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Monitoring Data Needs 
• Need to show the value of data 
• Need to help managers see “the big picture” 
• Need to show the benefit of the tools in 

decision making 
• Need to show how issues are addressed 

holistically rather than program by program 
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  Adopt Water Quality Standards 

Monitor & Assess Waters 

List Impaired Waters 

Develop Pollutant Budget - TMDL 

Clean Water Act Framework 

Implement Controls 

Enforcement and Compliance 

D
isplay and Link to N

H
D

 



Overview 
• Data discovery with Water Quality Portal  
• Sharing water data with Water Quality 

Exchange (WQX) 
• Geospatial analysis using National 

Hydrography Data Set Plus v2.0 
• My Waterway Mobile App 
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Water Quality Portal 

5 



6 



Data Partners: 
Federal, State, 

Tribal agencies,  
Monitoring groups 

Water Quality 
Portal 
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WQX 

WQX WQX 

The Water Quality Portal integrates publicly available water-
quality data from: 
- USGS National Water Information System (NWIS) 
- EPA STOrage and RETrieval (STORET) Data Warehouse 
- using the Water Quality eXchange (WQX) data format. 

STORET 
 NWIS 



8 



Water Quality Portal 
Query data 
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Water Quality Portal 
Query data 
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Organization Identifier USGS-OR 
Organization Formal Name USGS Oregon Water Science Center 

Monitoring Location Identifier USGS-452601122470701 
Monitoring Location Name FANNO CREEK AT TIEDEMAN AVE 

Monitoring Location Type Name Stream 
Monitoring Location Description Text CWS 3840051 

HUC Eight Digit Code 17090001 
Drainage Area 23.2 

Drainage Area Unit sq mi 
Latitude 45.4336778 

Longitude -122.7853417 
Country Code US 

State Code 41 
County Code 67 

Sample Sites Retrieval 
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ActivityMediaName Water 

ActivityStartDate 4/25/2011 

ActivityStartTime/Time 16:15:00 

ActivityStartTime/TimeZoneCode PDT 

ProjectIdentifier 97119H6TU 

ActivityConductingOrganizationText U.S. Geological Survey-Water Resources Discipline 

MonitoringLocationIdentifier USGS-452601122470701 

ActivityCommentText A-1220118 TPCN Volumes: 1- 15.20mL 2- 17.30mL 3- 16.50mL L-1220118 Date on 
FCC 4/26/11,  

HydrologicCondition Rising Stage 

HydrologicEvent Storm 

CharacteristicName Nitrogen 

ResultSampleFractionText Suspended 

ResultMeasureValue 0.53 

ResultMeasure/MeasureUnitCode mg/l 

ResultValueTypeName actual 

USGSPCode 49570 

ResultAnalyticalMethod/MethodIdentifer COMB7 

ResultAnalyticalMethod/MethodName TPN, GF/F, combustion 

LaboratoryName USGS-National Water Quality Lab, Denver, CO 

AnalysisStartDate 5/19/2011 

DetectionQuantitationLimitTypeName Long Term Method Detection Level 

DetectionQuantitationLimitMeasure/MeasureVal
ue 

0.017 

 
 

Sample Result Retrieval 



Map output from the Water Quality Portal for all sites in the Portland, OR 
area that have been sampled since 2005.  The WQP portal was used to 
query for all sites (NWIS and STORET) in Clatsop, Columbia ,Tillamook, 
Washington, Yamhill, Multnomah, and Clackamas counties.  The pink dots 
represent STORET and the blue dots represent NWIS sites. 13 



14 



Portal Benefits 
• Reduces effort to use other data sources 

– Collecting data from multiple sources 
– Combining into common format 
– Deliver in single file 

• Leverages and protects investments in monitoring data 
– Common data elements emerging from monitoring community 
– Marketplace of what, when and where for monitoring 

• Supports water quality based decision making 
– Comparison to water quality standards 
– Identify hotspots 
– Develop protection and restoration plans 
– Modeling expected changes  

 
15 



Water Quality Exchange 
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What does WQX do for you?  
• Enables you to share data in one format  
• Improves interoperability of data systems through 

the use of standard water monitoring data fields 
• Enables you to publish data at a national level 
• Increases your ability to use OTHERS data in 

conjunction with your data, as available in the 
Water Quality Portal, for analysis and modeling 

• Enables you to manage data in the format that 
best serves your program needs 
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What are the Tools? 
• WQX 

– Water Quality Data eXchange 
– XML Schema that provides standard data elements 

and file format 
– Intended for high volume data users 

• WQX Web 
– Water Quality Data eXchange Web Template 
– Is based in MS Excel  
– If you can use a spreadsheet, this is for you 
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http://www.epa.gov/storet/dbtop.html


How does WQX work?  

