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Introduction – the Critical Nature of Springs

Springs ecosystems are among the most biologically and culturally diverse and
productive habitats. Yet they are poorly understood, are afforded little protection,
and are among the most threatened ecosystems on Earth. Despite their relatively
small size, springs support at least 15% of the endangered animals in the United
States, as well as untold thousands of rare or highly restricted species. Toward the
goal of developing a global initiative to improve springs stewardship, we have
developed a methodology for inventory and assessment of the ecological health and
functionality of these fragile resources.

Survey of Lockwood Spring in Coconino National Forest, northern Arizona.
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A comprehensive evaluation requires a survey of geomorphology, soils, geology,
solar radiation, flora, fauna, water quality, flow, georeferencing, and cultural
resources, as well as a thorough assessment of the site’s condition and risks. The
information we collect in each category is extremely complex, and many of the data
are interrelated. For example, water quality is linked to flow, geology,
geomorphology, soils, flora, and fauna. Consequently, we designed a relational
database that provides a framework to compile this information, and to analyze
biological, physical, and cultural relationships, many of which are poorly
understood.

A relational database should follow three primary rules. First, it should take no
longer to enter data than it does to collect them. Although this may seem obvious,
many databases are poorly designed, with methods that are not structured to
facilitate data entry. Also, the interface should provide structure that assures
consistency of data (for example, using drop-down boxes that refer to related lookup tables) while still providing flexibility for anomalous situations. Finding this
balance can be challenging, and usually requires compromise of either flexibility or
consistency. Last, it is critical that the information is accessible and useful once the
data have been entered. Again, this seems obvious, but a surprising number of
databases are designed with little forethought as to the wide range of data that
researchers and managing agencies may want, beyond a few obvious standardized
reports. The primary tables and the relationships between them are the foundation
of a relational database, and determine whether or not it is possible to export
meaningful data. It is important to provide a wide range of information products
that are easily generated and exported. However, a database also should allow
researchers to design complex queries that export data for unanticipated
information needs.
Our Springs Inventory Database offers a user-friendly front-end interface using
Microsoft Access 2007. It offers easy methods to enter, retrieve, and analyze
inventory data, making it accessible for landowners and managing agencies as well
as researchers to improve the quality and integration of information about springs.
Invertebrate
collection at
Barbership
Springs, Coconino
National Forest,
northern Arizona.
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Database Overview
Inventory is a fundamental element of ecosystem stewardship, providing essential
information on the distribution and status of resources and processes within
ecosystems. Systematic inventory informs and therefore precedes assessment,
planning, management action, and monitoring.

We have defined three levels of inventory. Level I involves a general reconnaissance
survey of springs within a landscape or land management unit, including brief (1520 minute) site visits to record georeferencing data and access directions,
photograph the source and microhabitat array, and note the basic features of the
springs ecosystem, such as biota and flow. This level of inventory is useful for
identifying the distribution of springs across a landscape, and determining the need
for more rigorous inventories. Level II involves a detailed inventory of a springs
ecosystem to describe baseline physical, biological, socio-cultural, and
administrative context variables. Level III requires long-term monitoring and
research of Level II variables for selected springs.

We developed the Springs Inventory Database with the capacity to contain and
analyze individual or multiple surveys of springs across landscapes. For Level II
surveys, we focus on seven categories recognized by experts as being important to
the ecological form, function, and sustainability of springs. These categories include
1) groundwater geochemistry and flow; 2) geomorphology; 3) habitat and soils; and
4) flora and fauna; 5) sociocultural significance; 6) human influences; and 7)
administrative (legal and managerial) context.

Each Level II survey consists of two parts: a
Springs Inventory Protocol (SIP) and a Springs
Ecological Assessment Protocol (SEAP). The
inventory component focuses on the physical
characteristics and condition of the springs
ecosystem. The SEAP component is a process of
evaluating the inventory data as well as other
external information to generate a condition and
risk score in each of the seven categories.

Water quality field measurements
at unnamed spring in ApacheSitgreaves National Forest, Arizona.

