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INTRODUCTION

Watershed protection programs aim to maintain or restore the physical, chemical, and
biological integrity of waterbodies. Developing and implementing effective nonpoint source
watershed-based plans requires analyzing watershed conditions that vary across both space
and time. Therefore, assessing current and historic data is essential for keeping management
strategies up to date with changing land use, climate, and watershed conditions.

The Watershed Rapid Assessment Program (WRAP), part of the eRAMS platform, is a powerful
summary tool that streamlines the process of gathering, organizing, and analyzing data and
information at multiple watershed scales, including HUC 12, HUC 10, and HUC 8 levels. WRAP
combines available data to evaluate the status of water quality and watershed health and
conditions that may be affecting water quality, helping inform decision-making and prioritize

actions.

By leveraging WRAP's data outputs, users can efficiently develop nonpoint source watershed-
based plans. These plans form the foundation for nonpoint source pollution control efforts and
guide funding decisions to ensure strategic and effective watershed protection and restoration.

Catena Analytics offers powerful platforms for building accessible, scalable analytical tools and
simulation models. Our services support strategic and tactical decision-making for the
sustainable management of land, water, and energy resources. Thank you for choosing Catena
Analytics and the eRAMS platform to support your data, modeling, analysis, and geospatial
needs.

WHO WRAP IS FOR?

This tool is designed for water quality planners, water resource managers, researchers,
regulatory agencies, consultants, watershed groups, academic groups, and decision-makers at
the state, local and federal levels. It supports anyone involved in planning for the future of
water quality and sustainable watershed management.

PURPOSE

WRAP is designed to support the characterization of water quality and watershed conditions
that may be affecting water quality. This tool can also be used to compare different watersheds
across Colorado. It enables users to perform a wide range of analyses, from basic watershed
data summaries to development of comprehensive nonpoint source watershed-based plans.
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NEED HELP?

If any further assistance is needed after reviewing the guide, we are here to help! If a user
encounters any challenges using the tool or notice missing information in this guide, please
reach out. An eRAMS expert will be happy to support you. Contact us at: info@erams.com.
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SOFTWARE AVAILABILITY
Domain

https://cdphe-wrap.erams.com/

PUBLICATION/CITATION
Arabi, M, T. Wible, and M. Smith. 2015. Watershed Rapid Assessment Program (WRAP)
Presentation. 2015 Colorado Watershed Assembly Conference.

SYSTEM REQUIREMENTS
A modern web-browser is required to connect and run the WRAP. Examples include Chrome
v.135, Firefox v.135, Edge v.133, or Safari v18.3.

VERSIONING

As a cloud-based software tool, WRAP is continuously evolving - features may be added,
removed, or updated over time. However, no changes are expected for the datasets used in
this tool and the products produced from the tool.
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AUTHORIZED USE PERMISSION

The information contained in the Watershed Rapid Assessment Program (the "Service") is for
general information purposes only. Colorado State University’s One Water Solutions Institute
(“CSU-OWSI") assumes no responsibility for errors or omissions in the contents of the Service.
User agrees to hold neither the creators of the software platform, nor CSU-OWSI, liable for any
action resulting from use or misuse of the Service. In no event shall CSU-OWSI be liable for any
special, direct, indirect, consequential, or incidental damages or any damage whatsoever,
whether in an action of contract, negligence, or other sort, arising out of or in connection with
the use of the Service or the contents of the Service. CSU-OWSI reserves the right to make
additions, deletions, or modifications to the contents of the Service at any time without prior
notice.
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INTERFACE

First, a quick overview of the interface.

BANNER

The header shown in Figure 1 has three important buttons.

1. - Bug Report WRAP is a continually evolving tool with many complex interactions,

so reporting any issues or anomalies is greatly appreciated and helps us improve the
platform.

2. - Feedback Survey This link takes users to a brief, two-page feedback survey where
a user can share impressions of the tool and provide suggestions for future
improvement. The second page of the survey is optional and provides space to describe
any issues that may be encountered in more detail. All feedback is welcome and
appreciated.

3. - Map State This button toggles the map between three positions, allowing users to
fully explore the datasets. It is essential for getting the most out of viewing datasets. By
default, the map starts in the ‘hidden’ position, meaning users will not see any maps
until they click this button to reveal them. The first click opens the map, allowing users
to view it. The second click expands the map to its full size, giving users a better view of
the data. The third click closes the map again. This three-step toggle gives the user
control over how they interact with the map.

Figure 1 - Bug Report, Feedback Survey, WRAP Title, and Map State

SIDE PANEL
The side panel docking arrow allows users to select areas and datasets for
viewing. Users can hide or reveal the panel by clicking the small ‘arrow’ button
< located about halfway down, as shown in Figure 2.