• The tool benefits you by providing: 
– Structure to capture required data fields   
– A pick-list of common names for chemicals and analytical methods 

Question Description Data Field 
WHO collected the sample? Organization Name Friends of the 

Potomac River 
WHAT was collected? Chemical Name Copper 
WHY was it collected? Project Name Quarterly Sample 
WHERE was it collected? Location Name 

Lat/Long 
Memorial Bridge 
40.594, -98.721 

WHEN was it collected? Date July 24, 2012 
HOW was it analyzed?  Method Name USEPA 123ABC 
WHAT were the results? Result Value 

Result Units 
5 
ppm 
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How does the WQX XML Schema work?  
• Establishes the structure to document a water monitoring sample 

through standard data fields 
• Allows a data owner to use their existing database 
• Requires a cross-walk between the database and WQX data 

standard 
• Requires you to review the domain values or pick-list to match 

your database fields to the WQX schema 
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WQX XML Example 
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How does the WQX Web Tool work?  
• Establishes the structure to document a water monitoring sample 

through standard data fields 
• Allows a data owner to use their existing database 
• Requires a cross-walk between the database and WQX data 

standard 
• Requires you to review the domain values or pick-list to match 

your database fields to the WQX Web template 
• Is designed for a lower volume data owner 
• Requires no coding to generate the XML schema 
• Allows for manual user-to-machine data submission 
• Is a lower front end investment and short term ROI 
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WQX Web Data Entry and Formatting 
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Data Entry with WQX Web:  
Monitoring Location Fields 
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Data Entry with WQX Web: 
  Results Fields 
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Converting Spreadsheet Data to WQX 
Web Compatible Format 

 

26 



What do the tools do? - Review  

WQX 

WQX 
Web 

Water 
Quality
Portal 

Exchange 
Network STORET 

XML 
file 

TXT 
file 

• The tools benefit you by: 
– Enabling you to share data in one format  
– Enabling you to publish data at a national level 
– Allowing you to manage data in the format that best 

serves your program needs 
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What do WQX and WQX Web do for you? 

• Join 390 federal, states, and tribal, agencies and watershed 
organizations already using the WQX and WQX Web file 
formats 

• Enable quick access to your data in one format and the Water 
Quality Portal for access to over 150 million records nationally 
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NHD Plus V2.0 
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What is NHD and why is it important?  
• National Hydrography Dataset (NHD) is a network of stream 

addresses based upon concepts from EPA Reach File 1 
(RF1) (1982) 

• NHD was developed by EPA and USGS (2000) 
• EPA water applications expertise 
• USGS mapping & maintenance infrastructure 

• Success of initial NHD led to development of more detailed 
version by USGS-Mapping, USFS and states (2007) 

• NHD currently maintained through USGS-led state 
stewardship program 
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• Developed by EPA and USGS-Water (2006) to 
provide flow volume and velocity estimates for 
pollution dilution modeling 

• Builds upon NHD stream network – integrated with elevation and 
HUC12s 

• Additional stream attributes (stream order, flow, etc) 
• Catchments and attributes (precipitation, temperature, land cover) 

• Success of initial version led to just-completed 
Version 2 

National Hydrography Dataset Plus (NHDPlus) 
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Elevation (30m) 

Hydrologic Units  
(HUC12) 

Stream Network 

NHDPlus  Geospatial Framework 

Stream Network Map Scale Map Accuracy 
Total Stream 

Miles (mi) 
# of Stream 
Segments 

Stream Segment 
Average Length (mi) # of Lakes 

Catchment Average 
Area (sq mi) 

Reach File Version 1 (RF1) 1:500K +/- 254m 600,000 60,000 10 4,100 50 

Medium Resolution NHD 1:100k +/- 50m 3,200,000 2,600,000 1.2 38,000 1.1 

High Resolution NHD 1:24K or better +/- 12m 7,500,000 20,000,000 0.37 537,000 do not exist 

NHDPlus catchments tie the 
landscape to the stream 

network forming a ‘surface 
water geofabric’ 

(These figures are approximations (+/- 10%) provided for purposes of comparison.) 
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The inset map shows the 
watershed (white boundary) 
defining the drainage area 
upstream from the mouth of 
Four Mile Run (red dot) and 
a report of associated 
watershed characteristics – 
both produced using 
NHDPlus. 