The database facilitates archival of qualitative
and quantitative information within these
categories to document present conditions,
establish a baseline for future reference, inform
the assessment process, guide monitoring,
evaluate stewardship efforts, and monitor
changes influenced by aquifer depletion, climate
change, and other factors for individual springs,
or for many springs across a landscape. A small
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team of experts with knowledge of geography, hydrology, biology, socioeconomics,
and anthropology can gather field information, typically in about 1.5 to 3 hours,
entering it on standardized sheets.
The database forms match the format of the field sheets to allow an individual with
limited training to enter the information into the database. Although it is possible to
enter some, if not all, the data in the field, this method lacks a paper trail required by
some quality control protocols. The Level II inventory field form includes 5 pages for
data entry, and one key page that provides dropdown box options in the database.
The system is designed to be user-friendly, and is populated with drop-down fields
that facilitate data entry while minimizing the chance of errors. Buttons and tabs
allow the operator to easily move between forms.
Field data collection at
Merritt Springs in
Coconino National Forest,
northern Arizona.

Database Structure
The database is divided into two files, referred to as the Front End and the Back End.
The Front End provides the interface—the user-friendly forms, queries, and reports
that the user interacts with. The Back End contains the data, the more than 50 tables
that are related to each other in some way. This file is unwieldy for anyone not
familiar with relational databases.
The database may be used on a network by more than one user. However, it is
extremely important that they not use the same Front End file to access the Back
End file. The Front End interface must be loaded onto any computer that will be
using the database.

When a user opens the database for the first time, it may be necessary to link these
two files. If this is not necessary, or your interest is simply too fragile, you can
breeze through these next steps, or move onto the next section.
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To open the database for the first time:
1. Copy both files to a hard drive where the file may be edited. As noted above,
if the database is to be used across a network, the Front End file must be
loaded onto each computer. Accessing a Front End file from across a network
could cause serious problems with the Back End file.
2. Open the “springs.accdb” file; this is the database Front End, which contains
the forms and queries.
a. A security warning may open, notifying you that certain content
in the database has been disabled.
1. Should this happen, click “Options”
2. A security alert screen will open.
3. Click “Enable this content”; otherwise none of the macros
(buttons, etc.) will function.
4. Alternatively, you can open the trust center and select the
directory where the database is located to identify it as a “trusted
location”.
5. Click “okay” and you will be sent back to the database
b. Now you must tell the database front end where the back end tables are
located.
1. Click on “Database Tools” in the menu, then select “Linked Table
Manager.”
2. A list of all linked tables will show up. Click “Select All”, and then
“OK.”
3. Then browse to the location of the database files on your hard
drive, (or on the network drive) .
4. Select the “springs_be.accdb” file; this is the database Back End,
which contains all the data.
5. Click “Open.”
6. You should get a message that all the linked tables were
successfully refreshed.
7. Once you get this message, click “ok” on the message box.
8. Click “close” on the linked table manager.
c. You can either enter any of the available login names, or add a new one.
Then click “enter database.”
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Logging In and Getting Started
When the database is opened, a form opens to request a login name. It is easy to add
a new user; click the Add Name button and edit the list, then close the table. Refresh
the list by clicking the refresh icon. If this isn’t present, instructions are provided in
the Hints section. Select a name and press Enter to open the Main Switchboard
(Figure 1). From here the user can access all sections of the database.

Figure 1. Main Switchboard, Springs Inventory Database opens after a user has logged in.
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The primary database tables are locations, surveys, and microhabitats. In addition
there are many additional related tables and lookup tables. The primary tables and
their relationships are shown in Figure 2.
Microhabitats

Projects

Geology
Locations

Surveys
Fauna

Soils
Discharge Sphere
Flora

Flow
Georeference

Images
SEAP
Water Quality

Figure 2. Primary Table and Relationship Structure.

Locations Form – Site Information
Each spring is entered in the
database as a separate site record
on an Add Location form that
includes location information, land
ownership, managing agency, and
access directions. The database
automatically generates a site code
by concatenating the spring name
with the county (or equivalent),
state (or equivalent), and country,
and eliminating all spaces. In the
example shown, the system
generates the site code
“GrassiLakesBighornABCA.”

Although these site codes can be
changed should the spring name be
entered incorrectly, or if there are
springs in the same county with the
same name, we recommend not

Figure 3. Add Location Form.
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changing them without a splendid reason for doing so. The system does not allow
duplicate site codes, thus minimizing the risk of entering the same spring twice.
The Country, State, and County dropdown fields are successively linked to limit
options for data entry based on previous selections. Once the country is entered,
such as “CA”, only Canadian provinces are listed in the State/Province dropdown
field. Upon entering “AB”, only Alberta counties are listed.