In the bottom-left corner of the side panel, the user will find the current version

of the application.
Figure 2 - Hide
or Reveal Panel
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A. USINGTHETOOL

At its simplest, using WRAP is a two-step process. It can be used either to generate a watershed
report template, or to browse a wider selection of datasets. Either way, begin by defining your
area of interest.

STEP 1 — DEFINE AREA OF INTEREST

Homo

When the user first opens WRAP, the left-hand panel
displays two dropdown menus to help the user select

Boundarny Type -

their area of interest (Figure 3). E
A
. Ifthe panelis hidden, the user can restore it by clicking g
the docking arrow on the left side, pictured to the right
(Figure 4). -

-

i Figure 3 - Docking

Figure 4 - Area of Interest Panel Arrow

(software version in lower-left corner)

If the panel is showing different content, simply click the ‘Home’ page button to access the ‘Area
of Interest’ selection controls.

Select Boundary Type

The user can choose from a variety of boundary types, ranging from small HUC 12s to entire
counties. Once a boundary type is selected, the next dropdown will be enabled, allowing the
user to choose a specific area within that boundary.
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Select Watershed Boundary —

Once the user selects a Boundary Type, all known divisions of that type will sy Te

appear in the next dropdown menu. The user can scroll through the list to S -

find their desired area or start typing in the box to quickly filter the options (101800100701) - Lavamie v
Rawah Creek

using a partial text or number match (Figure 5). (101800100108 - Laramie River-
Stub Creek
(101800100106) - Laramie River-
Stuck Creek

To use this tool efficiently, the user should know the name or number for (10180010004) - Laraio Fiver. |1

Bear Creek

their HUC. For more information on HUCS:
What is a HUC?
How can | find a HUC?

Figure 5 - Partial Text

Submit Choices Match on "Laram”

After the user selects their area, click the ‘Select’ button.

In some cases, there may be a short delay before the button becomes active. During this time,
the system is verifying the user’s selections. Once ready, the button will appear green and fully
visible. This step will load user’s watershed of interest, which serves as the basis for developing
a nonpoint source watershed-based plan template or downloading data for other purposes.

STEP 2 A. — GENERATE 9-ELEMENT WATERSHED REPORT WITH PRESELECTED DATASETS

After choosing the ‘Select’ button, the user can Generate 9-Element Watershed Report with
Preselected Datasets. This option creates a nonpoint source watershed-based plan template
tailored to the user’s selected area of interest. All relevant datasets are automatically selected
to support the planning process, giving the user a strong foundation for a 9-element
watershed-based plan. After clicking the button to download the watershed-based plan
template, a user can also choose to explore the datasets independently if they'd like to dig
deeper or focus on the specific details in the WRAP tool dashboard, but all the data and maps
remain in the generated plan template.

|. PURPOSE

The WRAP tool can assist in preparing a template for writing a nonpoint source
watershed-based plan in .docx format.

While the template provides a helpful layout and automatically populates many of the
key tables and images based on the user’s selected area of interest, the user still needs
to personalize the plan by adding on-the-ground knowledge, additional information,
priorities, and conclusions.
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[1. GENERATING REPORT

Once the area of interest is selected, a new
menu will appear. From this menu, choose
the “Generate 9-Element Watershed Report
with Preselected Datasets” button as seen
in Figure 6. The datasets for the 9-element
watershed-based plan are preselected
based on the required components of a 9-
element watershed-based plan. The only
information the user needs to manually
add is the load reduction calculations to Clliniata and Sholnagk

complete the plan. Figure 6 - ‘Generate’ Button

A Home

Clicking this button starts the process of loading any missing data and verifying pre-
loaded data. This process can take several minutes, so it is highly recommended that
the user avoids switching to another tab or window during this time, as it can cause map
generation to fail in some browsers. The user will be able to monitor the progress of
dataset loading (Figure 7) and observe both map generation and watershed-based plan
development.

Finally, the user will be prompted to save the report template somewhere on their
computer’s hard drive. In some cases, the file may be
saved directly to the user’s ‘downloads’ folder, depending
on their browser settings.

[I1. USING THE TEMPLATE

The template provides instructions, examples and
recommendations for writing and completing a 9-element
watershed-based management plan in blue text.

All blue text is only intended to support the planning and
drafting process and should be removed from the final
report.

Figure 7 - Report Generation

Tables and maps are automatically populated with data specific to the selected area of
interest. While their use is optional, they allow users to gather relevant data for the plan
without requiring intensive work to find and summarize the datasets.

