model: Here you select the surface which will define the
bottom of your 3D Grid

¢ Model Resolution: The number of cells in the vertical direction. If you
plan to stratify your model or add analyte data you need a reasonable
number of cells (depends on the number of layers and/or amount of
data in the z direction).

¢ Pinch Out Handling

e Remove Pinch Outs: If layers drop below a threshold thickness
they will be removed or will remain as a thin sheet. If your grid
will be exported to initialize ground water models you may not
want to remove these sections.

e Minimum Model Thickness: The threshold below which layers will
be removed. This will also be the minimum thickness for layers
that would otherwise pinch if the above option is set to NO.

e Surface Priority: If horizons intersect one another, this option
determine the hierarchy (precedence) of horizons.

e Data to Include:

e Elevation (z coordinate)

e Depth (distance below the ground surface)

e Model Thickness

¢ Update and Display Button (creates the model and adds it to your table
of contents

¢ Model Generation Options

o Force Regeneration: Recomputes all dependent models. In this
case the XY grid specified.

Click on the to create a new model element. Provided that at least one
2D grid has already been created, the option of creating a 3D Grid will be
available. Choose a Model Name and hit OK.
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r@ Add New Model: &J
Madel Mame; 30 Flat
Model Type: [3[] Grid '|
[ 0K J | Cancel |

As discussed above, there are 5 basic options for creating the 3D Grid. The
simplest is to define an elevation for the top and bottom of the model and
the number of cells to span the resulting thickness.

Main Optons

XY Grid: | 2D Grid CVX '|

Method: |5uﬂaoeTup+SuﬂaaeBammn T|
Flzt Top + Flat Bottom E

Top Of Model Surface Top + Flat Bottom

Surface: Flat Top + Surface Bottom |
Constant Thickness [

Bottom Cf Model Surface Top + Surfzce Bottom |

Surface: = |

Mndal Reaalfinn

Flat Top + Flat Bottom

As discussed in the previous topic, there are 5 basic options for creating the
3D Grid. The simplest 3D Grid is defined by an elevation for the top and
bottom of the model and the number of cells to span the resulting thickness.

In the example below we create a 3D grid using the 2D grid previously
created spanning elevations from -40 to +12. We'll change the default
model resolution to be 52 so that each of cells will represent 1.0 units in
Z. It is not required to make the cells a particular size.

230|Page



EnterVol Ver. 1.84 Help System www.ctech.com

Meodeling: EnterVol @
4 Project Data B Models
4 Initial Soil Site — e » )|~ Main Options
-] X x| XYGrd: 2D Grid CVX -
Borings — 2
Name T | Type T 3
Analytical Data ¥ | Method: Flat Top + Flat Bottem =
2D Grid CVX XY Grid
Lithology —
) > |30 Flat 3D Grid Top Of Mogel
Stratigraphy Elevation: 12 000000
Models

Bottom Of Medel

Elevation: -40.000000 =

Model Reselution

Mumber of Cells: 52 E

Pinch Out Handling
Remove Pinch Outs: [0

seoidxg psioig | ¢ |
|

Minimum Layer Size: 0.010000 E

Data to Include

Elevation: )

Depth: 7]

Thickness: i}
Generate |

When we click on Generate, the grid will be created and the following window
will appear in the Visualization: EnterVol panel.

Since our Z elevations will span 52, let's choose 13 levels for the Symbology
so that each break will be 2 meters.
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Data: Imibial_Soil_Site|Model--
Symbology Options:

Color By Field:
| Elevation
Coloning Mathod:

| Fixed Number of Breaks
Number of levels:

[ OK || Cancel |

When we select our settings and click OK, the 3D Grid will be added to the
project.

Table of Contents ax
tables

38

<7 Scene layers

= Initial_Soil_Site|Model-3D_Flat

Elevation

I -40--36
I -36--32
N -32--28
o -28--24
i -24--20
N -20--16
I -16--12
M -12-8

ax

v)228.18
SettoTopView | [ Zoom o Fit IE
Distance: ] : eea00 ]
Z Scale: poo =
Backaround Color. o-
) Advanced =

@ EnterVol Tools
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Surface Top + Flat Bottom
A much more useful 3D Grid can be defined by a surface determined by

ground survey data and an elevation for the bottom of the model.

Click on the to create a new model element with surface topography as
our upper bounding surface and a flat bottom at a constant elevation.

[ @ Add New Modet: ==
Maodel Name: Topo Top Flat Bottom]
Maodel Type: 13D Grid M
I QK | | Cancel |

Adjust your settings to match those below. We've chosen the "Top" surface

as the Top of Model and an elevation of -42 as the Bottom.

The number of cells (in the Z direction) was increased to 40. All other
parameters are defaults.