Throughout the database, with few exceptions, no other values may be entered in
the dropdown fields other than those offered. This eliminates the potential for
misspellings and incorrect entries, and assures consistency of data for analysis. In
most cases throughout the database, double-clicking the dropdown field will open
the underlying table, which is then editable if necessary. Currently not all Canadian
provinces are included in the database, and only US, Canada, and Mexico are listed in
the countries
table. Others
may be added as
necessary. All
US states, and
many counties,
are already
included. Upon
entering “AZ”,
for example,
double-clicking
the County
dropdown field
opens a
reference map
of the state and
list of counties.
Double-clicking
the county will
close this form
and place the
selected county
in the Add
Figure 4. County Edit/Choose Form, opened by double-clicking the
Location form.
County field. This allows users to add or edit the underlying tables.

Again in the Add Location form, clicking the “Save and Close” button generates the
site code and a popup form that asks if the information and site code are correct.
Many such actions are driven by buttons used to navigate throughout the site. For
this reason it is important to use these buttons rather than other methods. Most
Close buttons show a door icon. Similarly, some actions are triggered by tabbing
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through the fields, so it is generally better (and usually a good deal faster) to use the
tab key rather than moving the cursor about with a mouse.

Upon confirming the information and code are correct the Add Locations form will
close and the Locations form opens for the added site (Figure 5). This form includes
fields for additional information, including a general site description. At the bottom
of the form are fields that show when the location record was added or changed, and
by whom. These are automatically updated, based on the login name given when the
database was opened.
Figure 5. Location Form
contains dropdown
fields that are limited to
items in lookup tables.
Throughout the
database, doubleclicking these fields
opens forms or tables
that allow the user to
add or edit records.

Georeferencing Form
Clicking the GIS Data button opens a separate form with fields for georeferencing
information (Figure 6). This allows entry of UTMs as well as Latitude/Longitude.
Coordinates are converted to digital degrees as they are entered. Elevations and
position error entered in feet are converted to meters.
Figure 6.
Georeferencing Form
accepts Latitude and
Longitude in degrees,
minutes, seconds,
decimal degrees, UTM
coordinates, or a
combination of these.
It also provides
hyperlinks to online
conversion tools.
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On the Location Form, to select a particular location, open the search dropdown
combo field at the top of the form or type in a spring name. When a location is
selected, surveys are listed in a subform below; the default view lists the date,
project, and and surveyors. Clicking the View Extent of Data button displays the
types of information entered for each survey in the list (Figure 7). One survey may
only contain water quality information; another may offer more robust data in as
many as 12 areas. This allows the user to quickly scan for available data on a
particular subject. As is the case throughout the database, it is easy to sort these
subform lists by any category. Double-clicking the date opens a selected survey.

Figure 7. Location Form in
Extent of Data View. Check
boxes show the categories
that contain data for each
survey. In this example, the
2008 survey has data for 11
of 12 categories, while the
second revisit survey has 8.
Double-clicking the Date
field opens the Survey Form.

Survey Form
General survey information includes the date, time range, surveyor name(s), and
project name. Although not required, categorizing surveys by project enables
generation of reports that compile data from multiple surveys. Within the Survey
Form (Figure 8) are 13 tabs that display data in information categories that closely
match the field forms.

Site polygons – microhabitat descriptions entered the first time a site is surveyed
Survey polygons – microhabitat descriptions at the time of the survey
Soils – substrate percentages, litter and wood cover
Geology – geologic descriptions
SPF – Solar Pathfinder data collected and results of calculations
H2O Qty – flow measurements, with measurement method and location
H2O Qual – water quality data and location of measurements
Flora – vegetation cover
Invert – invertebrates collected or noted
Vert – vertebrates collected or noted, or evidence (scat, tracks, feathers, nests, etc.)
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Images – scan of sketchmap, representative photograph, other images
SEAP – Scores for condition of and risk to site in seven categories
Cultural – cultural values
QAQC – quality control information for data collection and data entry

Figure 8. Survey Form provides access to all available data for each survey by
selecting one of the 13 tabs. In this view, the Site Polygons tab is selected.