Most maps are included in the appendix and are numbered to correspond with the
references in the main text. If additional maps are added or existing ones removed,
numbering should be updated to maintain consistency. Maps should only be moved
into the main body of the report after all text has been finalized to ensure proper
formatting and placement.
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STEP 2 B. WATERSHED CHARACTERIZATION WITH SPECIFIC DATASET(S)
Alternatively, the user can browse and load individual datasets based on their specific
question or need. This flexible approach allows the user to focus only on the data most
relevant to their particular analysis.

|. PURPOSE

Each time a user loads data into WRAP by selecting an area of interest, the data is
fetched and processed from live sources, ensuring the user receives the most current
and accurate information available. Automatically loading more than 20 datasets from
various sources would be slow and inefficient. Instead, WRAP lets users choose only the
datasets they need, making the process faster and more focused.

Climate and Snowpack

[l. SELECTING DATASETS honsetd sassar

Geology and Soils

Hydrology and Streams

Start by selecting a general category to browse the available
datasets within it. Only one category is shown at a time to
keep things organized, but all the user’s previous selections
and any ongoing data processing will continue in the
background. Users can safely switch between categories at
any time.

FEMA National Flood
Hazard Layer

Stream Monitoring
Locations

Stream Segments

Water Quality
Standards

Water Rights

Groundwater

Land Surface

Click ‘Load’ button next to any dataset user wants to include. m
WRAP will begin gathering and processing the data in the Figure 8 - The Hydrology
background. Multiple datasets can be loaded at once (Figure Category has Five Datasets
8).

Hydrology and Streams

Once processing is complete, the ‘Load’ button will change
to a green ‘View’ button. Click 'View' to explore the results e
for that dataset (Figure 9). f

| Stream Monitoring
. Locations

Stream Segments

| Water Quality
Standards

Water Rights

Figure 9 - Two Datasets Are Ready
to View
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B. OPERATING THE TOOL
WHAT CAN | DO SAFELY?
Most things that users can do in the side panel are nondestructive and ‘forgiving.’

What if I accidentally close a category | was using?

That's safe. Anything processing will continue processing at the same speed. Anything
loaded will remain fully loaded. Just click the previous category to go back to it.

What if I want to go back to a dataset | already viewed?

That's safe. Anything loaded will remain loaded until the webpage is manually refreshed, or
until the area of interest is cleared. Click between individual datasets as much as desired.

What if I load all the datasets at once?

That's safe. Just keep in mind that loading everything at once will be the slowest option,
since it pulls a large amount of data from multiple sources.

What if | change my area of interest?

Changing the area of interest will remove all loaded datasets from memory, freeing up
necessary space for new data. When the user goes back to a previous area of interest, they
will need to load the relevant datasets again. A warning prompt will appear confirming the
user wants to reset to a new area of interest. A 'Yes” will remove all loaded datasets.

RESTARTING

As seen in Figure 10, clicking either the ‘Home’ button or the name of the selected Area of
Interest will give users the option of replacing the current area of interest with a new one.
Setting up a new area of interest will unload all datasets from memory, allowing users to start
fresh.

A Home
Confirm Reset

Choosing a new area of interest will delete any previously queried data.
Do you want to continue?
- il

Figure 10 - Warning prompt confirming area of interest change / restarting
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DATASET ERRORS

There are two known situations that may cause a FEMA National Flood
dataset to display as ‘Error’ (Figure 11). Hazard Layer 0

Figure 11 - Temporary Error Connecting to FEMA
1. Unable to connect to the data source. & poraty &

This could be due to temporary issues with

the external data provider’s application programming interface -- or a brief network
hiccup. In most cases, simply refreshing the page will resolve the issues and allow the
dataset to load properly.

2. Dataset is empty.
Sometimes, there is no data available for the selected area. Most datasets handle this

quietly without showing an error, but a few may still display and ‘Error’ button. This is a
known issue and will be resolved in future updates.

How To SEE DETAILS OF DATA

SUBPAGES
Each dataset initially displays a brief description of its contents. Some datasets also include up

to three subpages (may have between zero and three), accessed using buttons just below the
dataset title. In the example below, there are three subpage buttons below Confined Animal

Feeding Operations (Figure 12).

Confined Animal Feeding Operations (CAFOs)

Cafos

A summary of the total number of animal units, by type of animal, is included for watersheds larger than 20
Hydrology and Streams square miles. Coverage: Colorado.

Figure 12 - A Dataset with Three Subpages

e Description - the default view. If no buttons are visible, only this page is available.

e Attributes - A table or grid showing raw data values. See the ‘Accuracy and Projection
section of this user guide for more context.

e Analysis - Visual representations such as graphs or charts that help highlight trends,
comparisons, or key insights not easily seen in raw data.

!

Currently, these are the only available subpage types.
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THE MAP

Each dataset includes a corresponding interactive map that helps visualize the selected
information (Figure 13). Some maps offer extra controls to filter or adjust the dataview,
depending on the dataset.