Thickness

4 Project Data Models
o i () [ Main Options
4 Initicl Sail Site (4 (%] 2
= | XY Grd -
EBorings N & | 20 Grid CVX |
Name T | Type T
Analytical Data T e 7| Method: | Surface Top + Flat Bottom - |
i ri
Lithology
3D Flat 3D Grid Top Of Model
Stratigraphy Surface:
x Topographic Surface  Surface | Top L |
Models e
g Topo Top Flat Bettom | 3D Grid Bottom Of Model
£ Elevation: | 42000000 H
[x %
g‘ Model Resolution
g MNumber of Cells: 40 =
3 -
Pinch Out Handling
Remove Finch Outs: | s - |
Minirmum Layer Size: | 0.010000 H
Data to Indlude
Elevation: il
Depth: ¥

Generate
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When we click on Generate,

Visualization: EnterVol o x

When the grid is created and the following window will appear in the
Visualization: EnterVol panel.
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Visualization: EnterVol

Curmrent Progress:

Step: 1of 1
Data: Initial_Soil_Site|Model-1

Symbology Optons:
Colar By Field:

| Elevation

Coloring Method:

| Fixed Number of Breaks

MNumber of levels:

i

(v Advanced

| 0K || Cancel |

When we select our settings and click OK, the 3D Grid will be added to the

project.

@ Untitled - ArcScene - ArcVie

|| File Edit View Bookmarks 3election Geoprocessing Customize Windows Help

I : Layer -] B & ﬁf Layen@ <Graphics> -

A

»

= : Graphics~
| P!

NEEd& Lo x| 20 ¢ EEREED M, +~¢aeQaNQ B0 NGB M
K|e A

|

-
L->-A-

|| Table of Contents 7 x
88
|| < Scene layers -
| © & semple Initial_Seil_Site_ Model-Topo_Top_Fiat_Bol
Elevation

I -42--38.4106872049283
I -38.4106872049283--34.8213744098566 k-
I -34.8213744098566--31.2320616147849
I -31.2320616147849--27.6427488197131
[0 -27.6427488197131--24.0534360246414
10 -24.0534360246414--20.4641232295697
| I -20.4641232295697 --16.874810434498
[ -16.8748104344098--13.2854976394263
[ -13.2854976394263--0.69618484435459
[ -0.69618484435459--6.10687204928288
-6.10687204928288--2.51755925421116

-2.51755925421116-1.07175354086055

1.07175354086055-4 6106633503226 -
L P———— v
Scene Control: EnterVol 7 x
Azimuth and Inclination: E

ﬂ

M SctioTopView || Zoom o Fit ]
]
P

Background Color o-=

i

OOQ_‘\

(v) 210,32

@ EnterVol Tools

|opdaiug UO!],EZHEnEU\El

235|Page




EnterVol Ver. 1.84 Help System www.ctech.com

Flat Top + Surface Bottom
Having a flat top and a variable surface bottom is the correct grid type for
most all water bodies (lakes, rivers, reservoirs, etc.).

Medeling: EnterVol @
4 Project Data 4 Add Model x| h}:avilggzﬁuns
4 Initial Soil Site T =T = g |20 Gid ovx -
ame ype &
Borings @ | Method: -
9 2D Grid CVX T Flat Top + Surface Battom
Analytical Dat —
el e 3D Top to Sand 1D Grid erpotauon Meltod | Natural Neighbar |
Lithelogy &
) 5 Layer Stratified Use Gradients
Herizons x |R—
o TOTHC Analyte Estimation Top Of Model
ierarchy | —
> |[Flat Top Surf Bot 30 Grid Elevation: - -
Models = [ 12338572 =
?1 Bottom Of Model
m Surface:
'i urface: |Sand s |
5 Model Resolution
Number of Cells, | £ H

Pinch Out Handling

Remove Pinch Outs: | No. - |
Minimum Layer Size: [ o.010000 H
Data to Include

Elevation:
Depth
Thickness:

[ Update and Display Model
» Mods! Generation Options

Below is a model of a lake in Saskatchewan, Canada which has been cut
through a region with high dissolved oxygen levels.

Constant Thickness

Another useful 3D Grid can be defined by an upper surface and a constant
thickness (e.g. constant depth below the upper surface).

Click on the to create a new model element with surface topography as
our upper bounding surface and a constant depth.
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Add New Mudf__ o]
Model Name: Constant Thicknesd
| Model Type: 13D Grid M
| QK | [ Lancel ]

Adjust your settings to match those below. We've chosen the "Top" surface
as the Top of Model and a thickness of 50.

The number of cells (in the Z direction) was increased to 50. All other
parameters are defaults.