Polygons (Microhabitats)
Geomorphic microhabitats should be designated upon arriving at a spring. These
polygon areas form as a result of different physical and geomorphic processes. The team
should designate each microhabitat with a capital letter as well as a short name that
easily distinguishes them. It is helpful to include “source” in the name to designate
microhabitats contain the spring’s sources.
One team member should create a sketchmap of the site using graph paper or a digital
pad. Sketchmaps should include the site name and date, scale, a north arrow, photo
point, flow direction, GPS and SPF reading points, and water quality and flow
measurement locations. Other helpful information includes location of fences,
structures, or other modifications. (See Figures 9 and 10.)
Digital drawings are extremely helpful for particularly large, relatively flat sites, such as
depicted in Figure 10. These may be drawn with digital tablets over topographic maps,
aerial photographs. However, these methods are not appropriate for very small sites,
those with very steep slopes such as hanging gardens.
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Figure 9. Sample
sketchmap for
Pinchot Spring east
in Coconino
National Forest,
Arizona.

Figure 10. Sample digital
sketchmap for General
Spring in Coconino National
Forest, northern Arizona.
These can be extremely
helpful for very large
springs such as this one
where microhabitats
covered more than 6300
square meters, and for
subsequent surveys, when
land surveys may be
preferable. However, we
have found it is often
necessary to create at least
rough hand-sketch maps
during the first site visit.
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For the first survey these polygons are entered on the Site Polygons tab (Figure 8),
and are automatically entered into the Survey Polygons tab along with the letter
code and descriptions (shown below). This allows polygon information to be copied
onto subsequent surveys, (by double-clicking each Name field on the Site Polygons
tab). This facilitates monitoring of changes over multiple surveys.
Figure 11. Survey
Form with Survey
Polygons tab
selected. This
displays physical
descriptions for
each microhabitat.
When polygon
areas are entered,
total area and
geomorphic
diversity are
automatically
calculated.

On the Survey Polygons tab there are fields for area in square meters, surface type
and subtype, variability, aspect, slope, soil moisture, water depth (if any), and
percent wetted area of each microhabitat. The total area, microhabitat count, and
geomorphic diversity are automatically calculated. As on the Location Form, the
history of changes to survey data are displayed at the bottom of the Survey Form,
regardless of which tab is selected. Only the last change date and login name are
displayed; the full history may be viewed by clicking the QAQC tab. This can be
helpful if trying to track and correct inadvertent changes.

Microhabitat Soils

For each polygon the team should estimate the percent of the polygon surface
covered by each grain size represented, where:
1=clay
2=silt
3=sand
4=pea gravel
5=coarse gravel
6=cobble and small boulders (0.1 — 1.0 meter in diameter)
7=large boulders (greater than 1 meter in diameter)
8=bedrock
Org=organic soil
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These are entered on the Soils tab of the Survey Form. Obviously the substrate plus
organic soil values should total 100%; should this not be the case an error message
will encourage the user to make a correction. Double-clicking any of the values will
alter it so the total equals 100. This tab, shown in Figure 12, also contains fields for
the estimated percent cover of litter and litter depth in centimeters, as well as
percent cover of wood (greater than an inch in diameter).

Figure 12. Survey Form with Soils tab selected. This displays substrate data
for each microhabitat, along with precipitate, wood and litter cover.

Geology/Geomorphology
The geology field page should be completed by the team’s hydrogeologist. Geology
information, entered on the Geology tab of the Survey Form, includes emergence
environment (subaqueous, subaerial, cave), flow force mechanism (gravity, thermal,
etc), parent rock type (sedimentary, igneous, metamorphic), and rock subtype
(sandstone, limestone, etc). When a rock type is entered, only appropriate subtypes
will be listed in the dropdown box for that field. For example, upon entering
“sedimentary” as the rock type, subtypes will be limited to “sandstone, limestone,
shale, etc.” The name of the geologic layer may be entered if known; this is an open
field, rather than a limited dropdown list.
In the subform, the discharge sphere (and secondary sphere, if applicable) for each
source polygon should be described. These entries are limited to the microhabitats
already entered. Discharge spheres are limited to spring types as described by
Stevens and Springer (2009). These include cave, exposure, fountain, geyser,
gushet, hanging garden, helocrene, hypocrene, limnocrene, rheocrene, hillslope, and
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mound-form. Keys to these designations are displayed in the dropdown form.
Although most springs have only one type of discharge sphere, some complex sites
may have two or more.
Figure 13.
Survey Form
with Geology
tab selected.
The spring
type, (or
discharge
sphere) should
be selected for
each
microhabitat
that contains a
source.

