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Head Observation Organizer (HObO)

By Steven Predmore

Abstract

The Head Observation Organizer, HObO, is a computer program that stores and manages
measured ground-water levels. HObO was developed to help ground-water modelers compile,
manage, and document water-level data needed to calibrate ground-water models. Well-
construction and water-level data from the U.S. Geological Survey National Water Database
(NWIS) easily can be imported into HObO from the NWIS web site (NWISWeb). The water-level
data can be flagged to determine which data will be included in the calibration data set. The utility
program HObO_NWISWeb was developed to simplify the down loading of well and water-level
data from NWISWeb. An ArcGIS NWISWeb Extension was developed to retrieve site information
from NWISWeb. A tutorial is presented showing the basic elements of HObO.

Introduction

Development of ground-water flow models often requires the compilation of large ground-
water-level data sets. Water levels selected from these data sets are used for observations in the
calibration of the ground-water flow model. The process of selecting water levels suitable for
model calibration often is laborious, subjective, and undocumented. The Head Observation
Organizer (HoBO) was developed to aid in the selection, management, and documentation of the
water-level observations. HObO stores well and water-level information as tables in an
Environmental Systems Research Institute (ESRI) personal geodatabase. The tables created by
HODbO are listed in Appendix 3. HObO allows the user to select and annotate water-level
information with flags. A flag is a code in the database to identify the primary and secondary
category which a water-level measurement represents and to keep a record of the reasoning behind
the selection. These hierarchical flags then can be used to select a subset of water levels for output
for a variety of uses, such as ground-water modeling observations. Well construction and water-
level data from the U.S. Geological Survey National Wata Database (NWIS) easily can be imported
into HObO from the NWIS web site (NWISWeb). The utility program HObO_NWISWeb was
developed to simplify down loading well and water-level data from NWISWeb. An ArcGIS
NWISWeb Extension was developed to retrieve site information from NWISWeb. ArcGIS
NWISWeb Extension, is a tool that runs inside ArcGIS ArcMap to retrive wells on the basis of the
map extent from NWISWeb and to create a shapefile of the retrieved data.



Purpose and Scope

The purpose of this report is to document the computer program, HObO, and provide a
tutorial on how to use the program. The report includes a description of the utility programs
HObO_NWISWeb and ArcGISNWISWeb Extension that were developed to retrieve data from
NWISWeb for importation into HObO. This report was written with the assumption that the reader
has a basic understanding of GIS, graphical interfaces, and computer utilities.

System Requirements

HODbO requires Microsoft Windows XP Professional Edition with ESRI ArcGIS Engine
runtime Version 9.2. Additional system requirements can be found on the ESRI support website at
ESRI (2007) under the Knowledge Base tab. Microsoft NET Framework Version 2.0 is required
to run HObO and typically is installed with most software written since 2005. If not, it is free and
can be obtained from Microsoft (2007) at http.//www.microsoft.com/downloads. ESRI ArcGIS 9.2
Engine runtime or one of the ArcGIS 9.2 desktop products ArcInfo, ArcEditor, or ArcView must be
installed to run HObO. ArcGIS 9.2 Engine can be obtained from ESRI (2007). The minimum
ESRI license required to run HObO is the ArcGIS Engine license but HObO will take advantage of
any of the ESRI ArcGIS desktop licenses that are available. Although HObO will run without
internet connection, an internet connection is necessary to take full advantage of retrieving data
from USGS NWISWeb.

Installation

Before installing HObO, make sure that the Microsoft .NET Framework Version 2.0 and
ESRI ArcGIS Engine runtime Version 9.2 or other ESRI ArcGIS 9.2 desktop product is installed.
HODbBO is provided with a standard windows installer program. Obtain a copy of the
HObOInstaller.msi installation file from http://pubs.water.usgs.gov/of2007-1383/ and place a copy
on your computer. Double click on the HObOlInstaller.msi file and the installer program will
commence.



User Interface

The HODbO user interface consists of two tabs (Well Info, and Water-Level Info), five
menus (File, Data, Observation, Chart, and Table) and five task windows (Edit Flags, Set
Water-Level Flags, Set Multiple Wells Flags, Import Data, and Observations). The two tabs
and menus are located near the top of the main program window. Each tab is separated into two
panes, while each menu provides a drop-down list of commands (fig. 1). Grayed out tabs, menus

and commands are inactive. The name of the current database is indicated at the lower right corner
of the program window.
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Figure 1. The HObO Program window, showing tabs and menus. The Well Info tab is selected.

Tabs

HObO has two tabs: the Well Info tab and the Water-Level Info tab (fig. 1). The Well

Info tab is where well-specific tasks are performed, and the Water-Level Info tab is where water-
level-specific tasks are performed.



Well Info Tab

The Well Info tab is divided vertically with a map pane on the left and a well information
pane on the right, dividing the geographic information from the tabular information (fig. 1).

Map Pane

The map pane displays the study area and graphics tools. The pane is composed of the map
toolbar, map table of contents, and the map itself (fig. 1).

Map Toolbar

The map tools in the map toolbar at the top of the map pane consist of four map tools and
seven map commands. A map tool allows a user to interact with the map. A map command allows
a user to interact with the entire map. These tools and commands are based on the ESRI map tools
and commands (ESRI, 2007).

The first three buttons on the toolbar are navigation tools, and are composed of the Zoom-in
tool (R), the Zoom-out tool (2), and the Pan tool (7). Selecting the Zoom-in tool (&) and
dragging a box on the map will zoom to that area. Selecting the Zoom-out tool (R) and dragging a
box on the map will zoom out. Selecting the Pan tool (<) and dragging the map will pan the map.

The Full extent (@), Previous extent (*), and Next extent (™) commands allow for
navigating selected views. Selecting Full extent (@) displays the entire map. Selecting Previous
extent (*) zooms back to the last extent. Selecting Next extent (™) re-zooms to the next extent.

The Select tool () is used to select wells from the map. Use the Select tool 8 to select
one well by clicking on it or select a group of wells by dragging a box around the wells.

The Select all (®), Clear selection (&), and Switch selection (58) commands allows the
user to change selected features. Selecting Select all (8) selects all the wells. Selecting Clear
selection (&) clears all the selected well so no wells are selected. Selecting Switch selection (%)
makes the selected wells unselected and the unselected wells selected.

The Refresh map (=) command will force the map to be redrawn.

Map Table of Contents

The map table of contents shows the different geographic layers that are displayed on the
map. The layers can be displayed or hidden by checking or unchecking the checkbox next to the
layer of interest.

Map

The map shows the spatial distribution of the wells in relation to the study area. Optionally,
if an ArcMap document (.mxd) is defined, other geographic layers such as roads and images can be
included on the map.

Well Information Pane

The well information pane is where the user interacts with the well information. If there are
no wells selected or if only one well is selected, the pane will display single well information
(fig. 1). If multiple wells are selected, multi-well information is displayed (fig. 2).
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Figure 2. The well information pane for multi-well information.

Single-Well Information

When a single well is selected, information about the well is displayed in the single-well
information display. The right side of figure 1 shows single-well information for the well
information pane. A well can be selected using the WellID dropdown, the Common name
dropdown, or be selected interactively from the map. A well flag can be changed by clicking on
the Well flag dropdown and clicking on the Update data button on the lower right of the pane.
New flags can be added to the list by clicking on the Add well flag button. Source data can be
viewed by clicking on the View source button. Comments specific to the well can be added by
entering text in the Comments box and clicking the update data button. Comments are notes that
are not used for selecting a well, and are for informational purposes only.




Multi-Well Information

When multiple wells are selected, the multi-well information is displayed. Multiple wells
can be selected by using the Select tool (¥) from the map toolbar and holding the left mouse button
down while dragging a box around the wells to select. All the wells can be selected by using the
Select all (B) command on the map toolbar. The right side of figure 2 shows multi-well
information for the selected wells. A list of currently selected wells is displayed with check boxes
next to them. To select a single well from the list to edit water-level flags, right click on the well
and select Edit water-level flags from the pop up menu. To edit the properties of a single well
from the list, right click on the well and select Select this well from the pop-up menu. Well flags
for all the selected wells can be set as a group by making sure the interested wells are checked in
the list and by clicking on the Flag wells button at the lower right of the pane. Well and water-
level flags can be specified uniformly from the Set Multiple Wells Flags task window if multiple
wells and the Flag wells button are checked.

Water-Level Info Tab

The Water-Level Info tab is where water-level flagging tasks are performed. This tab is

divided up horizontally with a graph pane on the top and a data pane on the bottom (fig. 3).
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Figure 3. The HObO Program window, showing tabs and menus. The Water-Level Info
tab is selected.