Modeling: EnterVol ‘_ - - -
4 Project Data Wodels
- _— )¢ - Main Options
4 Initizl Soil Site [E @ 2
= | XYGid ; - =
Borings L J 2 | AR, |
Name T  Type T o
Analytical Data _ : | Methed: | Constant Thickness o
|20 Gria cvx XY Grid
Lithol
' O_Ogy lso Flat 3D Grid Top Of Mogel
Stratigraphy Surface: | = = |
[Topographic Surface | Surface i
Models
[Topo Top Flat Bettom = 3D Grid Bottom Of Madel
> [Constant'l"' | 3D Grid Hhechness | 50.000000 |5
Model Resolution
Number of Cells: | 50 H
Pinch Out Handling
| Remove Pinch Outs: |-Y&s - |
Minirmum Layer Size: | 0.010000 H
Data to Include
Elevation:
Depth:
Thickness: ]
Generate ]
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Step: 1of 1
Data: Initizl_Soil_SitelModel-{

Symbology Options:
Caolor By Field:
[Eie'-.ratim
Coloring Method:
| Fixed Number of Breaks
Number of levels:
A

*u;_ Advanced

| OK || Cancel |

You can see in the view below (Z Scale - 3) that the model is constant
thickness.

Surface Top + Surface Bottom
THIS TOPIC REQUIRES AN EnterVol Geology LICENSE

EnterVol Geology adds the ability to create 3D grids which are defined by two
arbitrary surfaces.

For our example database, we have 6 surfaces. Any of these can be selected
as the top of our grid
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Top Of Model
Surface:

Bottom Cf Model
Surface:

Model Resolution
Mumber of Cells:

Top =
Fill

Top

Silt

Clay

Gravel

Sand

provided we choose a lower surface as the bottom. For these 6 surfaces the

hierarchy is:

Top

oA ONRE

Fill (bottom)
Silt (bottom)
Clay (bottom)
Gravel (bottom)
Sand (bottom)

If we chose Top and Fill we would create a model of the Fill layer. If we use
Gravel and Sand we'd be building the Sand layer, since the "top of Sand" is
the bottom of Gravel.

Let's choose Top and Sand so we create a model that includes all 5 layers of
our stratigraphy. We can later use EnterVol Geology to create a Stratified

Grid.
T h
Add New Model: e
hodel Mame: 3D Top to Sand
Model Type: T A I
[ oK ] | Cancel |
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Modeling: EnterVol =
4 Project Data (3)| Main Options
4 Initl Soil St F || *roe | 20 Grid Cvx. =
a
Borings & | Mathod | == _ = |
R 2D Grid CVX XY Grid
30 Topto Sand ig Top Of Model
T || 30 TeptaSan 30 Grid op
Surface: |-TW J_|
Herizons
Hierarchy Bottom Of Model
i Surface: | Sand. ..,.,l
Model Resolution
Number of Cells: | M H
Pinch Out Handling
Remove Pinch Outs: ™ =
Minimum Layer Size: 0010000 =
Surface Priority | Bottom Up =
Data to Include
Elevation:
Depth:
Thickness:
Update and Display Model ]
» Model Generation Opticns

» Dutput File: sample_Initizl_Soil_Sit..
+ Display Options
Add Output Layer

Hide Input Layer
Copy Symbology from Input

| oKk || Cancel |
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One of the best ways to appreciate that this grid has variable surfaces on top
and bottom is to compare the elevation contours above to the contours of
Thickness shown below. To create this, choose the model above and Set

Symbology
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Geology: Stratified Models
THIS TOPIC REQUIRES AN EnterVol Geology LICENSE

EnterVol allows you to use stratigraphic data to further refine and subset
your 3D grids. Stratigraphic data represents surfaces which form a Geologic
Hierarchy.

Simply stated, hierarchy requires that all geologic horizons throughout the
domain be ordered from top to bottom and that a consistent hierarchy be
used for all borings. At first, it may not seem possible for a uniform layer
hierarchy to be applicable for all borings. Layers often pinch out or exist as
localized lenses. Also layers may be continuous in one portion of the domain,
but may be split by another layer in other portions of the domain. However,
all of these scenarios and many others can be easily modeled using a
hierarchical approach.

The easiest way to describe geologic hierarchy is with an example. Consider
the example above of a clay lens in sand with gravel below.

Imagine borings on the left and right sides of the domain and one in the
center. Those outside the center would not detect the clay lens. On the sides,
it appears that there are only two layers in the hierarchy, but in the middle
there are three materials and four layers.

EnterVol's hierarchical geologic modeling approach accommodates the clay
lens by treating every layer as a sedimentary layer. Because we can
accommodate "pinching out" layers (making the thickness of layers ZERO)
we are able to produce most geologic structures with this approach.

Geologic layer hierarchy requires that we treat this domain as 4 geologic
layers. These layers would be

Upper Sand (0)
Clay (1)

Lower Sand (2)
Gravel (3).

