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Overview 



• The Monongahela was a severely impacted 
river.

• Rebounded through effective 
collaborations and voluntary reductions 
of Total Dissolved Solids

o Delisted in 2014
• More restoration is needed 
• Insufficient monitoring to support and 

prioritize restoration and conservation efforts
• Flow data is particularly needed throughout 

the watershed

Background 



• In collaboration with partners, we installed a network of stream 
gauges

• Stream flow data will support three mapping applications
• 7Q10, Flow Distance Above Public Water Supplies, Water Withdrawal Tool
• Updating the rainfall/runoff relationship with more flow data from ungauged 

tributaries to the Mon.
• Support Studies ongoing at the University
• 3RQ Water Quality Monitoring Program

To fill the stream flow data gap:



1. Install HOBO water level loggers in 15 presently un-gauged or 
under-gauged Monongahela River tributary stream reaches

2. Translate water level data into flow data and use to update and 
refine stream flow models

3. Make data publicly available and facilitate the transfer of flow 
information to government and industry partners. 

Specific Objectives



• Working with our partners, 15 sites 
were selected for gauge installation.
• WVDEP, WV DNR, FODC, & FOC

• Map shows the Study area, Fifteen 
sites, associated drainage area 
boundaries, and large 8-digit HUC 
boundaries in the hill shaded 
Monongahela River Basin

Site Selection



• 30 OnSet HOBO U20L Water Level 
Loggers were acquired.
• 2 Loggers needed for each stream
• Logger in stream records absolute 

pressure
• Logger in a tree records barometric 

pressure
§ Using HOBO Software, absolute pressure 

minus barometric pressure can be 
converted into water level in feet.

• Monitor water levels in streams at 1-hour 
increments

• Operates to depths of 30ft
• Accuracy to within 0.03 ft
• Functions in temperatures of 32F to 104F

Gauge Information



Gauge Installation



• Taken 3 times at every stream

Discharge Measurements



Pulling Data from the gauges



• A stage-discharge rating curve depicts 
the relation between stage and 
discharge

o Is Unique to each stream
• Once the rating curve is developed we 

can use it to transform the hourly 
stage data to stream flow in cfs

• Q=Ad^B
• logQ=B*logd+logA

Stage-Discharge Rating Curve

Date Time Flow, cfs 
(Q) Stage, ft (d) logd logQ

11-May-23 14:06 2.887 1.275 0.10551 0.460447

2-Jun-23 13:36 0.175 0.789 -0.10292 -0.75696

20-Jun-23 13:00 0.333 0.888 -0.05159 -0.47756

y = 5.8713x - 0.1621
R² = 0.9997
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LogQ

Beulah Creek 

Date Time Sensor Depth, feet Q, cfs

3/6/2023 22:00 1.346 4.96092
3/6/2023 23:00 1.341 4.853696

3/7/2023 0:00 1.333 4.68614
3/7/2023 1:00 1.333 4.68614
3/7/2023 2:00 1.316 4.345974
3/7/2023 3:00 1.322 4.46361
3/7/2023 4:00 1.329 4.604179
3/7/2023 5:00 1.324 4.503404
3/7/2023 6:00 1.31 4.230921
3/7/2023 7:00 1.313 4.288127
3/7/2023 8:00 1.296 3.972261
3/7/2023 9:00 1.303 4.099899
3/7/2023 10:00 1.329 4.604179
3/7/2023 11:00 1.319 4.404466
3/7/2023 12:00 1.329 4.604179
3/7/2023 13:00 1.305 4.136985
3/7/2023 14:00 1.306 4.155633
3/7/2023 15:00 1.302 4.081459
3/7/2023 16:00 1.288 3.830443
3/7/2023 17:00 1.279 3.675945
3/7/2023 18:00 1.28 3.692852
3/7/2023 19:00 1.283 3.74396
3/7/2023 20:00 1.272 3.559387
3/7/2023 21:00 1.258 3.335454
3/7/2023 22:00 1.265 3.445911
3/7/2023 23:00 1.27 3.526653
3/8/2023 0:00 1.242 3.09397
3/8/2023 1:00 1.255 3.289023
3/8/2023 2:00 1.251 3.22795
3/8/2023 3:00 1.246 3.152935
3/8/2023 4:00 1.242 3.09397
3/8/2023 5:00 1.236 3.00724
3/8/2023 6:00 1.239 3.050349
3/8/2023 7:00 1.243 3.108625
3/8/2023 8:00 1.236 3.00724



Summarized drainage area, stream flow, 
elevation, precipitation, and land cover data 
for each sampling location.



USGS gauge stations used to develop a 
relationship between thirty-year annual 
precipitation and stream flow.



Runoff ratio average across 
the Monongahela River 
Basin



Spatially explicit stream flow modeled 
output



DEP Program Applications



Thank you to our funders:

Any Questions?