Solar Radiation
The solar radiation that reaches a site can be estimated using a Solar Pathfinder TM.
This relatively inexpensive device displays the sunrise and sunset at the source.
Upon entering these, the program will calculate the seasonal energy budget in Mj/m
and percent potential energy for the site in certain latitudes. These data also may be
manually calculated and entered using templates and software available from Solar
Pathfinder, Inc.
Figure 14.
Survey Form
with SPF (Solar
Pathfinder) tab
selected. The
total energy of
2722 Mj/m was
recorded for this
site.
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Flow
The Flow tab manages survey flow data for the spring. All flow measurements in the
database should be entered as liters per second (L/s) so they may be compared.
Persistence, flow variability, and flow consistency are dropdown fields. In the
Measurement Location field, describe where measurements were taken at the site, in
addition to noting them on the sketchmap.

Figure 15. Survey Form with H2O Qty (flow) tab selected and “current meter” selected as the
measurement technique. Raw data may be entered here, or manually calculated and
entered as measured flow.

When a measurement technique is selected, such as volume, a subform will appear
for entering raw data. Enter the default container volume in liters, then enter each
measurement, including the location and fill time in seconds. Clicking the “set
measured flow value” button will average the measurements. If measurements are
taken at two points (such as at two outflow channels), these will be totaled. This
value may be overridden and manually entered, if necessary.
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Similarly, the database can calculate flow using weir, volume, flow meter, or flume
methods. (See Figures 15 and 16.) If flow is calculated manually, the user can enter
it directly in the Measured Flow field. The flow rate scale (0-6) is automatically filled
in when this field is updated. At times, although there is water at the site it may be
impossible to measure the flow. In this case, the Flow Rate Scale can be set to 9 to
designate that it was unmeasurable, and the Unmeasurable field provides options to
explain the circumstances.

Figure 16. Survey Form with H2O Qty (flow) tab selected and “volume” selected as the
measurement technique. Raw data from two points have been entered and automatically
calculated. It may be more convenient to calculate volumes manually, and enter the result in the
Measured Flow field. In this case it is not necessary to enter the raw data.

Water Quality
The H2O Qual tab records water quality results taken in the field or reported by the
lab. (See Figure 17). In the standard report, the average will be calculated for
multiple readings of a characteristic, or variable. A wide variety of variables are
listed; these comply with the EPA Storet list of water quality characteristics. Users
may add more by double-clicking the Characteristic field. There is a field to hold
comments about individual field or lab results.
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The Collection Comments field should include the location where measurements
were taken. This information should also be noted on the sketchmap. Any comments
or analysis of the water quality results may be entered in the Quality Comments field.

Figure 17. Survey Form with H2O Qual (water quality) tab selected. Collection comments
should include the location where measurements were taken.

Flora
Typically, collection of vegetation data represents the lion’s share of the field time,
as well as the data entry time. We have developed a streamlined method for
efficient, as well as accurate data entry. Vegetation percent cover for each polygon
are entered on the Flora tab.

Vegetation data may be entered in any order. Required fields are the microhabitat
polygon, the species code (the first four letters of the genus and first four letters of
the species), and the cover codes with:
GC=Ground Cover (annual, deciduous grass or herb)
SC=Shrub Cover (perennial less than 4 meters tall)
MC=Mid-canopy cover (perennial, between 4 and 10 meters tall)
TC=Tall canopy cover (perennial, over 10 meters tall)
AQ=Aquatic cover
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Figure 18. Flora tab selected in Survey Form showing species list.

Although it is not required, the system is designed to accept the estimated percent
cover of each species, within each microhabitat. If microhabitat areas have been
entered in the Survey Polygons tab, the area in square meters of cover will also be
calculated.

When the species code is entered, the default cover code assigned to that species is
automatically entered. Upon entering the percent of that type of cover for the
species, the native status for that species also is automatically entered. However,
both of these values may be changed if necessary without affecting the default code.

Known plant species may be entered directly into the dropdown species field, which
will autofill. Clicking the drop-down arrow will display the full scientific name as
well as the common name. Double-clicking the species field will open the Flora
Species form, (Figure 19), which allows the user to search by scientific or common
name, or USDA symbol. There is also the option to search the Other Names field for
synonyms, or add a new species if necessary. The subform below lists each site in
the database where that particular species has been located. Clicking the Add to
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Polygon will close the Flora Form and enter the selected species into the survey
form.

