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Organization Overview 
 U.S. Geological Survey 

◦ Department of Interior – The Nation’s Science Agency 

◦ 4 disciplines 

◦ 8,000 employees  

 Midwest Region 

◦ 17 Science Centers  

◦ 12 States 

 Indiana-Kentucky Commonwealth 

◦ One Director 

◦ Increased resources 
 



CLARENCE KING (1879-1881) 

JOHN WESLEY POWELL (1881-1894) 
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Hydrologic Monitoring Networks 
 Stage (gage height) 
 Streamflow 
 Lake/reservoir level 
 Groundwater level 
 Precipitation 
 Sediment 
 Nitrate 
 Water temperature 
 Other Water Quality Constituents 

(DO, pH, SC, Turbidity) 
 



 

>9000 sites  
2600 sites with a flood stage 
4800 sites with at least 20 years of record 





 First gage was Tennessee River nr Paducah – Started in 1875 
(stage only). It then was operated from 1889-1989. Water 
quality site today. 
 

 KY River Lock 4 at Frankfort – Stage data started in 1905. Flow 
started in 1925 
 

 Dix River at Danville – Stage data started in 1905. Flow started 
in 1942  
 

 Cumberland River at Cumberland Falls – First continuous 
streamflow gage started in August 1907. Went to 1911, 
started again in 1914-2005 and then brought back in 2010 
 

 KY River at Lock 10 at Winchester is the longest continuous 
running station in KY. Started in October 1907 to Present 



Surface Water – 207 sites 
 Stage only – 57 sites  

 Discharge – 150 sites 

 

Water Quality – 55 sites 
  Temperature only – 13 sites  

  4/5 chemical parameters(temp, DO, pH, SC, & turbidity)–42 sites 

 

Ground Water – 2 sites 



 Real-time data 24/7/365 
 NWS flood warnings & forecasts 
 35,000 data points per parameter annually 

 Publically available 
 Quality assured  
 Stored long term 

 NPDES Compliance 
 Flood Inundation Maps 
 Spill tracking 
 Recreational boating 
 Drought Detection 
 Reservoir Operations  
 KY has one of the Nation’s lowest O&M costs 

 



What is a USGS Gaging Station? 

   A device that can provide 
continuous information on 
precipitation, surface water 
quantity and quality, or 
groundwater. 



Streamgages 



Water Quality Gages 



Ground Water Gages 



Precipitation Gages 



Sentry Gages 
• Traditional streamflow 

gage supplemented with 
continuous water 
quality monitors, 
representative 
sampling, and surrogate 
modeling.  

  
• Sentry Gages are 

designed to answer 
study specific questions 
on watershed, regional, 
and/or national scales.      



U.S. Department of the Interior 
U.S. Geological Survey 

Sentry Gage 
Equipment 

http://www.hach.com/nitratax-plus-sc-sensor-2-mm-path-length/product?id=7640095062


FY11-12 NAWQA Nitrate Pilot Sites 
Operational (Nov. 2011) 
1) Mississippi @ Baton Rouge 
2) Potomac @ Little Falls 
 
Upcoming (spring 2012-13) 
3) Mississippi @ Thebes 
4) Missouri @ Hermann 
5) Ohio @ Olmsted L/D 
 
 



Instruments 
 
1) Continuous nitrate measurements with corrections  
2) Continuous turbidity, FDOM (colored  dissolved organic matter measured by fluorescence) 

3) Acoustic Doppler Velocity Meter  
4) Continuous Water Quality Meter (4-paramters) – SC, pH, WT, and DO 
5) Other?? 

Site  Nitrate          Turbidity           FDOM Other______ 
Ohio River at                       Satlantic                    Campbell Scientific       Turner Designs           YSI EXO              
Olmsted Locks                     SUNA                         OBS-500                     C7                              CR1000 datalogger  
and Dam (03612600)                                                                                                                    Cell  modem 
 
 
Green River at Lock            Satlantic                                                                                             Sontek SL500 ADVM 
and Dam No. 1 near             SUNA                                                                                               Sutron Satlink2 DCP 
Spotsville, KY (03321500) 
 
 



Ohio River at Olmsted L/D  



Real-Time Data 

Nitrate (mg/L as N) 

Turbidity (FNU) 

Stage (ft.) 



How Does a Stream Gage Work? 

It tracks water-level 
rises and falls 



Stage can be sensed using 
PRESSURE TRANSDUCERS 

Orifice Line Orifice Line 

Kentucky River @ 
Lock 10 



Stage can be sensed using 
STILLING WELLS 

Kentucky River @ 
Lock 4 



Non-Contact Stage Measurement 
  Radar 

Technology 



Most users of 
streamflow information 
need to know the 
discharge of the stream 

Discharge Measurement 
by wading methods 



More ways to collect “Discharge” 

Manned Boat 

Tethered Boat 

ALL use 
ADCPs 

Remote Controlled Boat 

Bridge 



Stage data becomes streamflow or discharge (CFS) by means of a rating 
curve – this is labor intensive and requires great skill.  



Discharge must be measured  
at all stages 



31 

Most Ratings Change Through Time   

Shifts are often time dependent and phased in and out 
depending on their cause 



Changes to NWISWEB 
◦ Current / Historical 

 Instantaneous values are now available back to October 1, 2007  
 By 2014, additional instantaneous values before October 1, 2007 will 

be made available 
 Some streamflow data prior to October 1, 2007 may be available on 

the Instantaneous Data Archive (IDA).This will be indicated by a link 
to the IDA page from the summary of available data for that site 

◦ October 1, 2007 vs 120 days vs 30 days 
 
 
 





USGS GOES near real-time 
Data Collection System 

Field Station 
with Data Collection 
Platform (DCP) 

Data Access and Processing 
System (DAPS), Wallops Island, 
VA and EROS Data Center in  
Sioux Falls, SD 

National Water  
Information System 
(NWIS) 

GOES DOMSAT 

LRGS 















http://ky.water.usgs.gov/ 



 USGS WaterAlert 
 USGS WaterNow 
 Water Watch 
 

 



How to I get to WaterAlert 

WaterAlert allows 
you to receive 
daily or hourly 
updates about 
current conditions 
in rivers, lakes and 
groundwater when 
they match 
conditions of 
concern to you. 
 

http://water.usgs.gov/wateralert


1. Connect off the KYWSC 
homepage 
 

2. Connect off the real-time data 
graph pages 





 Using WaterNow with email: 
◦ Send an email message to WaterNow@usgs.gov where 

either the Subject or the first line of the message 
contains the USGS Site Number of the gage you want to 
query (optionally add parameter codes to customize your 
query). You will receive a response within a few minutes. 

 
 Using WaterNow with text messaging 
◦ Send a text message to WaterNow@usgs.gov containing 

the USGS Site Number of the gage you want to query 
(optionally add parameter codes to customize your 
query). You will receive a response within a few minutes. 

















Social Media – improving access and 
information sharing 

Twitter.com 
USGS_Kentucky 

http://ky.water.usgs.gov/ 
USGS WaterNow 

QR codes 

USGS WaterAlert 

http://twitter.com/USGS_Kentucky


Questions? 

I wish I had 
signed up for 

the USGS  
WaterAlert!! 

Mike Griffin 
Deputy Director 
502 493-1913 
mgriffin@usgs.gov 
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