
Hello. My name is Amy Williams. Thank you for your interest in learning about what 
DEQ has to offer your classroom.  I would like to share with you today some of 
resources related to source water and ground water…. for use in your classrooms.  
Keep in mind that the examples we are providing today might be for a junior or high 
school level class, but we can work with you to adjust it to a level that is appropriate 
for your classroom.  Also keep in mind that we’ll be sharing this presentation with 
you to aid you in using the tools in the future.  We can also come to your classroom 
to assist you to help you become more comfortable.   
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DEQ is the state agency tasked with ensuring clean air, water, and land in the state 
and protecting Idaho citizens from the adverse health impacts of pollution. 
 
We have locations across the state including our state office and a regional office 
here in Boise.  Staff in regional offices are the service providers of the agency. Each 
region's staff consists of specialists in air quality, water quality, and waste 
management and remediation issues. They are knowledgeable about environmental 
issues in their particular regions and work directly with citizens, businesses, and 
industries to implement the state's environmental policies and programs.  Keep them 
in mind if you ever need guest speakers for your classrooms or need environmental 
data or information for your lesson plans.   
 
We work in the Ground Water program at DEQ’s State Office.  The ground water 
program is responsible for monitoring the quality of Idaho’s ground water, assisting 
public water systems and communities in protecting drinking water at the source, and 
cleaning up degraded ground water.   
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Before we jump into the tool we need to define what source water and source 
water assessments are.  Source water is drinking water prior to reaching the 
public water system or treatment.  Examples of source water include ground 
water or surface water.  In Idaho, 95% of drinking water comes from ground 
water.   
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Source water assessments summarize the likelihood or susceptibility of individual 
drinking water sources to becoming contaminated (usually a short-term 
"contamination event") and serve as a foundation for public water systems to prepare 
source water (drinking water) protection plans and implement protection measures.  
It also provides the public with the current status of their drinking water system 
based on well attributes and system construction.  Part of the assessment process 
includes defining the area of contribution or delineation of the source, which is that 
portion of the watershed or subsurface area contributing water to the well or surface 
water intake.  During the SWA process we also develop a potential contaminant 
inventory or PCI which uses different databases to identify the significant potential 
sources of drinking water contamination in those areas such as animal feeding 
operations, landfills, underground storage tanks, etc.  
 



We are going to be mentioning delineations quite a bit when we move into examples 
so we wanted to give you an idea of what they look like and what types of 
delineations there are.  Here are two examples of source water delineations.  As you 
can see the larger delineation is what we call a community system that serves a 
certain number of the same people for a certain amount of time throughout the year.  
It has three time of travel zones which indicates how the water is moving towards the 
well in each 3, 6, or 10 year time of travel zones.  The smaller delineation is what we 
call a transient system because it serves a diverse amount of people infrequently 
through the year, transient systems typically have one time of travel zone that equals 
a 1,000 ft radius.  Often campgrounds fit this definition.   
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We are also going to be talking about potential contaminants and potential 
contaminant inventories quite a bit during our examples, so here is an example of the 
delineation from above and the potential contaminants that were identified within 
and around the delineation.  As you can see there are several underground storage 
tank sites.  The map legend shows other potential contaminants that could appear at 
various sources.  
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As part of the source water assessment susceptibility scores are completed for each 
drinking water source to indicate how susceptible a source is to contamination.  For 
each well, spring, or surface water intake in a public water system, susceptibility to 
contamination is scored as high, moderate, or low. Susceptibility scores take into 
account 1) construction of the well, spring, or surface water intake; 2) land use 
characteristics above the aquifer and potentially significant contaminant sources; and 
3) hydrologic and geologic conditions surrounding the well, spring, or surface water 
intake.  
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Previously source water assessments were captured in written reports, but now the 
zone of contribution or delineation, the potential contaminant inventory, the 
susceptibility report, and the summary reports are available online to easily 
determine where drinking water comes from and what the threats to each source 
are.  We are going to provide a very brief overview of how to access the site and its 
basic functions.  
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> Link to Video Demonstration on How to Navigate DEQ’s Source Water Assessment 

                Database 
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http://www.deq.idaho.gov/media/807008-source-water-assessment-database.avi


Now I’m going to give a brief overview of the ground water database tool.  DEQ, in 
cooperation with the USGS and the Idaho Department of Water Resources is 
responsible for assessing the current condition of Idaho's ground water quality, 
identifying potential problem areas, and detecting trends in ground water quality. 
DEQ conducts regional and local ground water quality monitoring when potential 
problem areas are detected. DEQ also initiates its own evaluations and conducts 
regional and local monitoring in conjunction with other agencies. 
 