Graph Pane

The hydrograph of the selected well is displayed in the graph pane (fig. 3). When the
mouse cursor is moved over a data point, the record in the data pane is highlighted. The user can
magnify an area of the graph by left clicking on the upper left side of the area of interest and
dragging a box to the lower right. The user can zoom out to the full extent of the graph by left
clicking on the upper left side of the area of interest and dragging a box to the upper left. Data
series are plotted if the boxes in the explanation are checked. Settings for how the graph key is
displayed can be changed in the Chart menu.

The data points are grouped by the primary flags of the water-level record. A flag can be
set for an individual data point by right clicking on the data point in the graph and selecting the
Edit flags command from the popup menu. This will open the Set Water-Level Flags task
window allowing the user to set the primary and secondary flags. Multiple water-level records can
be selected on the chart by right clicking on the graph and selecting the Select records command.
This will put the graph in select records mode. Once in the select records mode, multiple records
can be selected by left clicking on the graph and dragging a box around the desired water-level
records. The select records mode is active as long as there is a check next to the Select records
command.

Data Pane

The data pane shows a data grid (spreadsheet) view of the water-level data (fig. 3). The
fields shown in the table can be changed by changing the visibility of the fields in the Chart menu.
The primary flag for each water-level record can be changed by clicking on the dropdown in the
primary flag field. Flags of the selected records can be set by right clicking on a selected record
and selecting the Edit flags command from the popup menu. This will open the Set Water-Level
Flags task window allowing the user to set the primary and secondary flags. The source data can
be viewed by right clicking on a record in the data grid view and selecting the View source
command from the popup menu. A popup window with a table of the originally imported data will
be displayed.

Menus

The HObO interface has File, Data, Observation, Chart, and Table menus (fig. 3). The
File menu has commands for file management and importing ArcMap Documents (MXD files).
The Data menu has commands for importing new data into the HObO database and setting options
on displaying the data. The Observation menu has commands for exporting observation files. The
Chart menu has commands for setting the chart viewing options. The Table menu has commands
for setting the table viewing options.

Head Observation Organizer
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File Menu

The File menu has Open, New, Load MXD, Save, and Exit commands (fig. 3). The Open
command opens an existing HObO database. The New command creates a new HObO database.
The Load MXD command loads an ESRI ArcMap Document (MXD file). The Save command
saves the current HObO database. The Exit command exits HObO.
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Open Command

The Open command displays an open file window for the user to select the HObO database
to open. When a database is selected, HObO will check the database file to make sure the
necessary tables are in the database. If the database is a valid HObO database, the program will
open the database. Then a window will be opened telling the user that the database was opened
successfully. If the database is not a valid HObO database, an error message is returned to the user.
A valid HObO database consists of the 13 tables listed in appendix 3 of this report.

New Command

The New command initiates the process of creating a new HObO database. First, a create
file window is displayed for the user to enter a file name to create. Once the name is entered, a new
HObO database is created.

Load MXD Command

The Load MXD command imports an ESRI ArcMap Document (MXD file). A window is
displayed for the user to select an MXD file to add to the HObO database and displayed in the Map
pane of the Well Info Tab.

Save Command

The Save command saves the current settings in the HObO database.

Exit Command

The Exit command cleans any temporary tables and terminates HObO.



Data Menu

The Data menu has Get from NWISWeb, Import NWISWeb data, Import from table,
and Options commands (fig. 3). The Get from NWISWeb command retrieves data from the
NWISWeb site. The Import NWISWeb data command imports XML data saved from running
the HObO_NWISWeb utility (append. 1). The Import from table command imports data from
several common database file types.
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Get from NWISWeb Command

The Get from NWISWeb command retrieves the well data and water-level data from the
NWISWeb site. Once initiated, a window will be displayed informing the user of the status of the
retrieval. When completed, a window will be displayed informing the user of the successful
download. If the program cannot download data from the NWISWeb site, a window will be
displayed notifying the user of the problem.

Import NWISWeb data Command

Although HObO is designed to import NWISWeb data, many data sets take large amounts
of time to download. To separate this task, the HObO_NWISWeb utility, documented in Appendix
1, was developed so that the downloading task could be performed separately from HObO, thereby
allowing the user to continue flagging water levels. The HObO_NWISWeb utility stores the
retrieved data in an XML file. The Import NWISWeb data command imports the XML file that
was created by the HObO_NWISWeb utility. Selecting the Import NWISWeb data command
will display an open file window for the user to select the XML file. Once an XML file is selected,
a window will be displayed informing the user of the status of the import. Once completed, a final
window will be displayed informing the user of the successful import.

Import from table Command

The Import from table command imports dBase files and comma-separated files through
the Import Data task window.



Options Command

The Options command sets options on how the “common name” of the well is displayed.
When the Options command is clicked, the HObO Options window is displayed (fig. 4). The
Options window allows the user to specify a column to sort the common name by. This was done
because some of the common names were made up of the 15-character state well number with a
local name appended, and this option would allow the user to see the common name sorted by the
local name rather than by the state well number. The window also allows the user to display the
common name in the multi-well information pane instead of in the well id field, by checking the
check box.

HObO Options

Sort common name by column: 253:

[T Show common name in multi-site selection windows.

I:IKl

Figure 4. HObO Options window.

Observation Menu

The Observation menu has the Make observation file command (fig. 3). This command
creates an observation file. This observation file contains all the necessary information to create a
MODFLOW 2000 Hydrologic-Head Observation (HOBs) file (Hill and others, 2000). In future
versions, there are plans to support other observation file formats that will be listed in the
Observations menu.

Head Observation Organizer
File Data | Observations Chatk  Table

‘well Info | -

Make observation file Command

The Make observation file command creates an observation file. The Observation task
window is displayed for the user to select the parameters for the observation file. Once the
parameters are set, the observation file is created. Table 1 is a list of column headings and a brief
description of each of the columns created in the observation file. The default weight of an
observation is 1. Currently, the only way to change the weight of an observation is by importing
new values using the Import Data task window.
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Table 1.

Observation File.

Column Heading

Description

WellID

Well id of the observation

ObsName Observation name

XLocation x location in decimal degrees

YLocation y location in decimal degrees

TopOfPerf Top of perforation in input units

BottomOfPerf Bottom of perforation in input units

ObsStart Beginning date of the observation period
ObsEnd Ending date of the observation period
Cnt_WellID Number of observation in the observation period

Min_WaterLevelDep

Minimum depth to water

Ave_WaterLevelDep

Average depth to water

Max_WaterLevelDep

Maximum depth to water

SD_WaterLevelDep

Standard deviation of the depth to water measurements

Min_WaterLevelAlt

Minimum water-level altitude

Ave_WaterLevelAlt

Average water-level altitude

Max_WaterLevelAlt

Maximum water-level altitude

SD_WaterLevelAlt

Standard deviation of the water-level altitude
measurements

Min_ObsWeight

Minimum observation weight

Ave_ObsWeight

Average observation weight

Max_ObsWeight

Maximum observation weight

SD_ObsWeight

Standard deviation of the observation weight

Min_PrimaryFlag

The first primary flag
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Chart Menu

The Chart menu allows the user to change settings for the hydrograph. With the
hydrograph, the user can easily see potential problems with observed water-levels. The Chart
menu has Show Key and Show Short Key commands (fig. 3). The Show Key command toggles
the more descriptive primary flag key. The Show Short Key command toggles the key with the
abbreviated three character primary flag code. The flag code is a user-defined three-character key
stored in the database used to flag the data. Each of the three-character flag codes has a user-
defined lengthier description associated with it.

Head Observation Organizer

File Data Observations | Chart Table

v Shows Key
Shio Shork Key

Show Key Command

The Show Key command controls the visibility of the descriptive primary flag key. If a
check appears next to the Show Key command, the descriptive primary flag key is being displayed,
and selecting this command will turn the chart key off. If a check does not appear next to the Show
Key command, the descriptive primary flag key is not being displayed and selecting this command
will turn on the descriptive primary flag key.

Show Short Key Command

The Show Short Key command controls the visibility of an abbreviation for the primary
flag code. If a check appears next to the Show Short Key command, a three-character primary flag
code abbreviation is being displayed and selecting this command will turn off the chart key. If a
check does not appear next to the Show Short Key command, the abbreviation is not being
displayed and selecting this command will turn on the abbreviated key.

Table Menu

The Table menu choices are: Show WellID, Show Data Source, and Show Source Date
commands (fig. 3). All three of these commands toggle the visibility of the relevant field in the
table.

Head Observation Organizer

Fil= Data OCbservations Chart | Table

v Show WellID

v Show Data Source

Fi=] |
T A

v Show Source Date
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Show WellID Command

The Show WellID command toggles the visibility of the WellID field in the table. If a
check appears next to the Show WellID command, the WellID field in the table is visible and
selecting this command will hide the WellID field from the data pane. If a check does not appear
next to the Show WellID command, the WellID field in the table is not visible and selecting this
command will show the WellID field in the data pane.