PONPE
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If desired, both Upper and Lower Sand can have identical symbology in the
final output.

For those sites that can be described using the above method, it remains the
best approach for building a 3D geologic model. Each layer has smooth
boundaries and the layers (by nature of hierarchy) can be exploded apart to
reveal the individual layer surface features. In the above example, the
numbers represent the layer numbers for this site (even though the layers
labeled O and 2 are both sand). Two examples of much more complex sites
that are best described by this original approach are shown below.

Stratified Model Example: Sedimentary Layers and Lenses
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Stratified Model Example: Outcrop of Dipping Strata

EnterVol is not limited to sedimentary layers or lenses. The figure below
shows a cross-section through an outcrop of dipping geologic strata. EnterVol
can easily model the layers truncating on the top ground surface.
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Geology: Stratified Models
THIS TOPIC REQUIRES AN EnterVol Geology LICENSE

EnterVol allows you to use stratigraphic data to further refine and subset
your 3D grids. Stratigraphic data represents surfaces which form a Geologic
Hierarchy.

Simply stated, hierarchy requires that all geologic horizons throughout the
domain be ordered from top to bottom and that a consistent hierarchy be
used for all borings. At first, it may not seem possible for a uniform layer
hierarchy to be applicable for all borings. Layers often pinch out or exist as
localized lenses. Also layers may be continuous in one portion of the domain,
but may be split by another layer in other portions of the domain. However,
all of these scenarios and many others can be easily modeled using a
hierarchical approach.
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The easiest way to describe geologic hierarchy is with an example. Consider
the example above of a clay lens in sand with gravel below.

Imagine borings on the left and right sides of the domain and one in the
center. Those outside the center would not detect the clay lens. On the sides,
it appears that there are only two layers in the hierarchy, but in the middle
there are three materials and four layers.

EnterVol's hierarchical geologic modeling approach accommodates the clay
lens by treating every layer as a sedimentary layer. Because we can
accommodate "pinching out" layers (making the thickness of layers ZERO)
we are able to produce most geologic structures with this approach.

Geologic layer hierarchy requires that we treat this domain as 4 geologic
layers. These layers would be

Upper Sand (0)
Clay (1)

Lower Sand (2)
Gravel (3).

PoONPE
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If desired, both Upper and Lower Sand can have identical symbology in the
final output.

For those sites that can be described using the above method, it remains the
best approach for building a 3D geologic model. Each layer has smooth
boundaries and the layers (by nature of hierarchy) can be exploded apart to
reveal the individual layer surface features. In the above example, the
numbers represent the layer numbers for this site (even though the layers
labeled O and 2 are both sand). Two examples of much more complex sites
that are best described by this original approach are shown below.

Stratified Model Example: Sedimentary Layers and Lenses
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Stratified Model Example: Outcrop of Dipping Strata

EnterVol is not limited to sedimentary layers or lenses. The figure below
shows a cross-section through an outcrop of dipping geologic strata. EnterVol
can easily model the layers truncating on the top ground surface.
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Horizons
Selecting Horizons under your Site in the Modeling Window will bring up the
following:
Modeling: EnterVol @
- Haorizons
A [hrgect ety Herizon Data
4 Initial Soil Site ) Pick Datz From Berings
Baengs = | < Add Honzon Data ||?|
Analyfical Data | = Add Horizon | |1| —
. re— Bonng T | Depth T =
:_anlo y |. Descripion | Malcriol Below Horizon (Ml e vy ! =
> || Ground Surface  Fill ol |
B-31
Te f Silt Sl =
A [Tepors = H |[ B3z o -
Models = ‘ To i hn cl 2 — . — = - = —
‘—?- R ciid + ) Data from Scattered Locations
2 ‘ Top of Gravel Gravel 3 ‘
@
= ‘ Top of Sand Sand 4
s No Data
5 ‘ Bottom of Model Unknown 5 : contains no scattered location data. Click below to import or add scattered locati
4 Il | 3 = Add Horizon Point
Hierarchy

Though it may seem that the settings in Hierarchy are redundant with those
in Horizons, this window provides some important capabilities. The horizon
ordering in Hierarchy are those that are actually used when making a

Stratigraphic model.
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The Hierarchy section lists the stratigraphic layers in order and all horizons
used to define stratigraphy. By selecting the horizons in the display below,
you can move the order of horizons or eliminate layers in the
hierarchy. Removing a horizon eliminates the layer below it.

