
  
    

 
  

 
 

        
   

Landscape and programmatic 
factors related to delisting 
impaired waterbodies, and 
applications to map water 

quality data
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*For purposes of this presentation, delisting refers to waters no longer impaired by a particular cause due to restoration or 
reasons unknown and attaining water quality standards 



     
  

 
 

What factors are correlated with assessed changes 
in water quality? 

1) State 303(d)/305(b) Datasets to
 
explore this
 2) Landscape and programmatic 
question 

3) Montana Case Study 

4) Interactive Mapping of Above Datasets 



  

 
 

 

    
 

State 303(d)/305(b) data
 

IR datasets
 
allow tracking
 
changes in 

Assessment
 
Status
 

define in next few slides 
*Here just showing 20 of them that also had delistings as I 



  

 
 

State 303(d)/305(b) data
 

• 1346 Causes
 

• 34 cause 
group names 

• Aggregating 
by group 
necessary to 
simplify 
analysis. 
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Top1 303d/3051(b) Impairments by Cause Group1 Name 

*Excluding mercury
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WQS_ATTAINMENT 
_REASON= 

"Applicable WQS 
attained, due to 
restoration 
activities.“ 
Or 
“Applicable WQS 
attained; reason 
for recovery 
unspecified.“ 

& 

No impairment 
next cycle 



 
  
 

  

  

   

 

State 303(d)/305(b) data + NHDplus 
NHDPlus is
 
Hydrologic
 
geofabric with rich 

attribute data for
 
2.6 million 

catchments in lower
 
48. 

Excellent format to 

bring IR data into
 
communication 

with other
 
landscape features.
 

http://vt.water.usgs.gov/projects/summaries/images/NHDPlus_V1_catch.png 

http://vt.water.usgs.gov/projects/summaries/images/NHDPlus_V1_catch.png


  
 

State WQ Assessment Data->NHDplus 

Every assessment unit has 
list of corresponding 
catchments 



   

 

 
 

 
 

  

Landscape and Programmatic Data: Streamcat
 

Streamcat is dataset 
of anthropogenic 
and natural 
landscape attributes 
referenced to the 
NHD stream 
network at multiple 
scales. 

Catchment 1234 

Catchment Cat Cropland Cat Rp Cropland Ws Cropland Ws Rp Cropland 
1234 50% 25% 70% 30% 



   

 
 

 

  

 

 
 

 

  

  

Landscape and Programmatic Data: 319
 

• 1)Points-> 
representing
impacted
waterbodies,
manually drawn 
project locations 

• 2)Lines-> 
representing
impacted reaches 

• 3)Polygons-> 
representing
impacted
waterbodies, HUCs,
and manually drawn 
project locations 

*No start end hydro in MT
 



  Example Case Study: Montana
 

303(d)/305(b)
 
+
 

319
 
+
 

Streamcat 



 
 

 

  
 

  

      

Montana Delistings 2008-2014
 

Examining causes of 
impairment in Montana 
which had 

WQS_ATTAINMENT_REASON
 

"Applicable WQS attained, 
due to restoration activities.“ 

Or 

“Applicable WQS attained; 
reason for recovery 
unspecified." 

Most delistings for metals. 



 

  
 

 

 
 

 

Metal Impairments: 2012-2014
 

28 rivers/streams 
were delisted for 
metal 
impairment(s) in 
2014. 

238 rivers/streams 
had metal 
impairment(s) in 
both 2012 and 
2014 without a 
metal delisting. Delisted 

Stayed Impaired 



Distribution of Landscape Variables
   

 
 

 

 

 
 

Visually Examine Distribution of
 
Landscape Variables 

Bringing in 
Streamcat data to 
visually examine 
potential patterns 
in landscape that 
may correlate to 
improvement vs 
lack of change. 

These particular 
variables are just 
presented as 
examples. 



   Distribution of Landscape Variables, contd. 



 
 

  
  

 
 

 
   

   
 

 
 

 
 

Quantify land 
cover 
characteristics 
with Streamcat 
data 

E.g. : Road density, 
watershed area, 
NLCD classes of 
land cover, dam 
density, superfund 
site density, etc. 

stayed 
impair 
ed 

These examples were variables with 
significant differences between rivers delisted 
for metals vs those that stayed impaired 
(Wilcox test (p<0.01)) 



       Potential to Model Impairment Status or changes in 
Status 

Single Cycle 



    

 

 

Programmatic Data: 319 Metal Related Projects
 

Corresponding Geometries in ArcGIS: 
‘“PRJDRAR_SEQ" IN 
('19383','19410','19413','19418','19421','915 
63')’ 

Intersecting 
NHDplus 
Catchments 



    

   
   

  

     
  

 

   
  

   
  

 
 

 

Metal Impairments + 319 Work?
 

One delisted AU within 
five miles of GRTS 
drainage areas addressing 
metals.  