NHDPlus 
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NHDPlus V2.0 Benefits 

Significant V2.0 improvements: 
 
• Several 1000 isolated networks 
connected 
• Over 50% enhanced elevations 
nationally 
• Now-completed national HUC12s  
• More robust flow estimation 
method 

• Runoff (USGS water balance model) 
• Excess evapotranspiration 
• Flow additions and removals 
• Adjustment using gaged flows 
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EPA/OW Geospatial Architecture  
Watershed Assessment Tracking and Environmental ResultS 

(WATERS)  

 
 

NHDPlus 

Stream 
Addresses 

Programmatic 
Data/Databases 

Discharge 
Permits 

Water Quality 
Monitoring 

Water 
Impairments 

Drinking 
Water Intakes 

Many others  

Web Services 
•Mapping Layers 
•Name Search 
•Up/Downstream 
Search 
•Watershed 
Delineation 
•Watershed Report 
•Impairment Status 
•Lookup Watershed 
by Zip Code 
•Many others 

 
 

Reach 
Address 

Database 
(RAD) 

Applications 
•Source Water Areas 
•NARS Watersheds, 
•ATTAINS  
•NPS GRTS 
•Ask Waters 
•How’s My Waterway? 
•MyWATERS Mapper 
•MyWATERS Google 
KMZ 
•Watershed Plan 
Builder 
•NPDAT 
•DARTER (with COE) 
•Drinking Water 
Mapping Application 
•Construction General 
Permit 
•DMR Pollutant Tool 
•OECA ECHO 
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EPA WATERS 



How’s My Waterway 
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Have you ever wondered: 
“ Is our local lake clean and healthy?” 

“Have the streams in my neighborhood 
ever been tested for pollution?” 

“ If my dog drinks from this pond, 
can that be harmful to him?” 

“Is there any risk to my kids if they 
play in the creek?” 

“How can water pollution damage 
human health or harm the economy?”  

“Is anyone doing anything to 
fix water pollution problems?” 



39 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

How’s My 
Waterway?  

Mobile website and app 

 
How’s My Waterway helps 
the public get their answers: 
• an easy to use web tool 

• focus on local waters 

• instant results 

• map or list format 

• plain-English descriptions 

• uses, but clarifies, the same 
scientific data States report to 
EPA. 
           see how it works… 
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SMART PHONES OR 
TABLETS start here: 
 
Tap this symbol.  
In a few seconds a 
list of the lakes, 
rivers and streams 
within about 5 miles 
will appear along 
with basic 
information on their 
condition. 
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COMPUTERS, SMART 
PHONES,TABLETS 
start here: 
 

Click on this symbol 
to start a search 
for the condition  
of local waterways 
anywhere in the 
U.S. 
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SEARCH PAGE: 
Enter any zip code or place name 
and state to get information about 
the condition of waterways within a 

five mile radius of its center. 



CLICK FOR MAP VIEW OF 
SAME SEARCH AREA… 

SEARCH RESULTS: 
Waters within your search 
area, including 
  
    reporting dates,  

    condition, and 
   when tested  
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MAP OF SEARCH RESULTS 
 

  Waters color-coded by condition 
 
  POLLUTED  
  UNPOLLUTED 
  UNASSESSED 
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WATERWAY-SPECIFIC DETAILS 
 
STATUS: when last assessed, 
condition reported 
 
 
 
POLLUTION: types of pollutants 
reported at problem levels  
(with plain-English descriptions) 
 
 
 
PROGRESS: clean-up plans and 
projects done by States and EPA 
 
 
  * Links to the technical reports        
  are available for advanced users 
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PLAIN-ENGLISH WATER 
POLLUTANT DESCRIPTIONS 
for non-technical users: 
 
- What it is 
- Where it usually comes from 
- Human health and economic effects 
- How it harms the environment 
- What people can do to help  
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TECHNICAL REPORTS 
buttons lead you into the 
technical databases online 
for much greater detail 

(e.g., the TMDL document) 
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RELATED LINKS TO OTHER POPULAR WATER TOPICS 
 - Beach closure information 
 - Drinking water quality information 
 - Fish habitat improvement projects 
 - Fish consumption advisories 
 - How to contact water pollution programs 
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How’s My Waterway went public on  October 18, 2012 
 

40th Anniversary of the Clean Water Act 
 

----- 
 

One month later, a Google Search 
on “How’s My Waterway” returns 

over 1 million results 
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References 
• Water Quality Portal (WQP) 

– www.waterquality.us 
• Water Quality Exchange (WQX, WQX Web)  

– www.epa.gov/storet 
• National Hydrography Dataset (NHD Plus)  

– www.epa.gov/waters  
– www.horizon-systems.com/nhdplus  

• How’s My Waterway 
– www.epa.gov/mywaterway 
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Questions 
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