Show Data Source Command

The Show Data Source command toggles the visibility of the DataSource field in the table.
If a check appears next to the Show Data Source command, the DataSource field in the table is
visible and selecting this command will hide the DataSource field from the data pane. If a check
does not appear next to the Show Data Source command, the DataSource field in the table is not
visible and selecting this command will show the DataSource field in the data pane.

Show Source Date Command

The Show Source Date command toggles the visibility of the SourceDateTime field in the
table. If a check appears next to the Show Source Date command, the SourceDateTime field in the
table is visible and selecting this command will hide the SourceDateTime field from the data pane.
If a check does not appear next to the Show Source Date command, the SourceDateTime field in
the table is not visible and selecting this command will show the SourceDateTime field in the data
pane.

Major HObO Tasks

The HODbO user interface consists of five major tasks: the Edit Flags task, the Set Water-
Level Flags task, the Set Multiple Wells Flags task, the Import Data task, and the Observations
task. Each of these tasks opens a separate window that is designed for entering information for the
specific task.

Edit Flags Task

The Edit Flags task is used to manage the well flags, primary water-level flags, and
secondary water-level flags. A water-level flag is a code in the database to identify the primary and
secondary category that a water-level measurement represents, and to keep a record of the
reasoning behind the selection. These hierarchical water-level flags then can be used to select a
subset of water levels for output for a variety of uses, such as ground-water modeling observations.
HObO can have one primary, and up to 10 secondary, water-level flags for each water-level
measurement. A well flag is used to classify each well into a user defined group that can be used to
select water-levels when making ground-water modeling observations. The Edit Flags task
window is made up of a data grid (spreadsheet) and four buttons. The buttons are Add, Delete,
Update, and Cancel.
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The data grid has two or three columns, depending on the type of flag to be managed.

There are three columns for the well and primary water-level flags (fig. 5a) and there are two
columns for the secondary water-level flags (fig. 5b). The first column with the heading Flag holds
the three-character flag that will be stored in the database. The second column with the heading
Description holds up to an 80-character description of the flag that will show in the dropdown lists.
The third column with the heading Color holds the color setting for the flag. For the well flag, the
color will be used to symbolize the well on the map. For the primary flag, the color will be used to
symbolize points on the graph and to color the text in the data grid.

To add a new flag, click on the Add button. This will add a new row to the data grid, which
can be edited with the three-character flag, description, and color, if applicable. To delete a flag,
select the flag to delete in the data grid then click on the Delete button. A warning will be
displayed telling the user that deleting a flag in use in the database can cause the database to be
corrupted and possibly unusable. If a flag is deleted and reference to the flag is in the tables, the
database will be corrupted. If the user still wants to delete the flag, it will be deleted.

Flag data can be edited by changing the appropriate box in the data grid. It is not advisable
to edit the three-character flag because if the flag still is being used in the database, changing the
flag may cause the database to become corrupted and possibly unusable.

Finally, click on the Update button to store the changes into the database. The operation
can be canceled by clicking on the Cancel button.

Flag Dezcription Colar Add
HE"W e well,

Delete
MU ruzed well, _I
REG Fegional well,
Rt Fiiveer well.

Cancel I :
o

Figure 5a. Edit Flags task window for Well and Primary
Water-Level flags.
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Figure 5b. Edit Flags task window for Secondary Water-Level flags.

Set Water-Level Flags Task

The Set Water-Level Flags task window is divided into three sections: the primary flag
section at the top, the secondary flag section in the middle, and a comment box and button at the
bottom (fig. 6).

The primary flag section at the top is composed of a dropdown box in which the user can
select a primary flag. To add a new primary flag, click on the Add flag button next to the
dropdown box. This will open the Edit Flags task window allowing the user to edit the primary
flags.

The secondary flag section in the middle is made of a checklist where different
combinations of secondary flags can be selected. To add a secondary flag, click on the Add flag
button next to the checklist. This will open the Edit Flags task window allowing the user to edit
the secondary flags.

Comments can be tied to the water level by entering the comments in the textbox at the
bottom of the form in the comments section. When the desired changes are made, click on the
Update button to store the changes into the database. To cancel without storing the changes, click
on the Cancel button.
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Set water-level flags:

Frimary flag: =
INew unflagged data. EI Add flag: } Primary Flag Section

Secondary flag: -4

] Summer measurement Add flag:
[w| Spring measurement

[] Meazurement during dry year
™} b easurement during wet year

> Secondary Flag Section

Comments

|pdate

Cancel

Figure 6. The Set Water-Level Flags task window of HObO.

Set Multiple Wells Flags Task

The Set Multiple Wells Flags task is used to set well flag, water-level primary flag and/or
secondary flags for multiple wells. Multiple wells can be selected by using the Select tool () and
dragging a box around the wells of interest or by using the Select all command (&) to select all the
wells. The Set Multiple Wells Flags task window is split into five sections: Select wells section,
Current well flag section, Current water-level flag section, Set new well flag section, and Set
new water-level flags section (fig. 7). Select wells section is used to refine the selection of wells
to be flagged. The Current well flag section and Current water-level flag section are used to
further refine the selection of wells or water levels to be flagged, by restricting the flagging to be
applied to the wells or water levels that already have been flagged with a specific flag.
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The Select wells section is composed of a list of the currently selected wells. The flagging
done in the task window is applied only to the wells in the list with a check next to it. The user can
refine the selection of wells by unchecking wells. The check marks are toggled on and off by
clicking on the wells in the list. The wells in the list without a check mark next to it will be ignored
and not be flagged.

The Current well flag allows the user to further refine the wells that will be flagged. If the
first radio button with the caption Use all wells regardless of current flag: is selected, no further
refinement of the wells selected in the Select wells section will be made. If the second radio button
with the caption Use only wells currently flagged as: is selected, the dropdown box becomes
active and a well flag must be selected. This will further refine wells selected in the Select wells
section to those with the well flag already set to the flag selected in the dropdown box.

The Current water-level flag section allows the user to refine the water levels that will be
flagged. If the first radio button with the option Use all water levels regardless of current flag is
selected, no further refinement of the water-level records for the wells selected in the Select wells
section will be made. If the second radio button with the option Use only water-levels currently
flagged as is selected, the dropdown box becomes active and a primary water-level flag must be
selected. This will further refine water-level records for the wells selected in the Select wells
section to those with the primary water-level flag already set to the flag selected in the dropdown
box.

The Set new well flag section sets a new well flag to the selected wells. To set a new well
flag, the Set new well flag check box must be checked and one of the well flags must be selected
from the dropdown box. A new well flag can be added by clicking on the Add flag button next to
the dropdown box, which will open the Edit Flags task window, allowing the user to edit the well
flags.

The Set new Water-level flags section sets the primary and secondary flags to the selected
water levels. To set a new water-level flag, the set new water-level flag check box must be checked
and one of the primary water-level flags muse be selected from the drop down box. Secondary flags
can be selected from the checklist. New secondary flags can be added by clicking on the Add flag
button next to the checklist. This will open the Edit Flags task window allowing the user to edit
the secondary flags.

Clicking on the Update button stores the changes into the database. The operation can be
canceled by clicking on the Cancel button.
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Figure 7. The Set Multiple Wells Flags task window of HObO.

Import Data task

The Import Data Task is used to import external data into the database. The Import Data
task window is made up of three major sections: import name, import type, and import fields (fig.
8). The import name associates all the settings for the import to a name. To retrieve a previously
defined import, select the name from the list in the dropdown box. To define a new import, type
the new import name in the box and press the Enter key. Then a window will be displayed asking

the user if they want to add the new definition to the database.
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The import type section is active only when a new import is being defined. The three
buttons on the left part of the import type section defines the basic import type. If the radio button
with the caption Add only new data is selected, only records that currently are not in the HObO
database will be added.

Import data

Irniport INew data to impaort j

&+ Add only new data £ [pdate or replace. allwells.

" Update cument data with new data £ Feplace wellz curently lagged a=:
™ Replace existing data with new data = Feplace all welle but wells flagged as

If the radio button with the caption Update current data with new data is selected, the
user will be able to update data in specific fields for each record. When this option is selected, the
three radio buttons on the right side of this section become active and the user can specify the wells
that will be updated. If the Update all wells option is selected, all wells will be updated. If
Update wells currently flagged as: is selected and the user selects a well flag, only the wells
currently flagged with the selected well flag will be updated. If Update all wells but wells flagged
as: is selected and the user selects a well flag, all wells except the wells flagged with the selected
well flag will be updated.

Import data

Import INew data to import j

i~ Add only new data i |Ipdate all wealls.