Four AUs that remained 
impaired for metals in 
both cycles within five 
miles 

Buffers to test whether GRTS 
catchments with metal 
remediation work are within 
certain distance of the 
selected rivers/streams 

Buffer Analysis=Temp Fix 
Long term=Accumulate 
catchment data based on 
flow direction 

Delisted 

Stayed Impaired 



 
 

 

  
 

  
  

  

 

 

 

Additional 
Contributing Flathead Lake: Local Restoration Watershed group 

Work? Zortman 
Landusky mine 
Restoration 

Boulder River: 
Possible 
FS/BLM/CERCLA 
work 

*Thank you to Autumn 
Coleman (Montana DEQ)
for helping identify some
of these restoration 
actions 

Stayed Impaired 



 

  

 

0 About l}J Content I~ Legend 

Legend 

Improved_Metals 

MRDS 
• Hine, past or present proclucer 
o Prospect or occurrence 
• Processi.-.;i plant 
o Unknoun 

Zortman 
Landusky mine 
Restoration 

Active Treatment of 
AMD 

Copper, lead, 
selenium, cadmium, 
iron delistings 



 
 

 

 
 

 
 

0 About 

Legend 

l}J Content 

Improved_Metals 

MRDS 

I~ Legend 

• Nine, past or present procluoer 
o P'Nspecl or occurrence 
• Processt . ..., pl ant 
o Unknoun 

Boulder River 
Area 
Possible 
combination of 
BLM, FS, Superfund,
and DEQ efforts 

Cadmium, iron, 
zinc, silver, copper,
lead, arsenic, 
selenium delistings 



 
 

 

 

0 About 

Legend 

IT! Content 

Improved_Metals 

MROS 

"~ Legend 

• Kine, past OT' present producer 
a Prospect or occurrence 
• Processing plant 
o I.N<noun 

Flathead Lake 
Area 

• Possible 
sediment 
restoration work 
by local 
watershed 
group 

• Lead and copper
delistings 



Grant Reporting and Tracking System, Release 4.2 

UPDATE (8/12/2016): 
Anticipated Changes to GRTS, & the lmpen 

Hello Team GRTS: 

As many of you know, there have been long-standing plans to update the GRH 

In recent months, EPA has been working w ith the contractor team to develop s 
a much more user-friendly and modern GRTS. While most changes w ill appear 
streamline and consolidate data resources and improve data quality. 

Addit ionally, the impending shift from the Nonpoint Source Program Measure, I 
housed in the GRTS environment and used to help build success stories in an , 
on program successes using existing tools! 

Supplemental training and guidance docs w ill be provided to assist users until 

For both the updated GRTS system and the new SSDB, EPA Headquarters w ill t 
near future. If you are interested in participating in a pilot of either system, pie, 
(Jorge.Adam@epa.gov). 

Thank you again for your continued work. 

U.S. Environmental Protection Agency 

• 
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Readily Available Datasets: 319 Geospatial Data
 

https://iaspub.epa.gov/apex/waters/f?p=110:199
 

https://iaspub.epa.gov/apex/waters/f?p=110:199


  

Readily Available Datasets: 305(b) Geospatial Data
 

https://www.epa.gov/waterdata/waters-geospatial-
data-downloads 

Additional attributes can be downloaded from 
https://iaspub.epa.gov/apex/waters/f?p=ASKWATERS: 
EXPERT:0 

https://www.epa.gov/waterdata/waters-geospatial-data-downloads
https://iaspub.epa.gov/apex/waters/f?p=ASKWATERS:EXPERT:0


 

 
 

  

  

   

Take Away Questions/Comments 

• Mapping the data and sharing this with colleagues, stakeholders, etc is very useful in  
NPS program implementation and data analysis. 

• 303(d)/305(b) + NHDplus gives potential to examine factors associated with delistings 
or impairments within single cycle. 

• Plan is to improve GRTS geospatial data entry by allowing users to actively edit which
HUC12s are selected when they manually draw drainage areas. 

• Next, a quick overview of several methods for interactive mapping of the 
above datasets 



 
  

  
 

  

Lets get Mapping 
• Mapping water quality and 

project data is an 
important first step in data 
analysis, stake holder 
engagement, and 
outreach. 

• Many programs out there 
to facilitate interactive 
mapping
 



 ArcGIS
 
Online
 

https://www.arcgis.com/home/index.html 

https://www.arcgis.com/home/index.html


 

 
 

 
 

Search for 
online layers 

Drag and 
drop EPA
WATERS data 
(e.g. Storet,
GRTS, 303(d)
etc.) 



  Popups with Useful Summary 
data 



 
 

 
 

  

Add
 

Search by 
location 

various 
basemaps
 

Share as url 
or embed in 
website 



 

  
 

 
 

Leaflet for R: 

R package which 
provides access 
to Leaflet 
javascript library 
for interactive 
mapping 

https://rstudio.github.io/leaflet/ 



  

 
    

 
 

  

Bring datasets 
into R, write a 
few lines of 
code, and 
export as stand 
alone webpage 

R and R studio (https://www.r-project.org/ and https://www.rstudio.com/products/RStudio/ )
 

https://www.r-project.org/
https://www.rstudio.com/products/RStudio/


 
 

 

  
 

Resulting 
stand alone 
webpage 

*319 data not filtered 
based on metals/pH/etc 
as seen in earlier slides. 

Also, start/stop hydro not 
shown (just 2 points) 



 

 

Include
 
Base 

maps such 
as aerial 
imagery
 



 
 

 
 

Add
 
popups. 

E.g., Project 
title, award 
year, etc. 



 
 

 

Share map 
with 
others!
 

Html map
 
document
 



Tutorial 
Web 
page 



 

 

   

 

Final Points 
• Readily Available national Datasets for Water Quality and NPS 


Restoration in multiple formats (e.g. shapefile, web maps, etc).
 

• Mapping the data supports program implementation efforts, cross 
agency collaboration, stakeholder outreach, and preliminary data 
analyses. 

•	 ArcGIS and R provide straight forward approaches for interactive 
mapping. 
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