Modeling: EnterVol
4 Project Data
4 |Initial Soil Site

Borings

Edit Group: | Geologic Layers

< Add Horizon Group | |Y|

Group Editor

Hierarchy Name: Geologi

c Layers

Ja10/dx3 eloiy

Analytical Data Top Material: | Fill -

Lithology Fill
. Horizons = Top i Sit 7
| Hierarchy ¥

Models Clay N Topof Clay 4

Gravel

\ Top of Gravel

Sand

\ Top of Sand

Horizons
Ground Surfaca
Top of Silt
Top of Clay
Top of Gravel
Top of Sand
Bottom of Sand

Removing the horizon "Top of Clay" above, would eliminate clay from the
hierarchy resulting in a Silt layer that extends from Top of Silt down to the

Top of Gravel.

Geology: Build Stratified Grid
Once you have your data that describes stratigraphy in your site, the grid

can be refined in am

What can we do?

azing ways.

o Refine our 3D grid into stratigraphic layers.
Segregate the saturated (below water table) and unsaturated (above

water table) zo

nes

e Segregate the stratigraphic layers by whether they are saturated or

unsaturated

¢ Remove excavation pits and/or compute excavation volumes and

masses

We can now take the 3D Grid which was defined from our Top surface down
to the bottom of Sand and refine it to include all 5 of our stratigraphic layers.

Create a new Model:
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-
E ad New Moder — I
Model Mame: 5 Layed
Madel Type: | Stratified -
| OK | [ Cancel ]
L e
The window will now show:
Modeling: EnterVal
4 Project Data »)| Mode! |
4 Initil Soil Site E || Moet [30.Top 10 S2na -
Borings & | Horizon Group: |m —— = |
Anzlytical Data R
Lithclogy 3D Grid Main Upﬁnr.'\s.
B e e g
Hicrarchy [ Update and Display Madel ]
Models

» Model Generation Options

Click on Update and Display Model

The window below will appear to specify symbology:
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i B
@ Add Data =] B S

Current Progress:

Step:1ofl
Data: Initial_Soil_Site]Model

Symbology Options:

| color By Field:

[ Elevation

)

Coloring Method:

[Fixed Mumber of Breaks

z)

.

Mumber of levels: E

Capture Full Data Range:
Lower Breaks Eound: | -56.4884118277912 l%'
Upper Breaks Bound: | 12.0704190935315 |5

| Advanced

| ok || cancel |

We'll change the "Color By Field" to be our Layer names
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r@ Add Data

Step:1ofl

l Color By Field:

Current Progress:

Data: Initial_Soil_Site]Model
Symbology Options:

|  Coloring Method:

[Uinique Values

v Advanced

| ok || cancel |
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Geology: Lithology
THIS TOPIC WILL REQUIRES AN EnterVol Geology LICENSE

This geologic modeling approach uses lithology data directly to compute the
probability for each material throughout the grid. This is a completely
different paradigm than a stratified model which is created using geologic
horizons.

With Lithology modeling, the distances to surrounding borings and the
nearest materials will determine the material assignments. In contrast,
Stratigraphic models assign materials based on geologic horizon

surfaces. When materials should not be correlated by continuous surfaces,
Lithology modeling is best.

Noaen e —— ]
= [ = Main Options
Yy Add Model } x|
||g| ” ‘1| . | & | g | Model (Tome =
— ok Drag and drop a column header here to group by that col | § 2 s -
( Site: Soi Subsite 2 2 z Sampling Distanoe: |4 20 _|
pE Hame Type
Data To Edit | ¥ impori| i Lithology Method:  [Smacth -]
. -1 2D Grid XY Grid
Barings g 3D Grid D Grid Estimion C,:Ipt‘ﬁ": o Y 0 S SO S DO SO 3
b Estimation Method: igi
Facdyicallicks Stratigraphy Stratified (Wi =)
Lithology
. o ‘TDT&'C Analyte Estimation Search Options
H-ﬂﬂzﬂn: Ground Surface Surface Use Full Data Sampling =
ierarchy - =
Mods Lithology Lithology Full Data Sample Limit: |TDDD _‘
= Oetant Search: ]
Settings | 5
Units: ft Change| Paints [20 |

| Sita Seftings J | Reach: [03.000.000.000.00 =
)

HorizontalWertical Anisofropy: | 10,00 _‘

I Update and Display Model |

~ | Model Generation Options

In the Lithology modeling window above you can see the options:

Model determines which grid or existing model will be used as the
foundation for adding Lithology data.

Sampling Distance is a physical distance in your site units (e.g. meters or
feet) that is used to convert the intervals of lithology data into discrete points
for the material assignment process. Smaller distances would generally
increase accuracy, but at the expense of compute time and memory
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usage. This distance should generally never be set smaller than the vertical
size of your model cells.

The Lithology Method selector includes two options:

e Block is similar to EVS-PRO's indicator_geology module. The material
having the highest probability (for an individual cell) is assigned to the
cell. All of the individual material probabilities are also provided as
additional cell data components. This will allow you to identify regions
where the material assignment is somewhat ambiguous. The resulting
model has a BLOCKY appearance because lithology is not refined to a
sub-cell level.