Figure 19. Flora Species Form. The user may search by scientific or common name, by
USDA symbol, or add new plant species Note that default cover code, native status, and
protected status have been entered. The subform lists sites in the database where that
species has been identified. Once a species is selected, clicking the Add to Polygon
button will close the form and add the species to the Survey Form.

Unidentified plant species should be listed generally in the species field, with
notations such as “sp.1” or “yellow flower” placed in the “details” field, rather than
entering these as new species. It is important to note, however, that the database
calculates species counts by concatenating the species code and the species detail
fields. Therefore, arctic rush listed in one polygon with “balticus var” in the details
field and an arctic rush in a different polygon without that comment will show up as
two species. While this is particularly helpful in certain situations (unk grass with
“sp.1” in the details and unk grass with “sp.2” will be appropriately reflected as two
species), it is important to maintain consistency when making multiple entries for
the same species.
It is also important to note that if species codes are changed, the associated
records about that species will be lost. Should this be necessary, every incidence of
the species code should be changed first. Attempting to change a species code, or to
delete a species, when there are associated records, will result in a warning and

Page | 22

instructions about how to first change those associated records to a different
species name.

At any time during vegetation data entry, clicking the Save Changes button will
generate a comprehensive report for the site (Figure 20). Occasionally viewing this
report can be extremely helpful for identifying possible errors with data collection
or data entry (for example, if ground cover exceeds 100%). After all data are
entered, it is important to run this report, which calculates totals for vegetation
cover.

Figure 20. Comprehensive vegetation Cover Report, accessed from Flora tab.

Clicking the View Crosstab Query butten will open alphebetized list of all plant
species identified at the site, including native status, cover code, and percent cover
in each polygon (Figure 21). This report also is helpful with error checking, as well
as for analysis as it can be exported to Excel. (Select External Data, then Export to
Excel).
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Figure 21. Crosstab Vegetation Report, accessed from Flora tab.
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Invertebrates
The Inverts tab (Figure 22) is very similar to the Flora tab, facilitating data entry of
invertebrate specimens collected or noted during the survey. Species are listed by
order or group and full scientific name. They may be entered directly, using the
dropdown feature to select the correct species. However, as this list currently
exceeds 3000 records, scanning for a particular species is tedious. The species may
also be typed in here.

Figure 22.
Inverts tab
selected
on the
Survey
Form with
the
species
dropdown
activated.

Figure 23. Invertebrate Form
used to edit and search for
invertebrate species.

It is usually much easier to double-click the Species field to open the Invertebrates
Form, (Figure 23) then search by order, family, subfamily, genus, or common name
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by clicking any of those buttons. Other search methods are available as well. Once
the species record is located, clicking the Add to Survey Form button will close the
Invertebrate Form and add the selected species to the survey list.

The Invertebrate Form also allows the user to edit species names and authors. As the
species codes are numeric, the scientific names may be changed, although a warning will
appear should there be associated records that would be affected. The subform displays
all locations in the database where the selected species has been detected.
Invertebrate specimens may be entered qualitatively as spot samples, as above, or
quantitatively using benthic sampling data, as shown in Figure 24. In order to easily
calculate these, enter the sampling defaults on the right, including the sample area in
square meters, the total number of sampling repetitions, and the sampling type (e.g.
Benthic.)

Figure 24. Survey Form with Inverts tab selected, demonstrating method for entering
quantitative sampling of invertebrate species.

Clicking the Save Changes button,on the right will update calculated fields for
species counts and density obtained by quantitative and qualitative sampling. It is
important to identify each specimen as Aquatic or Terrestrial, as these values are
used in the calculations.
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Vertebrates
The Vert (Vertebrates) tab’s design is similar to the Inverts form, although much
simpler. (See Figure 25.) Vertebrate species are listed by common name. Often it is
quite efficient to select a species by typing it in, or by scanning the species list, which
is much shorter. Double-clicking the Fauna Species field opens the Vertebrate
Form.

Figure 25. Survey Form with Vert tab selected. Vertebrate species are listed by common
name.

Images
This tab offers the ability to attach image files related to the survey, with fields for
the sketchmap, a representative photograph, and other images. (See Figure 26).
These files should be chosen with care, however, as large and/or unnecessary image
files will greatly increase the overall size of the database file. They should be resized
to as small a file size as feasible, and saved as .jpg files. Users can access image files
to view or edit them by double-clicking the image. Brief descriptions about the
photographs should be included in the Comments field.
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Figure 26. Survey Form with Image tab selected.