' Lpdate cument data with new data i~ |Update wells currently flagged as;

™ Replace existing data with new data " |Update all wells but wellz flagged as;

If the radio button with the caption Replace existing data with new data is selected, the
user can replace the records with new records. When this option is selected, the three radio buttons
on the right side of this section become active. The user then will be able to specify the wells for
which records will be replaced. If the Replace all wells option is selected, current records for all
wells will be deleted and the new records will be imported replacing the original records. If
Replace wells currently flagged as: is selected and the user selects a well flag, current records
with wells flags with the selected well flag will be deleted and the new records will be imported,
replacing the original records. If the option Replace all wells but wells flagged as: is selected and
the user selects a well flag, current records with wells flags not the same as the selected well flag
will be deleted and the new records will be imported, replacing the original records.
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The import fields section of the Import Data task window is divided into the well section
on the left and the water-level section on the right. The well section is composed of the Well file
text box on the top, a Field separation character text box, to be used when importing from a text
file, a Use tab separator check box, and ten dropdown boxes to assign the imported fields to the
HObO database fields (table 2a). When importing text files, the user can specify the field separator
by putting the field separator character in the Field separation character text box. When
importing text files with fields separated by tabs, click on the Use tab separator check box. The
optional fields are identified with an italics label. The required fields are X value field, Y value
field, XY projection, and Well ID field. If the radio button with the caption Update current data
with new data in the section above is selected, a check box will be displayed in front of the field
name to identify the fields to be updated.

The water-level section is composed of the import file name on the top, a Field separation
character, a Use tab separator check box, a Secondary flag separator, a secondary flag Use tab
separator check box that is used when importing from a text file, and eight dropdown boxes to
assign the imported fields to the HObO database fields (table 2b). When importing text files, the
user can specify the field separator by putting the field separator character in the Field separation
character text box. When importing text files with fields separated by tabs, click on the Use tab
separator check box. When importing text files with secondary flags, the user can specify the flag
separator by putting the secondary flag separation character in the Secondary flag separator text
box. This separator must be different from the field separator so the program can distinguish
between the fields and the secondary flags. When importing secondary flags with fields separated
by tabs, click on the secondary flag Use tab separator check box. The optional fields are
identified with an italics label. The required fields are Well ID field, WL date/time field, WL
depth value field, and WL altitude value field. If the radio button with the caption Update
current data with new data in the section above is selected, a check box will be displayed in front
of the field name to identify the fields to be updated. Just below the water-level section, a text box
can be used to enter any general comments for the import. Once the appropriate fields are filled in,
click on the Import button at the bottom. If the user wants to exit the form without importing any
data, click on the Cancel button.
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Figure 8. Import Data task window of HObO.
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Table 2a.

Import Data task description of well fields.

Well field name

Description

X value field Field name with the x coordinate for the well location.
Y value field Field name with the y coordinate for the well location.
XY projection The projection of the coordinate system.
Well ID field Field name with a unique well identifier.

Common name field

Field name with common name associated with the well. (optional)

Land-surface altitude value field

Field name with the land-surface altitude. (optional)

Top of perforation value field

Field name with top of perforation value. (optional)

Bottom of perforation value field

Field name with bottom of perforation value. (optional)

Well flag field

Field name with three character well flag. (optional)

Well comment field

Field name with comments for the well. (optional)

Table 2h.

Import Data task description of water-level fields.

Water-Level field name

Description

Well ID field Field name with a unique well identifier to relate to a well.
WL date/time field Field name with date and optionally time of the water-level measurement.
WL depth value field Field name with measurement of depth to water below land surface.
WL altitude value field Field name with measurement of water-level altitude above mean sea level.
WL primary flag field Field name with three character primary water-level flag. (optional)
Field name with up to 15 three character secondary water-level flags separated by
WL secondary flag field a comma. (optional)
Field name with water-level weight value for observations. Default value is 1.
WL weight field (optional)

Observations Task

The Observations task is used to create a water-level observation file. The Observations
task window is composed of four sections: observation name section, primary flag section,
observation periods section, and output file section (fig. 9a). The observation name section is
composed of a dropdown box. The observation name associates all the settings for the observation
to a name. To retrieve a previously defined observation, select the name from the list in the
dropdown box. To define a new observation, just type the new observation name in the box and
press the Enter key. Then a window will be displayed asking the user if they want to add the new

definition to the database.
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The primary flag section is composed of a checklist of primary flags. Only the water-level
records that have a primary flag that matches the selected primary flags will be used to create the
observation file. Multiple primary flags can be selected to make the observation file.

The observation periods section is composed of a text box and an Import periods button.
Import periods button is used to import an observation periods file. When the user clicks on the
Import periods button, an open file window is displayed for the user to select an observation
periods file to import. The observation periods file is a comma-separated text file with three
columns: an observation id column, a start date column, and an end date column (fig. 9b). The
observation id is a unique id for the time period between start date and end date. Observation id
will be appended to the well id field to make a unique id for each well for each observation. Once
the file is selected, the textbox will be populated with the observation id, start date, and end date
read from the observation periods file.

The output file section is composed of a text box and a button. When the button is clicked
then the save file window appears allowing the user to specify the output file. Once the required
data are entered, the user can create the output file by clicking on the Process button. By clicking
on the Cancel button, user can exit the window without creating an observation file. Table 1 gives
the column headings and a brief description of each of the columns created in the observation file.

=181 ]

Obzervation: I j

Primary flag

[ WEW-Mew unflagged data.
[J WST-Mew unflagoed data with a waterlevel status code zet,

Obzervation periods

Impart periods

|mpart file format: observation tag, from date, ko date

Output file narme

| &

Cancel | Process |

Figure 9a. The Observations task window of HObO.
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Obsl,1/1/1980,12/31/1984
Obs2,1/1/1985,12/31/1989
Obs3,1/1/1990,12/31/1994
Obs4,1/1/1995,12/31/1999
Obs5,1/1/2000,12/31/2009
Overlapl,1/1/1980,12/31/989
Overlap2,1/1/1990,12/31/1999
Overlap3,1/1/2000,12/31/2009

Figure 9b. Sample observation periods.

Tutorial

The following tutorial guides the user through the major HObO tasks. The tutorial generally
is organized in the order in which a user would perform tasks. A user may or may not need to
perform all of theses tasks. So that the user could easily skip to an appropriate task, the tasks are
identified as separate sections.
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Create a New HObO Database
To create a new HObO database with the HObO interface, follow these four steps:

1. Select the New command from the File menu.

2. When the open file window opens, specify a name for the new HObO database and click
the Open button.

3. When the open file window opens again, select an existing polygon shapefile of the
study area

4. and click the Open button.
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Open an Existing HObO Database
To open an existing HObO database with the HObO interface, follow these three steps:

1. Select the Open command from the File menu.

2. When the open file window opens, select a name of the HObO database and
3. Click the Open button.

A dialog window will open asking if a backup database should be made. If yes is selected,

a copy of the selected HObO database will be copied in the same directory, with the date and time
appended to the file name.
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Load NWISWeb Data into HObO Database

To load NWIS data into a HObO database using NWISWeb from within HObO, select the
Get from NWISWeb command from the Data menu. This will retrieve NWISWeb data for the
entire study area. If the study area is large or contains a large number of wells or water levels, this
may take some time. For large study areas, it is recommended to retrieve the NWISWeb data using
the HObO_NWISWeb utility documented in Appendix 1 and then import the data into the HObO.
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Retrieving NWISWeb Data Using the HObO_NWISWeb Utility

The HObO_NWISWeb utility will retrieve NWISWeb data for the entire study area and
save the retrieved data in an XML file that can be imported into HObO later. To retrieve the
NWISWeb data using the HObO_NWISWeb utility follow these four steps:

1. Start the HObO_NWISWeb utility.
2. When the open file window opens, select a name of the HObO database.

3. When the save file window opens again, specify a name to save the retrieved data.
The program will show a progress dialog and start requesting the data from NWISWeb.
4. Once finished close the progress dialog by clicking on the x to close the dialog.
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Importing NWISWeb Data Retrieved Using the HObO_NWISWeb Utility

To import NWISWeb data from an XML file created by the HObO_NWISWeb utility
follow these two steps:

1. Select the Import NWISWeb data command from the Data menu.
2. When the open file window is displayed, select the name of the XML file with the data
retrieved using the HObO_NWISWeb utility.
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Creating a New Well Flag and Setting it for a Well

To create a new well flag and set it to a well, follow the following ten steps:

Select well info tab.

Click on the Add Well Flag button.

Once the Edit Flags task window opens click on the Add button.
Type in a unique 3 character key to use as a flag in the flag column.
Type a description of the key in the description column.

Select a color associated with the key from the window by clicking in the cell in the
Color column.

7. Click on the Update button.

8. From the Well ID dropdown box, select a well to flag.

9.

1

AU s L=

Select a flag from the Well flag dropdown box.
0. Click on the Update Data button to save the changes.

-ioix]
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Looking at Water-Level Data for a Well

Step 2

To look at water-level data for a well, follow the following two steps:

1. Select a well in the Well ID dropdown box.

2. Click on the Water-Level Info tab.

On the top pane a hydrograph will be displayed and on the bottom pane the water-level data

will be displayed.