¢ Smooth uses algorithms unique to C Tech and EnterVol. The resulting
model has smooth boundaries between materials because lithology is
refined to a sub-cell level. This refinement takes more time and results
in increased effective resolution and greater memory
requirements. The number of materials represented in your lithology
has a profound affect on the model creation time and memory
requirements.

The Estimation Method selector includes three options:

e Nearest Neighbor is a Quick Method which assigns the geologic material
to the nearest geologic material (in anisotropic space) to the cells
(Block method) or nodes (Smooth Method) in your grid. Smooth still
refines your grid further, but not as accurately as the other two
methods below which compute more accurate probabilities.

e Inverse Distance Weighted IDW provides a more rigorous (than Nearest
Neighbor) probabilistic approach to lithology modeling because it
computes the probabilities for each material in your lithology.

e Kriging provides the most rigorous probabilistic approach to lithology
modeling because it computes the probabilities for each material in your
lithology.

The Use Full Data Sampling toggle causes all of your data to be used for
the estimation process instead of just the N nearest points. This is subject to
the Full Data Sample Limit parameter.

The Full Data Sample Limit parameter is the upper limit for using all
samples. Since the compute time and memory tends towards the square of
the total number of points used for estimation, this parameter prevents
accidentally using an option which might cause your memory or compute
time to be huge. The default of 1000 is a reasonable upper limit, but values
of 3000 to 5000 are occasionally justified.

Points is the maximum number of points used for estimation, if the Use Full
Data Sampling toggle is off. The default value for points is 20, which
generally provides reasonably smooth modeled parameter distributions. The
effects of decreasing and increasing the values for reach and points on the
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model output are somewhat similar, but for different reasons. If the data
have a fairly even spatial distribution throughout the domain, then increasing
these values will generally include more of the input data points that will be
used to krige the value for a given model node, and thus will result in
smoother modeled data distributions. Decreasing the values of reach and
points (in an evenly distributed data set) results in fewer input data points
being used to calculate the parameter estimates at a given model node, and
result in modeled distributions with greater variations across smaller areas.

Reach is the maximum distance (in user units) from any given model node
that the estimation method will look for data points to be included in the
estimation of the model parameter at that node. The default value of reach is
10 billion, which results in Points being the limiting factor.

The user should consider both the spatial distribution and the range of values
in the input data set when deciding upon values for the reach and points
parameters. If the specified reach is too small to allow the kriging module to
locate at least one point within the search area, then no kriging can be done
and the module will terminate with an error message.

The Horiz./Vert. Anisotropy Ratio basically tells the kriging algorithm
what multiplication factor should be used to apply biased weighting on data
points in horizontal and vertical directions away from a given model node.
The default value is 10, which allows data points in a horizontal direction
away from a model node to influence the kriged value at that node 10 times
more than data points an equal distance away in a vertical direction.
However, the user can specify any positive number with a magnitude up to
100,000.

Below is an example of both SMOOTH and BLOCK Lithology models.
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GeoStats: Analytical Data Estimation
THIS TOPIC REQUIRES AN EnterVol GeoStats LICENSE
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Provided that at least one 3D Grid has been created, Click on the E] to map
(estimate) analytical data onto a 3D volumetric grid.

(@ ~dd New Mode: |
Medel Name: Total Hydrocarbsns!

f| Maodel Type: |..-'1‘-.r1 alyte Estimation "|
| oK | | Cancel |

The Estimation Method selector includes three options:

e Nearest Neighbor is a Quick Method which assigns the data based on
the nearest analyte sample (in anisotropic space) nodes in your grid.

¢ Inverse Distance Weighted IDW provides a more rigorous (than Nearest
Neighbor) probabilistic approach to analyte modeling because it
computes the probabilities for each material in your lithology.

e Kriging provides the most rigorous probabilistic approach to analyte
modeling because it computes the probabilities using expert system
computed weighting factors

The Use Full Data Sampling toggle causes all of your data to be used for
the estimation process instead of just the N nearest points. This is subject to
the Full Data Sample Limit parameter.

The Full Data Sample Limit parameter is the upper limit for using all
samples. Since the compute time and memory tends towards the square of
the total number of points used for estimation, this parameter prevents
accidentally using an option which might cause your memory or compute
time to be huge. The default of 1000 is a reasonable upper limit, but values
of 3000 to 5000 are occasionally justified.