The analytical data produced through DEQ’s sampling efforts gets entered into this 
database to be shared with the public and other agencies.   
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As you can see we currently have analytical data from over 1,000 wells or springs 
sites in Idaho collected from DEQ staff or contractors. One of the most widespread 
ground water contaminants in Idaho is nitrates, so of the over 25,000  pieces of data 
in the database a large percentage of that is nitrate data.  The database contains over 
300 different types of constituents ranging from the most common such as nitrate to 
emerging contaminants such as pharmaceuticals and personal care products. What’s 
exciting is that we have data that dates back to 1987 and we continue to have 
projects annually that contribute to the growth of the database. 
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So the database is a reservoir for DEQ’s analytical data, and the online mapping 
application is a tool for making that data available for the public to use.  Specifically it 
is a collection of GIS layers and tools that displays the locations of ground water 
monitoring projects and sampling data throughout Idaho 
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So first I want to show you how to get to the database from DEQ’s main web site.  It 
will lead you to an interactive mapping website.  One of the most important tools to 
be aware of is the help tool, if you click on the GIS user toolbar it will explain all of 
the interactive tools to help you to maximize the functionality of the website and 
navigate effectively.  The help button also explains what kind of data is available.   
 
And now if we go back to the mapping application if we use the zoom in button we 
can pick an area of the state.  As zoom in you’ll see that more data appears. 
 
You can reference the legend for deciphering the symbols and colors on the map and 
turning on and off layers.  There are several layers, a few I’ll mention include the well 
layer, the delineation layer that you’ll also find in the SWA Online tool as Amy 
mentioned, the Nitrate Priority Area layer which indicates designated areas of the 
state that have degraded ground water due to nitrate contamination, and lastly 
reports which can be really helpful in understanding where the data came from and 
the context of the study.  
 
> Link to Video Demonstration on How to Navigate DEQ’s Ground Water Quality 

                   Mapping Tool   
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http://www.deq.idaho.gov/media/807000-ground-water-mapping-tool.avi


So now I’d like to present some ideas on how to use these tools in your classrooms.  
As we mentioned keep in mind that we have geared this towards junior or high 
school, but they can be adapted for younger students.   
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One idea is to create a nitrate investigation assignment for your students.  As I 
mentioned nitrate is one of the most common contaminants in Idaho. It comes from 
a variety of sources, such as plants and other organic matter that return nitrate to the 
soil as they decompose. Septic sewer systems, waste from animal feedlots, and 
nitrogen-based fertilizers also discharge nitrates to the environment.  Numerous DEQ 
monitoring projects targeting nitrate have been conducted in Idaho, therefore, we 
have set up a function on the online mapping application to query the database for 
nitrate over, under or equal to a certain number.   
 
So you could have your students research what the Idaho ground water quality 
standard or federal drinking water standard is for nitrate and what that means and 
have them query all of the wells or springs in Idaho that exceed that concentration. 
The mapping application will populate a list of wells and springs and what the 
concentration is for each source.  You can also export the data into an excel 
spreadsheet and use it for a statistics project for your students, or students could use 
it to build graphs, tables, or charts of concentrations over time or the geographical 
distribution of nitrate in their town.  You could also have them reference the report 
related to the data to help them understand the why the study was done, the 
parameters of the study, or the components of a scientific report.  Students could 
also research the health affects of nitrate by looking at health websites like the CDC 
or Department of Health and Welfare. 
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So we’ll head back to the mapping application and query the database for all wells 
with a nitrate concentration over 10 mg/l since that is the drinking water standard for 
nitrate.  Anything over 10 is considered a health risk to humans.  As you can see those 
that are over 10 mg/l are highlighted.  You can reference the table below as well to 
see all of the sources that are over the standard.  You can use the export button to 
export the data into an excel spreadsheet as I mentioned.  Going back to the table 
you can click on the well data tab which will show the other contaminants that were 
detected during the same monitoring project and you can also export this table into 
an excel spreadsheet.  Going back to the table again you can click on the number 
which will zoom into the corresponding source so you can see where its located, it’s 
geography, and if there are any wells or springs nearby.   
 