File Data Observations Chart Table
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Zooming into an Area on the Hydrograph

To zoom in to an area on the hydrograph, follow the following three steps:

—

Move the mouse to the upper left corner of the area to zoom into and left click.

2. While holding the left mouse button down, drag the mouse to the lower right corner of
the area to zoom into.
3. Release the mouse button.

Head Observation Organizer

File Data Observations

Chart  Table

Step 1

Step 2

Step 3
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Well Info
34
32
30 /v Vater-Level Alttude
= [ ] Mewy unflagged data.
32 ] Mewy unflagged data with & water-level status code set.
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12
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u]
12M1M979 12101981 12101983 1291985 1281957  12/8M1989
WwellD DateTime WaterLevelDep | WaterLeveltlt | DataSource SourceD ateTime PrimaryFlag -
324630117082701 |12/8/197812.00:00 4M | 1257 3243 MNwi5Sweb data | 6/11/2007 2:03:10 PM | New unflagged data.
F24B30117082701 (1219979120000 4k | 125 325 MwISWwWeb data | 6/11/2007 2:09.10 P | Mew unflagged data with a water-level statuz o
324630117082701 | 7A14/19801200:00 M | 116 334 Mw5web data | 6/11/2007 2:09:10 PM | New unflagged data.
324630117082701 |1/29/1981 12.00:00 &M | 1296 32.04 MNw5web data | 6/11/2007 2:09:10 PM | New unflagged data.
324630117082701 | 8/25/1981 12.00:00 &M | 14.86 3014 MNwi5Sweb data | 6/11/2007 2:03:10 PM | New unflagged data.
324630117082701 | 511241982 120000 4M | 13.74 3N.26 MNwiSweb data | 6/11/2007 2:03:10 PM | New unflagged data.
324630117082701 | 3111983120000 M [12.2 328 Mwl5web data | 6/11/2007 2:09:10 PM | Mew unflagged data.
324630117082701 |12/2/198312:00:00 M | 1359 .4 Nwl5web data | 6/11/2007 2:09:10 PM | New unflagged data.
324630117082701 | 11/30/1984 12:00:00 &M | 13.96 3.04 MNwi5web data | 6/11/2007 2:03:10 PM | New unflagged data.
324630117082701 | 813/1985 12.00:00 4M | 1315 31.85 MNwiSweb data | 6/11/2007 2:03:10 PM | New unflagged data.
324630117082701 | 4/9/1986 12:00:00 4 | 11.39 3361 Mw5web data | 6/11/2007 2:09:10 PM | Mew unflagged data. i
324630117082701 | 2/20/1987 12.00:00 4M |12.27 3273 Mw5Sweb data | 6/11/2007 2:09:10 PM | New unflagged data.
324630117082701 | 9416/1987 12.00:00 4M | 14.62 30.38 MNwiSweb data | 6/11/2007 2:09:10 PM | New unflagged data.
324630117082701 | 3/9/198812:00:00 AM | 12,92 32.08 MNw15Sweb data | 6/11/2007 2:03:10 PM | New unflagged data.
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Zooming to the Full Hydrograph Area

To zoom to the full hydrograph, follow the following three steps:

1. Move the mouse onto the hydrograph and left click.
2. While holding the left mouse button down, drag the mouse in the upper left direction.
3. Release the mouse button.

Step 3 Step 2 Step 1
[Eread ObservationOrganizer )/ ol
File Data Observations Chart Table
Well Info
34
32 h"’.\l\',./.\,/_.,l/lv
30 Water Level Atitude
28 ] Mewy unflagged data.
ji ] Mewy unflagged data with & water-level status code set.
22
20
18
16
14
12
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g
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u]
1211979 12101981 12M0M983 1291985 1281957  12/8M989
WwellD DateTime WaterLevelDep | WaterLeveltlt | DataSource SourceD ateTime PrimaryFlag -
324630117082701 | 12/8/197812.00:00 4M | 1257 32.43 MNwiSweb data | 6/11/2007 2:03:10 PM | New unflagged data.
324630117082701 [124194197912.00:00 AW | 125 325 Mw/I5wieb data | 6/11/2007 2:09:10 PM | Mew unflagged data with a waterlevel status o
324630117082701 | 71141980 12:00:008M | 11.6 334 MNwi5web data | 6/11/2007 2:03:10 PM | New unflagged data.
324630117082701 |1/29/1981 120000 AM | 12.96 32.04 Mw5wWeb data | 6/11/2007 2:09:10 PM | New unflagged data.
324630117082701 | 8/25/1981 120000 M | 14.86 3014 MNwl5web data | 6/11/2007 2:09:10 PM | New unflagged data.
324630117082701 | 5121982120000 4M | 13.74 .26 MNwi5web data | 6/11/2007 2:03:10 PM | New unflagged data.
324630117082701 | 3A11/19831200:00 M [12.2 328 Mw5web data | 6/11/2007 2:09:10 PM | Mew unflagged data.
324630117082701 |12/2/198312:00:00 M | 1359 3.4 Nwl5web data | 6/11/2007 2:09:10 PM | New unflagged data.
324630117082701 | 11/30/1984 12:00:00 &M | 13.96 .04 MNwi5Sweb data | 6/11/2007 2:03:10 PM | New unflagged data.
324630117082701 | 811341985 120000 M | 1315 .85 Mwl5web data | 6/11/2007 2:09:10 PM | New unflagged data.
324630117082701 | 4/3/198612:00:00 4 | 11.39 3361 MNw5web data | 6/11/2007 2:09:10 PM | New unflagged data. i
324630117082701 | 2/20/1987 12.00:00 4M | 12.27 32.73 MNwi5Sweb data | 6/11/2007 2:03:10 PM | New unflagged data.
324630117082701 | 9416/1987 120000 M | 14.62 30.38 MNwl5web data | 6/11/2007 2:09:10 PM | New unflagged data.
324630117082701 | 3/9/198812:00:00 4 | 1292 32.08 MNw5web data | 6/11/2007 2:03:10 PM | New unflagged data. =
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Turning Hydrograph Data Points On and Off
To turn the hydrograph data points on and off follow the following two steps:

1. To turn the data points off, click on the check box in the hydrograph key next to the data
points to turn off.

2. To turn the data points on, click on the check box in the hydrograph key next to the data
points to turn on.

Head Observation Organizer =10 x|
File Data Observations Chart Table
‘well Info
34
32
30 —  water-Level Altitude
& [ ] et unflagged data.
33 m" ] Mewy unflagged data with a water-level status code set.
22 T
20
18 Steps 1 and 2
16
14
12
10
g
]
4
2
0]
1211979 12M0M931 12M0M983 1291985 128M957 1284989
WwellD DateTime WaterLevelDep | WaterLeveldlt | DataSource SourceD ateTime PrimaryFlag -
324630117082701 |12/8/197812.00:00 4M | 1257 3243 Mwl5web data | 6/11/2007 2:03:10 PM | New unflagged data.
F324630117082701 | 1299979 12:.00:00 4k | 125 325 MwISWweb data | 6411420 0910 PM | Hew unflagged data with a water-level status o
324630117082701 | 7A14/198012:00:008M | 116 334 MNw5Sweb data | 6/11/2007 2:09:10 PM | New unflagged data.
324630117082701 | 1/29/1981 12.00:00 &M | 12.96 32.04 MNwiSweb data | 6/11/2007 2:03:10 PM | New unflagged data.
324630117082701 | 8/25/1981 120000 M | 14.86 3014 MNwl5web data | 6/11/2007 2:09:10 PM | New unflagged data.
324630117082701 | 5121982120000 4M | 13.74 .26 MNw5web data | 6/11/2007 2:03:10 PM | New unflagged data.
324630117082701 | 3A11/1983 120000 M [12.2 328 Mw5'web data | 6/11/2007 2:09:10 PM | New unflagged data.
324630117082701 |12/2/198312:00:00 M | 1359 .4 MNwl5web data | 6/11/2007 2:09:10 PM | New unflagged data.
324630117082701 | 11/30/1984 12:00:00 &M | 13.96 .04 MNwi5Sweb data | 6/11/2007 2:03:10 PM | New unflagged data.
324630117082701 | 811341985 120000 M | 1315 .85 Mwl5web data | 6/11/2007 2:09:10 PM | New unflagged data.
324630117082701 | 4/9/1986 12:00:00 4 | 11.39 3361 MNw5web data | 6/11/2007 2:09:10 PM | New unflagged data. o
324630117082701 | 2/20/1987 12.00:00 4M | 12.27 32.73 MNw1Sweb data | 6/11/2007 2:03:10 PM | New unflagged data.
324630117082701 | 94161987 120000 M | 14.62 30.38 MNwl5web data | 6/11/2007 2:09:10 PM | New unflagged data.
324630117082701 | 3/9/1988 12:00:00 48 | 12,92 32.08 Nwi5Sweb data | 6/11/2007 2:03:10 PM | New unflagged data.
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Turning Hydrograph Key On and Off
To turn the hydrograph key, follow the following two steps:
1. To turn the hydrograph key off, click on the Show Key command from the Chart

menu.
2. To turn the hydrograph key on, click on the Show Key command from the Chart menu.