The Octant search toggle

Points is the maximum number of points used for estimation, if the Use Full
Data Sampling toggle is off. The default value for points is 20, which
generally provides reasonably smooth modeled parameter distributions. The
effects of decreasing and increasing the values for reach and points on the
model output are somewhat similar, but for different reasons. If the data
have a fairly even spatial distribution throughout the domain, then increasing
these values will generally include more of the input data points that will be
used to krige the value for a given model node, and thus will result in
smoother modeled data distributions. Decreasing the values of reach and
points (in an evenly distributed data set) results in fewer input data points
being used to calculate the parameter estimates at a given model node, and
result in modeled distributions with greater variations across smaller areas.
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Reach is the maximum distance (in user units) from any given model node
that the estimation method will look for data points to be included in the
estimation of the model parameter at that node. The default value of reach is
10 billion, which results in Points being the limiting factor.

The user should consider both the spatial distribution and the range of values
in the input data set when deciding upon values for the reach and points
parameters. If the specified reach is too small to allow the kriging module to
locate at least one point within the search area, then no kriging can be done
and the module will terminate with an error message.

The Horiz./Vert. Anisotropy Ratio parameter allows the user to consider
the effects of anisotropy in the conductivity of the soil layers. In most cases,
geologic materials are deposited with platy clay minerals oriented
horizontally, and thus the flow of water or contaminants in both the
saturated and unsaturated zones can be slower in the vertical direction than
in the horizontal direction. Also, ore deposition can occur along horizontal or
vertical fault or fracture systems. Chemical constituents being transported
with flowing fluids may therefore show a larger degree of spreading in one or
the other direction. The Horiz./Vert. Anisotropy Ratio basically tells the
kriging algorithm what multiplication factor should be used to apply biased
weighting on data points in horizontal and vertical directions away from a
given model node. The default value is 10, which allows data points in a
horizontal direction away from a model node to influence the kriged value at
that node 10 times more than data points an equal distance away in a
vertical direction. However, the user can specify any positive number with a
magnitude up to 100,000.

We'll choose to use all of the sample points in our kriging. With the setting
shown below.
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Modeling: EnterVal =)
4 Project Data Models
4 Initial Soil Site [+ [x] 2| - Mein'Oplicns
- = | XY Giid |5 Layer 7
g Name T | Type T
Analytical Data | Analyte: TOTHC 5
) 2D Grid CVX X Grid e | |
Lithology 3D Flat 3D Grid Maximum Screen Gap: | 10.00 H
Stratigraphy — .
Models | Topagraphic Surface  Surface Estimation Method: |0rdlnaly4(ﬂgmg '|
Topo Top Flat Bettom | 3D Grid
Search Options
Constant Thickness 3D Grd Use Full Data Sampling
5 Layer 3D Grid Full Data Sample Limit | 1000 5]
> | Totel Hycrocarbons :
= Reach: 100000000 =
Points: | 20 H
HorizontalVertical Anisotropy: | 10.00 H
Octant Search- [}
Kriging Opticns
Variogram Type: | Spherical 2 |
Mugget: | 0.00 H
Automatically Compute: ]
[ Update Model |

After Updating (creating) the model, we'll choose 2 intervals per decade for

our Log Processed data.

Visualization: EnterVaol

Cument Progress:

Step: 1of 1
Data: Initizl_Soil_Site|Model-1

Symbology Opbons:
Caolor By Field:

[TOTHC

Coloning Method:

[E-reak at Even Intervals

Intervals per decade:

ol Advanced

| OK || Cancel |

The resulting model is:
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Adding the borings, TOTHC sample points and a plume at 0.1 mg/kg yields
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Geoprocessing Tools

Geoprocessing Tools

EnterVol's Geoprocessing Tools menus provide an advanced method to

perform the subsetting, display and scene manipulations.

First you must add these tools to ArcToolbox. The example below adds the

toolbox to ArcScene. The procedure also applies to ArcMap.

Geoprocessing | Customize  Windows

Buffer
Clip

Intersect

Union
Merge
Dizzolve

Search For Tools

ArcToolbox

Environments...

Results

ModelBuilder
Python

@AY Aselda 222222

T
A

Geoprocessing Resource Center

Geoprocessing Options...

The ArcToolbox window appears:
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ArcToolbox

ivcronbo

Eﬂ 3D Analyst Tools

a Analysis Tools

ﬁ Cartography Tools

Eﬂ Conversion Tools

Eﬂ Data Interoperability Tools
a Data Managerment Tools
B Editing Tools

Eﬂ Geocoding Tools

Eﬂ Geostatistical Analyst Tools
a Linear Referencing Tools
ﬁ Multidimension Tools
Eﬂ Metwork Analyst Tools
Eﬂ Parcel Fabric Tools

a Schemnatics Tools

ﬁ Server Tools

Eﬂ Spatial Analyst Tools

Eﬂ Spatial Statistics Tools
a Tracking Analyst Tools

Right click in the window and select Add Toolbox:

Add Toolbox... |h

[<] 5 |@

Environments...
Hide Locked Tools

Save Settings 3
Load Settings 3

Browse to the EnterVol install folder and choose EnterVol.tbx (do not double

click or it will go into it)
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Lok in: iﬁ%ﬁwﬂ YI%EE}LE'%le"EG&I
B e Home - Documents\ArcGIS
ey 5 Folder Connections
== [aey
£ Program Files (x88)
£J C Tech
= Enteryol

ﬁ Toolboxes
Eﬁ Database Servers
EE| Database Connections
EE] GIS Servers
@ Tracking Connections
@ Coordinate Systems

et o ==

Show of type: [Too}boxes ,] [ Cancel ]

This will add EnterVol

ArcToolbox

ArcToolbox

a 30 Analyst Tools

a Analysis Tools

ﬂ Cartography Tools

& Conversion Tools

a Data Interoperability Tools
a Data Management Tools
@ Editing Tools

¥ Yenterol

a Geocoding Toals

a Geostatistical Analyst Tools
ﬂ Linear Referencing Tools
& Multidimension Tools
a Metwork Analyst Tools
a Parcel Fabric Tools
ﬂ Schematics Tools

& Server Tools

a Spatial Analyst Tools
a Spatial Statistics Tools
a Tracking Analyst Tools
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and when expanded you will see the full list

ArcToolbox

=)

Eu% Data Management Tools
.8 Editing Tools

- O
-8 Subsetting

----- -, %, Compute Plume from Volume

----- ~, %, Cross Section from Line

----- ~, v, Cross Section from Points

----- o %, Cut at Arbitrary Point

----- ~, %, Cut at Elevation

..... #.. Cut at Northing (Y)

----- o %, Slice at Arbitrary Point

----- ~, %, Slice at Elevation

..... -, 5 Slice at Morthing (Y)

----- b %, Explode

..... #, Set View to Azimuth/Elevation
,{ View Fraom Cardinal Direction
- &P Geocoding Tools

i Geostatistical Analyst Tools
Eu--% Linear Referencing Tools

o B Multidimencinn Trnle

E

m

Subsetting
Compute Plume from Volume
Input parameters are:

Input Volume
Data to Subset
Subset Level

Output FeatureClass

Cross Section from Line
Input parameters are:

Input Volume
Lines

Straighten to 2D: Toggle

Output FeatureClass

Cut Above (on) or Below (off) Level: Toggle

Attempt to vix T-splits at joints (optional): Toggle

Offset Between Straightened Cross Sections (optional)
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Cross Section from Points
Input parameters are:

Input Volume
Points

Attempt to vix T-splits at joints (optional): Toggle

Straighten to 2D: Toggle
Output FeatureClass

Cut at Arbitrary Point
Input parameters are:

Input Volume
Coordinate X
Coordinate Y
Coordinate Z

Dip Value

Dip Direction Value
Reverse Cut: Toggle
Output FeatureClass

Cut at Easting (X)
Input parameters are:

Input Volume
Coordinate X
Reverse Cut: Toggle
Output FeatureClass

Cut at Elevation
Input parameters are:

Input Volume
Coordinate Z
Reverse Cut: Toggle
Output FeatureClass

Cut at Northing (Y)
Input parameters are:

Input Volume
Coordinate Y
Reverse Cut: Toggle
Output FeatureClass

Slice at Arbitrary Point
Input parameters are:
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Input Volume
Coordinate X
Coordinate Y
Coordinate Z

Dip Value

Dip Direction Value
Output FeatureClass

Slice at Easting (X)
Input parameters are:

e Input Volume
e Coordinate X
e Output FeatureClass

Slice at Elevation
Input parameters are:

¢ Input Volume
e Coordinate Z
e Output FeatureClass

Slice at Northing (Y)
Input parameters are:

e Input Volume
e Coordinate Y
e Output FeatureClass

Explode tool
Input parameters are:

Input Volume
Method

Distance to Explode
Output FeatureClass

Set View to Azimuth/Inclination

This tool can only be used in ArcMap (not ArcScene) only because it rotates
3D layers making them appear more three dimensional in ArcMap maps.

It sets rotations for an individual layer (EFF) for pseudo 3D display in
ArcMap. Once this tool is applied, the layer is not in its true position in your
map and therefore this should be used only for annotation purposes.

Input parameters are:
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Input Volume
Azimuth

Inclination

Output FeatureClass

Set View from Cardinal Direction

This tool can only be used in ArcMap (not ArcScene) only because it rotates
3D layers making them appear more three dimensional in ArcMap maps.

It sets rotations for an individual layer (EFF) for pseudo 3D display in
ArcMap. Once this tool is applied, the layer is not in its true position in your
map and therefore this should be used only for annotation purposes.

Input parameters are:
e Input Volume

e Direction

View From Morth
View From East
View From West

o Output FeatureClass
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