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RealReal--time watertime water--quality monitoring in the Little quality monitoring in the Little 
A k Ri B iA k Ri B iArkansas River BasinArkansas River Basin

Little Arkansas River near Sedgwick, KSLittle Arkansas River near Sedgwick, KS
Little Arkansas River at Hwy50 near Halstead, KSLittle Arkansas River at Hwy50 near Halstead, KSy ,y ,

•• Began April and May 1998, respectivelyBegan April and May 1998, respectively
•• Water temperature specific conductance pHWater temperature specific conductance pH•• Water temperature, specific conductance, pH, Water temperature, specific conductance, pH, 

dissolved oxygen with Clark cell sensordissolved oxygen with Clark cell sensor
•• Turbidity added Oct. 15, 1998Turbidity added Oct. 15, 1998
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RealReal--time watertime water--quality monitoring began with quality monitoring began with 
bank installations when stream banks hadbank installations when stream banks hadbank installations when stream banks had bank installations when stream banks had 

sufficient water depth and flowsufficient water depth and flow
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Bank installations changed to bridge suspension Bank installations changed to bridge suspension 
because sensors got buried in mud orbecause sensors got buried in mud orbecause sensors got buried in mud or because sensors got buried in mud or 

insufficient depth and flow near stream banksinsufficient depth and flow near stream banks

7



Bridge suspension dramatically increased Bridge suspension dramatically increased 
retained data (‘98retained data (‘98 ’99) for conductivity sensor’99) for conductivity sensorretained data ( 98retained data ( 98-- 99) for conductivity sensor 99) for conductivity sensor 

at Sedgwick siteat Sedgwick site
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Downside of bridge suspension, monitors Downside of bridge suspension, monitors 
tti ht i d b i fltti ht i d b i flgetting caught in debris flowgetting caught in debris flow
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Historical site visitsHistorical site visits

Routine cleaning visits, Routine cleaning visits, 22--4 week 4 week intervalsintervals

Routine calibration checks, Routine calibration checks, 44--6 week 6 week intervalsintervals

NonNon--routine visits routine visits -- problems viewed on NWIS webproblems viewed on NWIS web
••In In sand or out of watersand or out of water
••Excessive fouling (DO SC and turbidity)Excessive fouling (DO SC and turbidity)••Excessive fouling (DO, SC, and turbidity)Excessive fouling (DO, SC, and turbidity)
••Calibration failure (DO)Calibration failure (DO)
••Sensor problems (DO and turbidity)Sensor problems (DO and turbidity)
••Monitor problemsMonitor problems
••DCP problemsDCP problems
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Site visits more frequent during spring and Site visits more frequent during spring and 
summer months due to increased biosummer months due to increased bio--foulingfoulingsummer months due to increased biosummer months due to increased bio fouling, fouling, 

storm runoff, and low flowstorm runoff, and low flow
Little Arkansas River near Sedgwick Kansas
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Problems with Clark cell dissolved oxygen Problems with Clark cell dissolved oxygen 
sensor contributed to many site visits (‘98sensor contributed to many site visits (‘98 ’07)’07)sensor contributed to many site visits ( 98sensor contributed to many site visits ( 98-- 07)07)

Little Arkansas River near Sedgwick, Kansas
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Many problems associated with Clark cell Many problems associated with Clark cell 
dissolved oxygen sensor involved sensordissolved oxygen sensor involved sensordissolved oxygen sensor involved sensor dissolved oxygen sensor involved sensor 

losing calibrationlosing calibration
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Retained data for dissolved oxygen at Retained data for dissolved oxygen at 
Sedgwick siteSedgwick site -- with less field effort, opticalwith less field effort, opticalSedgwick site Sedgwick site with less field effort, optical with less field effort, optical 

DO sensor is a HUGE improvementDO sensor is a HUGE improvement
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Water temperature monitored at lots of sites Water temperature monitored at lots of sites 
(although we need more) (1724 sites)(although we need more) (1724 sites)(although we need more) (1724 sites)(although we need more) (1724 sites)
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Historically and today dissolved oxygen not Historically and today dissolved oxygen not 
monitored very much (394 sites)monitored very much (394 sites)monitored very much (394 sites)monitored very much (394 sites)
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h/



Current site visitsCurrent site visits
L ti l iL ti l i i iti itLess routine cleaning Less routine cleaning visitsvisits

••Before storm (if able)Before storm (if able)
••After event runoffAfter event runoffAfter event runoffAfter event runoff
••In the areaIn the area

Routine calibration checks, 2Routine calibration checks, 2--3 months intervals3 months intervalsRoutine calibration checks, 2Routine calibration checks, 2 3 months intervals3 months intervals

NonNon--routine routine visits visits -- problems viewed on NWIS webproblems viewed on NWIS web
••In sand or out ofIn sand or out of water (SC and turbidity)water (SC and turbidity)In sand or out of In sand or out of water (SC and turbidity)water (SC and turbidity)
••Excessive Excessive fouling (SC and turbidity)fouling (SC and turbidity)
••Calibration failureCalibration failure
S blS bl••Sensor problemsSensor problems

••Monitor problemsMonitor problems
••DCP problemsDCP problems
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Many times sensor problems are obvious on Many times sensor problems are obvious on 
NWIS webNWIS webNWIS webNWIS web

18



Number of site visits for calibration checks Number of site visits for calibration checks 
have been reducedhave been reducedhave been reducedhave been reduced

Little Arkansas River near Sedgwick, Kansas
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Data retention varies each water yearData retention varies each water year
i l k i d i k
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Data retention varies each water yearData retention varies each water year
Li l A k i S d i k K
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WaterWater--Quality Monitoring Has Improved!Quality Monitoring Has Improved!
Quality DataQuality Data

••RealReal--time data reviewtime data review
••High data retentionHigh data retention

Ch i t h lCh i t h lChanges in sensor technologyChanges in sensor technology
••Optical sensorsOptical sensors
••Wiper technologyWiper technologyp gyp gy

Improvements in field Improvements in field techniquestechniques

More accurate representation of water qualityMore accurate representation of water quality
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Improvements increased data retention for all Improvements increased data retention for all 
parameters at Sedgwick siteparameters at Sedgwick siteparameters at Sedgwick siteparameters at Sedgwick site
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Improvements increased data retention Improvements increased data retention 
mostly with dissolved oxygen at Hwy50 sitemostly with dissolved oxygen at Hwy50 sitemostly with dissolved oxygen at Hwy50 sitemostly with dissolved oxygen at Hwy50 site

100.0%
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Higher quality of retained data gives us a more Higher quality of retained data gives us a more 
complete picture of what we need to seecomplete picture of what we need to seecomplete picture of what we need to see, complete picture of what we need to see, 
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but continues to shows us the unexpected but continues to shows us the unexpected 
and teach us what we don’t knowand teach us what we don’t knowand teach us what we don t knowand teach us what we don t know
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For Additional InformationFor Additional Information

Contact: Contact: Trudy Trudy Bennett, Bennett, trudyben@usgs.govtrudyben@usgs.gov
phone 316phone 316--773773--32253225

USGS KWSC public homepage USGS KWSC public homepage 
http //ks ater sgs go /http //ks ater sgs go /http://ks.water.usgs.gov/http://ks.water.usgs.gov/

KS RealKS Real--Time Water QualityTime Water QualityKS RealKS Real Time Water Quality Time Water Quality 
http://nrtwq.usgs.gov/ks/http://nrtwq.usgs.gov/ks/

Water Quality WatchWater Quality Watch
http://waterwatch.usgs.gov/wqwatch/http://waterwatch.usgs.gov/wqwatch/
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