Head Observation Organizer
File Data Observations | Chark Table

wellInfo | water-Level infc [P i 4'—i Steps 1 and 2

Show Shaort Key
) J
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Selecting Multiple Water-Level Records from the Hydrograph

To select multiple water-level records from the hydrograph, follow the following six steps:

N

b

6.

By right clicking on the hydrograph and looking at the pop up menu, it can be determined

Right click on the hydrograph.
From the pop up menu select the Select Records command.

Left click the mouse on the hydrograph.

While holding the left mouse button down, drag the mouse over the data points of
interest. The records that fall inside the box that was dragged will be selected in the

table.

Right click on the hydrograph.

From the pop up menu, select the Select Records command to revert back to zoom in

mode.

by the check mark next to the Select Records command if the program is in zoom mode or
selection mode. If the check mark appears next to the Select Records command, the
program is in selection mode.

Steps 2 and 6

Head Observation Organizer

File Data Observations Chart Table

=10l x|

Well Info
34
32
30 Edit Flags Water-Level Aftitude
gg » Select Records u Mew unflagged data.
24 -] New unflagged data with a water-level status code set.
22
20
18
16
14
12
10
8
[
4
2
o
1211979 12101881 12101883 1281985 12091957  12/8M19589
WellD DateTime WaterLevelDep | WaterLevelalt | DataSource SourceDateTime FrimaryFlag
324630117082701 |12/8/197812.00:00AM | 12,57 3243 NwISweb data | 6/11/2007 2:09.10 PM | New unflagged data.
324630117082701 [12/19/197912:00:00 &M [12.5 325 MY ‘eb data [6/11/2007 2:09:10 PM | New unflagged data with a water-level status ¢
324630117082701 | 7/14/198012:00:00 4M | 11.6 334 Nw/ISWweb data | 6/11/2007 2:03:10 PM | New unflagged data.
324630117082701 | 1/29/1981 12:00:00 4M  |12.96 32.04 NwISWweb data | 6/11/2007 2:09:10 PM | New unflagged data.
324630117082701 | 8/25/1981 12:00:00 &M | 14.86 30.14 Nw/ISWweb data | 6/11/2007 2:09:10 PM | New unflagged data.
324630117082701 | 5/12/198212:00:00 4M |13.74 3.26 Nw/ISWeb data | 6/11/2007 2:03:10 PM | New unflagged data.
324630117082701 | 311141983 12:00:00 M  |12.2 328 Nw/ISweb data | 6/11/2007 2:09:10 PM | New unflagged data.
324630117082701 | 12/2/198312:00:00 4M  |13.59 KK Nw/ISWweb data | 6/11/2007 2:03:10 PM | New unflagged data.
324630117082701 | 11/30/1984 12:00:00 &M | 13.96 31.04 NwISweb data | 6/11/2007 2:09.10 PM | New unflagged data.
324630117082701 | 8/13/198512:00:00 4M  |1315 31.85 Nw/ISweb data | 6/11/2007 2:09:10 PM | New unflagged data.
324630117082701 | 4/9/198612:00:004M  |11.39 3361 Nw/ISWweb data | 6/11/2007 2:03:10 PM | New unflagged data. o
324630117082701 | 2/20/1987 12:00:00 4M  |12.27 3273 Nw/ISweb data | 6/11/2007 2:09:10 PM | New unflagged data.
324630117082701 | 9/16/1987 12:00:00 &M | 14.62 30.38 Nw/ISWweb data | 6/11/2007 2:09:10 PM | New unflagged data.
324630117082701 | 3/9/19881200:00 84  |1292 32.08 NwISweb data | 6/11/2007 2:09.10 PM | New unflagged data.
224ACI01 1 7N0I70 Q21 Q00 12-NN-NN Akd 1F Q0 hel=Nyie) RIS fab A-b- (M1 007 20010 DhA | hlau s nnflammnd ,-II-J-. LILI

5

|T:\HDbU Project\Kiden'/D.mdb

4

40




Head Observation Organizg

Step 3

Step 4
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Wwell Info
34
32
e Water-Level Alitude
& | Mewy unflagged data.
33 ] Mewy unflagged data with & water-level status code set.
22
20
18
16
14
12
10
g
5]
4
2
0]
1211979 12101981 1201953 1291985 12841957 1251989
WwellD DateTime WaterLevelDep | WaterLeveldlt | DataSource SourceD ateTime PrimaryFlag -
324630117082701 | 12/8/1978 120000 4M | 1257 32.43 MNwiSweb data | 6/11/2007 2:03:10 PM | New unflagged data.
2701 (1219419731 00 Ak 125 325 MHwil5web data | 6/11/2007 2 0Pk | Mew unflagged data with a water-level statuz
324630117082701 | 7A14/198012.00:00 M | 116 334 Mw5WwWeb data | 6/11/2007 2:09:10 PM | New unflagged data.
324630117082701 | 1/29/1981 12:00:00 4M | 12.96 32.04 MNwiSweb data | 6/11/2007 2:03:10 PM | New unflagged data.
324630117082701 | 8/25/1981 12.00:00 4k | 14.86 3014 M/ SWweb data | 6/11/2007 2:09:10 PM | Mew unflagged data.
324630117082701 | 5A12/1982 120000 M | 13.74 3N.26 Mw/5'Web data | 6/11/2007 2:09:10 PM | New unflagged data.
324630117082701 | 3A11/1983 120000 8M  [12.2 328 MNwiSweb data | 6/11/2007 2:09:10 PM | Mew unflagged data.
324630117082701 | 12/2/1983 120000 M | 1353 KK Mw5web data | 6/11/2007 2:09:10 PM | New unflagged data.
324630117082701 | 11/30/1984 12:00:00 &M | 13.96 3.04 MNwiSweb data | 6/11/2007 2:03:10 PM | New unflagged data.
324630117082701 | 841341985 12.00:00 M | 1315 .85 MNw5Sweb data | 6/11/2007 2:09:10 PM | New unflagged data.
324630117082701 | 4/9/1986 12:00:004M | 11.39 3361 Mw5web data | 6/11/2007 2:09:10 PM | New unflagged data. o
324630117082701 | 2/20/1987 12.00:00 4M | 12.27 32.73 MNwiSwieb data | 6/11/2007 2:03:10 PM | New unflagged data.
324630117082701 | 94161987 120000 M | 14.62 30.38 MNwl5web data | 6/11/2007 2:09:10 PM | New unflagged data.
324630117082701 | 3/9/1988 12:00:00 AM | 12,92 32.08 MNwi5Sweb data | 6/11/2007 2:03:10 PM | New unflagged data.
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Adding New Primary Water-Level Flags

To add new primary water-level flags follow the following nine steps:

W=

Noawns

*

Right click on a record in the table.

Select edit flags from the popup menu.

From the Set water-level flags task window, click on the Add flag button next to the
dropdown list of primary flags.

Once the Edit Flags task window opens, click on the Add button.

Type in a unique three character key to use as a flag in the flag column.

Type a description of the key in the description column.

Select a color associated with the key from the window by clicking in the cell in the
Color column.

Click on the Update button on the Edit Flags task window.

Click on the Update button on the Set water-level flags task window to save and
update the database.

Head Observation Organizer =10l x|

File Data Observations Chart Table

Well Info  Water-Level Info |

34
32
e — \Water-Level Aftitude
23 ] Mewy unflagged data.
ji ] Mewy unflagued data with & water-level status code set.
22
20
18
16
14
12
10
g
[
4
z ]
o
12011979 12101981 120019583 1281985 128158537 12/81989
WwielllD DateTime ‘waterLevelDep | WaterlLeveltlt | DataSource SourceD ateTime PrimaryFlag -
324630117082701 | 12/8197812:00:00 4 (1257 32.43 MiwlSweb data | B/11/2007 2:09:10 PM | Mew unflagged data.
324630117082701 (1219/197912:00:00 M [125 325 NiwfIShw'eb data [ 6/11/2007 2:09:10 PM | New unflagged data with a water-level status
324630117082701 | 7/14/198012:00:00 40 |11.6 33.4 Mw/I5WwWeb data | 6/11/2007 2:09:10 PM | Mew unflagged data.
3 011 1 |1/ M 4 H 5 a
324630117082701 | 8/25/1981 12:00:00 40 (1486 3014 Edit Flags <& K E AN OO Step 2
324630117082701 | 51241982 12:00:004M (1374 31.26 View Source E/11/2007 2:09:10 PM | Mew unflagged data.
324630117082701 | 31141983 12.00:00 8 (122 328 /11/2007 220310 PM | New unflagged data.
324630117082701 | 12/2/198312:00:004M (1359 N4 MNw/ISWweb data | 6/11/2007 2:09:10 PM | Mew unflagged data.
324B30117082701 | 11/30/1954 12:00:00 AM [13.96 31.04 MNw/ISWwWeb data | 6/11/2007 2:09:10 PM | Mew unflagged data.
324630117082701 | 841341985 12:00:00 4 (1315 31.85 MiwlSw'eb data | 6/11/2007 2:09:10 PM | New unflagged data.
324630117082701 | 4/9/1986 1200:004M (11,39 3361 MNw/I5Wweb data | 6/11/2007 2:09:10 PM | Mew unflagged data. s
324630117082701 | 2/20/1987 12:00:00 4 (1227 32.73 MiwlSweb data | 6/411/2007 2:09:10 PM | Mew unflagged data.
324630117082701 | 941641987 12:00:00 8 [14.62 30.38 MNwlSWweb data | 6/11/2007 2:09:10 PM | Mew unflagged data.
324630117082701 | 3/9/1988 1200:00 M (1292 32.08 MNw/5WwWeb data | 6/11/2007 2:09:10 PM | Mew unflagged data. =
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Set water-level flags: |
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Cancel |
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Adding New Secondary Water-Level Flags

To add new secondary water-level flags, follow the following eight steps:

Right click on a record in the table.