Cultural Values
This tab is designed to be completed by those with religious or indigenous
connections with the springs, and who are interested in quantifying the cultural
value of the site. As in the SEAP process, value and risk scores can be assigned to
each of nine categories. The total value and risk scores are automatically calculated.
A comments field is available for more general information, as is an optional field to
enter the radius around the spring that is considered to be culturally significant. It is
also important to make a note of who provided the information (Figure 27).

Figure 27. Survey Form with Cultural Values tab selected.
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Should more detailed information be available, each category has a popup form with
checkboxes and a comment field to identify particular culturally significant features,
as shown in Figure 28.

Figure 28. Archaeology Detail popup form to contain additional detail about a
cultural value.

Springs Ecosystem Assessment Protocol (SEAP)
The Springs Ecological Assessment Protocol involves seven categories and 42
subcategories of data, with scores for the site’s condition and risk. Scores range
from 0 to 6, with the option of entering 9 in cases when a score cannot be
determined. If a subcategory score is not known, but is expected to be determined, it
should be left blank. The dropdown boxes display responses to each question. This
information is also available on printed field sheets. The first six categories are
designed to be scored during the Level II site visit. Questions in the Administrative
Context category are best answered by a representative of the land management
agency who is familiar with the site, including the land owner if it is privately
owned.

Scores are automatically calculated as they are entered or updated. The count of null
and “9” scores is also calculated to provide a general sense of completeness of data
entered. (See Figure 29).
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Figure 29. Survey Form with SEAP tab selected.

Clicking the Update and Summarize button updates all score totals and counts, and
displays a summary of results and totals (Figure 30).

Figure 30. SEAP Score summary.
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QA/QC (Quality Assurance/Control)
This tab displays data change history for the survey, and provides fields for quality
control comments, the date that data were reviewed, and the login name of the reviewer
(Figure 31).

Figure 31. Survey Form with QAQC Tab Selected.

Projects
As noted earlier, surveys of any number of locations may be grouped into projects.
This allows reporting and data analysis of surveys across a landscape. To view all
surveys from a project, return to the Main Switchboard and click on the Edit/View
Projects button.

The Project Form lists each survey date, spring site code, EOD (Extent of Data—a
numerical value between 1 and 12 that represents a count of categories that contain
data), and checkboxes to show categories with data. With the exception of water
quality, these are automatically updated when each survey is closed (Figure 32). To
look for a particular project, use the search dropdown Find Project field at the top
for the form.
Page | 31

Figure 32. Projects Form displays all surveys for a particular project.

The Project Form also has a View Attachments button, which will open a form
where use rs may attach files relating to that project. Any number of formats may be
attached, including Word, Excel, or PDF files.

Similarly, files specific to a particular site, as well as hyperlinks, may be attached to
the Site Attachments Form, which is accessible from the Locations Form (Figure
33).

Figure 33.
Site
Attachment
s Form
contains a
hyperlink
field, as well
as a field
that accepts
attached
files.
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Reporting
A variety of pre-defined reports and queries are available for surveys as well as
projects. From the Project Form, clicking on the View Reports button opens a
Project Report Options form, where various reports may be run in print preview
(Figure 34).

Figure 34. Project Report Options Form displays available reports that will combine
data from all surveys for the selected project.

As noted previously, a variety of reports specific to a survey are accessible from the
various tabs within a selected survey. Also, the View Survey Reports button at the top
right of the Survey Form opens a Survey Report Options Form (Figure 35.) Some
reports are in spreadsheet form that may easily be exported to Excel.

Figure 35. The Survey Report Options Form displays available reports of
available data from a selected survey.
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Comprehensive survey reports can also be generated from this form. For an
example see Appendix A.

Summary

This database has been designed to provide a comprehensive evaluation of information
about a springs ecosystem, as derived from a Level II survey. The database can be used
for an array of stewardship and research purposes, from simple georeferencing (a Level I
Survey) to complex, long-term monitoring of an important site (Level III). If a springs
steward only has time for an overview assessment of a site, the SEAP form provides a
means of rapid assessment. The value of this database also includes its capacity for
comparison of the ecological health and risks to multiple springs within a landscape.
Plotting springs condition vs. risk quickly allows the manager to determine the priority of
springs management, and the important ecological or cultural factors affecting or
characterizing those high priority springs. SIP verion 1.0 is a work in progress, and we
encourage users to stay in touch with us as we continue to improve this database.
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