Stream Monitoring Locations

Hatnea Corare Stwam Orcnarge

meus

s
b seane s 9o Covmemge (i S Stream Monitoring Locations

HessoreasCierens Stisam Oncrwoe

e s o e Cormrage s

Figure 13 - Map Hidden, Partially Visible, and Full Screen

MAP POSITIONING

Map visibility is controlled by the toggle button in the upper-right corner of the screen (Figure
14). Clicking it cycles through three views:

1. Hidden - The map is not visible.
2. Docked - The map takes up approximately 30% of the screen
3. Full Screen - The map expands to 100% to fill the entire workspace.

Stream Monitoring Locations

ESCRIPTION ATTRIBUTES

Hietariral/Cuirrant Qtraam Nierharna-

Figure 14 - Map Position and Visibility Controlled by Button
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MAP DATA OPTIONS

Some maps may (or may not) include dropdowns above the map itself (Figure 15). These
options allow the user to:

e Filter data by year

e Select a subcategory or variable of interest
Any selections made here update the map immediately, there is no need to press a ‘Submit’
button.

[ + | organization Station Type
= . Colorado Dept. of Public Health & Environment Database =
I ) Colorado Dept. of Public Health & Environment-WQCD i L
) usGs Organization i
¥ I

Figure 15 - Displaying Stations by Type, Reporting Source, or Owner

OTHER MAP CONTROLS

1. Basemap Selector (Left Side)
A square button on the left opens a submenu to change the

. . A
background map. Options include
Cotagory topographic, aerial, and others (Figure 16). __| ¥ Stream Segments |
' ¥ Boundary
© OpenStreetMap 2. Borders Layer Toggle (Right Side) i @
@ OpenStreetMap Hot %
@ USGS Imagery A square button on the right lets the user Y
@ USGS Imagery Topo . , . Y
@ USGS Hydro-NHD turn the map’s ‘border’ layer on or off (Figure
@ USGS Shaded Relief 17). \
—
3. Export Options (Right Side, Below Figure 17 - Right hand
Figure 16 - Lefthand Side: Borders Button) Side: Boundary, Download,
Change Base Map and Screenshot

Below that is a button to download @ the
current map (with currently selected options) in a GIS format, and a button to take a screenshot

of the current map view that will automatically download.
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C. ADDITIONAL FEATURES AND BUTTONS

e Exporting Tables
All data grids or tables include an ‘Export’ button in the upper-left corner (Figure 18).
This allows users to download the table contents as a CSV file format for further use.
e Downloading Charts and Graphs
Charts and graphs include a pop-out menu in the upper-right corner that allows users
to download them in multiple formats, such as PDF, PNG, or CSV (Figure 19).

Land Use Land Cover (NLCD) 2023
Emergent Herbaceous Wetlands: 2.0% Open Water: 0.4% View in full screen
Woody Wetiands: 1.0% Developed, Open Space: 04  pricy chart

Cultivated Crops: 0.1% | | Developed, Low Intent
% | g

PasturaMay: 3.1% Deciduous Forest: 1o oG image

GrassiandMerbscecus: 9.8% | Evergreen

o PO powniosd JPEG image

Mixed Forest:
Download POF document

ANLIANT A f4 Aara 4 Download SVG vector image

Figure 18 - Export Button Dowrioad G5V

Download XLS

View data table

Shrub/Scrub: 64.2%

Figure 19 - Download Options

¢ Interactive Map Features
Most maps include hover-based popups that
display additional information, such as color-coded il N
legend details or relevant data, when the cursor is i
placed over a map element (Figure 20).

X
Pleistocene-Holocene

e Touchscreen Support
On mobile devices, tapping on map features Figure 20 - Information popups by hovering
provides the same information. Due to touch
sensitivity, zooming in is often helpful for greater accuracy and easier interaction.
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ACCURACY AND PROCESSING DATA

WRAP uses data from many trusted sources, including FEMA, the United States Geological
Survey, the Colorado Natural Heritage Program, and others. However, the numbers and results
users see in WRAP might not always match exactly what those organizations report.

There are two main reasons for this:

1. Custom Areas and Estimated Values
WRAP lets users pick from thousands of potential areas of interest across Colorado, and
sometimes those areas do not line up perfectly with how the original data was grouped.
For example, a user might select part of a watershed that only covers half of a census
region.

To handle this, WRAP uses smart methods to estimate values in a reasonable way. For
instance, when estimating a population in a partial area, WRAP combines that data with
maps showing impervious surfaces (like pavement) to figure out where most people
likely live. This helps produce reasonable estimates, even when working with custom
boundaries.

2. Map Shapes and Measurement Differences
Most of the data WRAP uses comes in a map format that measures things using
degrees, which is not the best way to calculate area or distance. To improve accuracy,
WRAP converts these shapes into a format that is better suited for measuring land in
Colorado. It automatically picks the best option based on where the selected area is
located in the state. In some cases, this is a higher level of projection accuracy than the
original projections accounted for.
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