Select edit flags from the popup menu.

From the Set water-level flags task window, click on the Add flag button next to the
checked list of secondary flags.

Once the Edit Flags task window opens, click on the Add button.

Type in a unique three character key to use as a flag in the flag column.

Type a description of the key in the description column.

Click on the Update button on the Edit Flags task window.

Click on the Update button on the Set water-level flags task window to save and
update the database.

W=

® NN A

Head Observation Organizer [ -0l x|

File Data Observations Chart Table
wellInfo " ater-Level Info I

34
32
e Water-Level Altitude
e | Mewy unflacoed data.
ii m Mewy unflagoed data with & water-level status code set.
22
20
18
16
14
12
10
g
[
4
2
o
121141979 12104931 12M0M983 12/9M985  12/8M1957  12/8M939
WwiellD DateTime waterLevelDep | WaterlLevelslt | DataSource SourceD ateTime PrimaryFlag -
324B30117082701 |12/8/197812:00:004M (1257 3243 MNwISWweb data | 6/11/2007 2:09:10 PM | Mew unflagged data.
324630117082701 121941979 12:00:00 AM | 125 325 Miw/|S'w'eb data | 6/11/2007 2:09:10 PM | Mew unflagged data with a water-level status o
324630117082701 | 7/14/198012:00:00 80 |[11.6 33.4 Mw|5Wweb data | 6/11/2007 2:09:10 PM | New unflagged data.
b I\ =h data | B/
324630117082701 | 8/25/1981 12:00:00 4 [14.86 3014 Edit Flags <& Z 2 ; Step 2
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Set water-level flags: |

Prirnary flag:

INew unflagged data.

Secondarny flag:

Comments

[ Summer measurement

[ Spring measurement

[ Meazurement during dry vear
[] Measurement during wet year

~|  Addflag |

Addflsz & Step 3

IJpdate * — Step 8

Cancel |

Add <+ Step 4

Flag Description
SUM Surmmer measurement D

elete
SPR Spring measurement _I
DRY Meazurement during dry year
WET Meazuremer) during wet year

Step
)

Step
6

Updsi=— Step 7

Cancel I p
3
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Changing Primary Water-Level Flag for a Single Record

To change the primary water level for a single record, select the new primary flag from the
dropdown box in column titled PrimaryFlag.

[ Head Observation Organizer

=10l x|

File Data Observations Chart Table
well lnfo  water-Level Info I
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32
3D Water-Level Altitude
23 || Mewy unflagged data.
ii -] Merwy unflagoed data with & water-level status code set.
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"wellD DateTime WaterLevelDep | “WaterLevelalt | PrimaryFlag SecondaryFlag
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324630117082701 (12191979 1200:00 AM (125 3258 Mew unflagged data with a water-level status code set. =
324630117082701 | 7/14/198012:00:00 AM  |11.6 334 MNew unflagged data. =l
324630117082701 [1/23/1981 120000 AM | 12.96 32.04 MNew unflagged data. =l
324630117082701 | 8/26/1981 12:00:00 AM | 14.86 3014 MNew unflagged data. =l
324630117082701 | 5121982120000 M |13.74 .26 MNew unflagged data. =l
324630117082701 | 31141983 120000 AM  [12.2 32.8 MNew unflagged data. A~
324630117082701 [12/2A198312:00:00 M | 13.59 3.4 MNew unflagged data. =l
324630117082701 [11/30/1984 12:00:00 &M |13.96 3.04 MNew unflagged data. =l
324630117082701 | 81341985 12:00:00 M |13.15 3.85 MNew unflagged data. =l
324630117082701 | 4/9/198612:00:00AM 11,39 3361 MNew unflagged data. =
324630117082701 | 2/20/1987 120000 AM | 1227 32.73 MNew unflagged data. =l
324630117082701 | 91641987 12:00:00 AM | 14.62 30.38 New unflagged data. =l
324630117082701 | 3/9/1988 12:00:00AM 12,92 32.08 MNew unflagged data. =l
324630117082701 |9/23/1988 12:00:00 AM | 15,98 23.02 Mew unflagged data. =
324630117082701 | 3/21/1989 120000 AM | 17.26 27.74 New unflagged data. =l
324630117082701 |9412198912.00:00 4 | 19.97 25.03 Mew unflagged data. =l
324630117082701 | 3/144199012:00:00 AM | 15,57 29.43 Mew unflagged data. =l
324630117082701 | 9/12/1990 12:00:00 A |0 0 Hew unflagged data with a water-level status code set. =
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Changing Secondary Water-Level Flags for a Single Record

To change secondary water-level flags for a single record, follow the following four steps.

1.

secondary flags.

Right click on a record in the table.
Select edit flags from the popup menu.
From the Set water-level flags task window, click on the check boxes to set the

Head Observation Drganizer

File Data Observations Chart

Click on the Update button to save and update the database.

=10 ]
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324630117082701 | 841341985 12:00:00 4 (1315 31.85 MiwlSw'eb data | 6/11/2007 2:09:10 PM | New unflagged data.
324630117082701 | 4/9/1986 1200:004M (11,39 3361 MNw/I5Wweb data | 6/11/2007 2:09:10 PM | Mew unflagged data. s
324630117082701 | 2/20/1987 12:00:00 4 (1227 32.73 MiwlSweb data | 6/411/2007 2:09:10 PM | Mew unflagged data.
324630117082701 | 941641987 12:00:00 8 [14.62 30.38 MNwlSWweb data | 6/11/2007 2:09:10 PM | Mew unflagged data.
324630117082701 | 3/9/1988 1200:00 M (1292 32.08 MNw/5WwWeb data | 6/11/2007 2:09:10 PM | Mew unflagged data. =
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Set water-level flags: |

Prirnary flag:

INew unflagged data. j Add flag:

Secondary flag:

(] Summer meazurement Add flag:
[ Spring measzurement
[ Measzurement during dry year

Step 3 —P»= | Measurement during wet year

Comments

Update i— Step 4

—_ ]

Cancel |
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Changing Primary and Secondary Water-Level Flags for Multiple Records

steps.

Step 1

To change primary and secondary flags for multiple records, follow the following five

1. Select the records in the table by left clicking the mouse on the first record of interest,
and while keeping the left mouse button down, drag the mouse to the last record of

interest.

2. Once the records are selected, right click on any selected record and select the edit flags
command from the popup menu.
3. From the Set water-level flags task window, set the primary flag from the Primary flag
dropdown list.

4. From the Set water-level flags task window, click on the check boxes to set the

secondary flags.
5. Click on the Update button to save and update the database.
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Step 2
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Step 3

o
Prirmany flag:
INew unflagged data. ﬂ Add flag:

Secondary flag;

[[] Summer measurement Add flag:
[] Spring measurement
[ Measurement during dry year

Step 4 —Pp | Meazurement during wet year

Comments

IJpdate '4'— Step h

—_—

Cancel |
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Updating Location Values of Wells by Importing a dbf Table

To update location values of wells by importing a dbf table, follow the following thirteen

steps.

N =

(98]

e

13

Click on the Import from table command from the Data menu.

. When the Import data task window appears, type a description of the import and press

the enter key.

When the new definition window appears, click the OK button to add the new
description to the database.

Click on the button next to the textbox for the Well file to select the dbf file to import.
Select the dbf file to import from the open file window.

Click on the Update current data with new data button.

Click on the X value field check box.

Select the x value field name from the X value field dropdown box.

Select the y value field name from the Y value field dropdown box.

. Select the projection of the coordinates from the XY projection dropdown box.
11.
12.

Select the well id field name from the Well ID field dropdown box.
Click the Import button to import the data.

. Once the data was imported successfully, click the OK button to close the successfully

imported data window.