> Link to Video Demonstration on How to Navigate DEQ’s Ground Water Quality 

                Mapping Tool to Find Nitrate-Contaminated Wells 
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http://www.deq.idaho.gov/media/807004-ground-water-mapping-tool-nitrate.avi


So the other example I’d like to go over is how to incorporate the Source Water 
Assessment Online tool into the classroom.  I’ll briefly go over how to navigate 
through the tool and then I’ll explain a hands on activity your students can complete 
using this tool.   
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> Link to Video Demonstration on How to Incorporate the Source Water Assessment 

                Online Tool into the Classroom   
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http://www.deq.idaho.gov/media/807012-source-water-assessment-online-tool.avi


So those are the basic functions of the dynamic map and we’ve developed a 
worksheet for students to navigate through the tool and answer questions.  The 
worksheet is intended to challenge students to learn a new tool, gain experience with 
GIS layers and tools, follow directions, think critically, and hopefully learn where their 
water comes from, that its vulnerable, and protection is important.  We’ve printed 
the worksheet for you and will briefly go over it today.   
 
> Link to Source Water Discovery Worksheet 

 
Our suggestion is to split the class into four groups and assign them a drinking water 
source that resides in one of the four prominent aquifers in Idaho.     
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http://www.deq.idaho.gov/media/807016-source-water-discovery-worksheet.pdf


First we ask them to determine which aquifer their source resides in.  This may 
require them to conduct some research on the aquifers and scale out to determine 
exactly where their source is located.  Next we ask them to determine how many 
time of travel zones their source has, as we discussed earlier this may vary depending 
on what type of source it is and what the geographical features surrounding the 
source are. For example you can see that this source’s delineation runs into a stream 
or river, the sources closer to the river may only have two time of travel zones.  We 
ask them to determine the flow of ground water, which always moves towards the 
well so this one would be moving SE.   
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They describe the shape of the delineation, as we saw earlier sometimes they are 
simply a circle, others are long and skinny, short and wide or cone shaped like the one 
in the last slide.  What the shape could indicate about the qualities of the aquifer, 
perhaps how fast the water is moving, how deep the aquifer is, or what may be 
influencing it.     
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We ask them to use the layers by determining if the source is in a NPA area and what 
the predominant land use is.   
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First we ask them to determine which aquifer their source resides in.  This may 
require them to conduct some research on the aquifers and scale out to determine 
exactly where their source is located.  Next we ask them to determine how many 
time of travel zones their source has, as we discussed earlier this may vary depending 
on what type of source it is and what the geographical features surrounding the 
source are. For example you can see that this source’s delineation runs into a stream 
or river, the sources closer to the river may only have two time of travel zones.  We 
ask them to determine the flow of ground water, which always moves towards the 
well so this one would be moving SE.   
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We ask them to use the legend or the PCI link in the main area of the tool to 
determine what potential contaminants are within the first time of travel.   
We ask them to use the identify tool to determine which contaminant is closest to 
the source and provide a description.   
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We ask them to turn on the layers to determine if roads, surface water bodies, and 
railroads are within their time of travel zones.  Hopefully prompting that not just 
remediation sites have contaminants, but that even natural features like surface 
water bodies can impact drinking water sources.  
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And lastly we ask them to determine how susceptible the source is to contamination 
based on the final ranking of the source.  If the source received an automatic high, we 
ask them to investigate it further by viewing the score details.   

28 



As you can see this source received an automatic high ranking because of the sources 
within 50 ft of the well.  
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So I know we covered quite a bit in a short time, but we hope we’ve given you just 
enough to encourage you to investigate these tools on your own to see if they would 
be a fit for your class.  As I mentioned we’re available to walk you through it or assist 
with an activity in the classroom.  Before we open it up for questions I just wanted to 
briefly mention a few other tools.   
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DEQ owns a ground water flow model that we can demonstrate in your classroom to 
teach students about geologic formations, aquifers, aquitards, how we use ground 
water, the vulnerability of the resource. Adaptable to various age groups 
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Some of you may have heard about the incredible edible aquifer, which is a fun and 
delicious tool to help students learn about the water cycle, geologic formations, 
aquifers, aquitards, how we use ground water, the vulnerability of the resource.  
Adaptable to various age groups (but usually best for grades 4-8) 
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http://www.deq.idaho.gov/teacher-resources


DEQ will be happy to come out to your school to demonstrate the tools or work with 
teachers one on one to help them become more familiar with the tools.   
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