Head Dbservation Organizer

File | Data Observations Chart  Table

Cdel  Get From NWISWeh
Import MWISWeb data

Step 1

B [
Options

52



(B mportdata

=0l x|

Import narne: IImport table from wd ;:: Step 2
" Add only new data & Update all wells.
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Adding New Water-Level Altitude and Depth Data from a Comma-Separated Text File

To add new water-level altitude and depth data, follow these eleven steps:

I.

Click on the Import from table command from the Data menu.

2. When the Import data task window appears, type a description of the import and press

the enter key

. When the new definition window appears, click the YES button to add the new

description to the database.

Click on the button next to the textbox for the Water-level file to select the text file to
import.

Select the text file to import from the open file window.

Select the well id field name from the Well ID field dropdown box.

Select the water-level date/time field name from the WL date/time field dropdown box.
Select the water-level depth field name from the WL depth value field dropdown box.
Select the water-level altitude field name from the WL altitude value field dropdown
box.

. Click the Import button to import the data.
. Once the data were imported successfully, click the OK button to close the imported

data window.

Head Obseryation Organizer
File | Data Observations Chart  Table
el Get from NWISWeh
@ Import MWISheb data
]

Step 1

Options |
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Appendix 1
HObO_NWISWeb Utility

Introduction

The HObO_NWISWeb utility documented in this Appendix allows the user to retrieve data
directly from NWISWeb and creates a XML file that can be imported into HObO.
HObO_NWISWeb was developed so the retrieval task could be performed separately from the
HODbO interface. This separation allows the user to continue flagging water levels while data are
being retrieved. In addition, the HObO_NWISWeb utility is designed to continually resubmit the
web request when the connection times out. This resubmittal allows the retrieval to finish without
user intervention.

HObO_NWISWeb utility is installed at the same time as HObO. See the Introduction
section of this report for instructions and system requirements.

Running HObO_NWISWeb Utility

First, the HObO_NWISWeb utility requires a HObO database in order to determine the
extent of data to request from NWISWeb. When the program is started, an Open file window pops
up and the user is asked to select a HObO database (fig. 10a). After selecting a HObO database,
the utility will open a save file window for the user to specify an output file name and select a
location for the file to be saved (fig. 10b). Finally, a window will open showing the progress of the
retrieval process (fig. 10c). Once the retrieval is complete, a message window will tell the user that
the download is complete. The retrieved data can be imported into HObO using the Import
NWISWeb data command under the Data menu of HObO.
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Select a database name ko open

Lok jr |@ HOBOProject
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It

Figure 10a. Open file window to select an existing HObO database.
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Figure 10b. Save file window to specify a name to save the retrieved data.
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Current HObO databasze is: T:AHObOProject\kidenw/D.mdb
Current output filename iz T:\HObOProject«Kiden. xml

Getting zites from the web for tile & out of 12

Figure 10c. Progress window showing the status of data being retrieved
from NWISWeb.
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Appendix 2
ArcGIS NWISWeb Extension

Introduction

Querying data from the NWISWeb is difficult when using geographic information systems
(GISs), such as ArcMap. To simplify this task, an ArcMap tool was developed to utilize the
geographical capabilities of ArcGIS to determine the geographic extent of the data needed. The
ArcMap tool retrieves the data from NWISWeb, and creates a point shapefile that is imported into
ArcMap. This shapefile is displayed on the Map Pane of ArcMap plus a hot link that connects to
the NWISWeb Site Description page for each site. This tool also allows the user to select a site and
explore ground-water, surface-water, and(or) water-quality data related to the site, through use of
the hot link to NWISWeb.

Installation of the NWISWeb Extension

Before installing the NWISWeb Extension, make sure that the Microsoft .NET Framework
Version 2.0 and ESRI ArcGIS Version 9.2 are installed. NWISWeb Extension is provided with a
standard windows installer program for the installation of NWISWeb Extension. Obtain a copy of
the NWISWebExtensionSetup.msi installation file from http://pubs.water.usgs.gov/of2007-1383/,
and install a copy on your computer. Double click on the NWISWebExtensionSetup.msi file, and
the installer program will commence.

Use of NWISWeb Extension

The NWISWeb Extension provides new capabilities to ArcMap. It packages the NWISWeb
toolbar and the NWISWeb command (fig. 11a). The NWISWeb toolbar contains the NWISWeb
command, and becomes visible when the extension is activated in ArcMap. To activate the
extension in ArcMap, click on the Extension command from the Tools menu (fig. 11b). Once the
Extension window appears, select USGS NWISWeb Extension from the list by clicking on the
check box next to the extension (fig. 11c¢).

[ =

%

Figure 11a. NWISWeb toolbar with the NWISWeb command.
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Untitled - ArcMap - ArcInfo

Figure 11b. Steps to turn on the NWISWeb extension in ArcMap.
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Extensions 2 x|

Select the extensions you want o use.

----- 30 Analyst

----- ArcSoan

----- O Data Interoperability
----- Geostatistical Analyst
----- M aplex

----- Metwark Analyst

----- Publisher

----- Schematics

----- Spatial Analyst
-] Survey Analpst [Mat registered/autharized)
----- [ Tracking &nalyst [Nat registered/autharized)
USGES NwWISWeb Extenzion

----- ®Tools Prao

Drescription:
USGS MwlSiweb Extenzsion

Thiz extension provides users with tools to help get information from
the USGS MwiS'web webzite to use in &rchdap.

About Extenzions Cloze

Figure 11c. ArcMap Extension window.

Use of NWISWeb Command

To use the NWISWeb command, first spatial data must be loaded into the ArcMap session
and the projection of the data frame defined. Once this is done, the NWISWeb command becomes
active. To download NWISWeb data, zoom into the area of interest on the map and click on the
NWISWeb command. A save file window will appear for the user to specify the name and location
of the shapefile where the site data will be saved (fig. 12). The tool will retrieve site information
based on the current extent of the map window from NWISWeb over the internet.
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nwiswebsite x|
Look. ir; II:I OutTemp j EI alﬁlﬁl IE = |Ga

Name: — [jrwis_Sies
Cave as bype: IShapefiIe j Carcel |

Figure 12. Save file window to specify the site shapefile name.

Results From the NWIS Web Command

Once the NWISWeb command downloads the data from NWISWeb, it creates a shapefile
and adds it to the map (fig. 13). When it adds the new shapefile to the map, it sets the hyperlink
setting so that when the hyperlink tool is selected and NWISWeb clicked on, it will open the site
page from the NWISWeb website. Table 2 shows a list of fields that are populated for the shapefile
from NWISWeb and their description.
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Figure 13. Results of the retrieval from NWISWeb.
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Table 3.

Fields populated by the ArcGIS NWISWeh Extension.

Field Name Description
Agency Source Agency Code
SiteldNo Site identification number
StationNam Local Number or Station Name
Latitude Latitude (ddmmss)
Longitude Longitude (dddmmss)
LLAccCode Latitude-longitude coordinate accuracy
LLDatum Latitude-longitude datum
DDLat Latitude in decimal degrees
DDLong Longitude in decimal degrees
DDDatum Decimal Latitude-longitude datum
RealTimeCo Real-time data flag
DischBegin Daily streamflow data begin date
DischEnd Daily streamflow data end date
DischCount Daily streamflow data count
PeakBegin Peak streamflow data begin date
PeakEnd Peak streamflow data end date
PeakCount Peak streamflow data count
QWBegin Water quality data begin date
QWEnd Water quality data end date
QWCount Water quality data count
GWBegin Ground-water data begin date
GWEnd Ground-water data end date
GWCount Ground-water data count
WebLink URL to NWISWeb site page
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Appendix 3

Tables Created by HObO

Head Observation Organizer (HObO) stores data in an ESRI ArcGIS personal geodatabase.
The personal geodatabase is a Microsoft Access database. Although editing the tables in Microsoft
Access or ArcGIS is possible, care should be taken to not damage the HObO database. HObO
creates 13 main tables (table 3). These tables store both the spatial and tabular data. Of the 13
tables, 2 tables (HObOStudyArea and HObOWells) store spatial data. HObOStudyArea stores
polygons defining the study area that are used to check wells when importing data. HObOWells
stores well-point locations. The table HObOWL stores measured water levels and the flags
assigned to the water levels. The remainder of the tables are lookup tables and parameters used by

HObO.

Table 4. Tables created by HObO.

Table name
HObOImportDef
HObOObservationDef
HObOPrimaryLUT
HObOProjectionInfo
HObOProp
HObOSecondaryLUT
HObOSourceLUT
HObOStudyArea
HObOWellComments
HObOWells
HObOWellsLUT
HObOWL
HObOWLComments

Data stored in table
Parameters used for importing
Parameters used for observations
Primary key and description
Projection information
HODbBO properties
Secondary key and description
Source key and description
Study area polygons
Well comments
Well points
Well key and description
Measured water-levels
Water-level comments
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