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Background

 The Monongahela was a severely impacted
river.
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 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
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To fill the stream flow data gap:

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

Stream flow data will support three mapping applications

Support Studies ongoing at the University
3RQ Water Quality Monitoring Program
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Specific Objectives

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.
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Site Selection

 Working with our partners, 15 sites
were selected for gauge installation.

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

+ 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
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Gauge Installation
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Discharge Measurements

 Taken 3 times at every stream

/ Subsection

>« Width

2 In each subsection:

Area = Depth x Width

Velocity
Discharge = Area x Velocity
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Stage-Discharge Rating Curve

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

site name latdeg latmin latsec longdeg longmin longsec longdds latdds DAsgmiles
1 Big Sandy 39 37 18.3 9 42 16.4 -79.7046 39.62175 200
2 Buchannon River at Hall 39 3 B 80 6 53 -80.1147 39.05111 277
3 Buffalo Creek at Barrackville 39 30 20.4 80 10 5.4 -80.1682 39.50567 116
4 Blackwater River at Davis 39 7 37 79 28 7 -79.4686 39.12654 86
5 Deckers Creek 39 37 45 9 57 10 -79.9528 39.62917 63
6 Dry Fork at Hendricks 39 4 20 79 37 23 -79.6231 39.07222 347
7 Dunkard Creek 39 45 33 79 58 15 -79.9708 39.75917 229
8 Three Forks Creek near Grafton 39 20 11 79 59 37 -79.9936 39.33639 97
9 Tygart Valley River at Dailey 38 48 33 79 52 55 -75.8819 38.80917 188
10 West Fork River at Enterprise 39 25 20 80 16 34 -B0.2761 39.42222 759
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Guage Location Name

# USGS 03070500 BIG SANDY CREEK AT ROCKVILLE, WV

# USGS 03066000 BLACKWATER RIVER AT DAVIS, WV

# USGS 03053500 BUCKHANNON RIVER AT HALL, WV

# USGS 03061500 BUFFALO CREEK AT BARRACKVILLE, WV
# USGS 03062500 DECKERS CREEK AT MORGANTOWN, WV
# USGS 03065000 DRY FORK AT HENDRICKS, WV

# USGS 03072000 Dunkard Creek at Shannopin, PA

# USGS 03056250 THREE FORK CREEK NR GRAFTON, WV

# USGS 03050000 TYGART VALLEY RIVER NEAR DAILEY, WV

# USGS 03061000 WEST FORK RIVER AT ENTERPRISE, WV

Just a conversion of units

—t—

Volume = Depth(mm) * Area(# of cells) * 100m?2 * 0.001 m/mm

Since our grid cell
size is 10m*10m

I_'_I

Volume = Depth(mm) * Area(# of cells) * 0.1 m¥mm

The resulting vol_grid is in m3/yr

Runoff ratio, Q/P

0.56
0.59
0.54

0.3
0.52

0.6

0.4
0.52
0.51
0.42

average




Pop-up
4 Modeld stream flow for Mon Basin in cfs (1)
6
Modeld stream flow for Mon Basin in cfs - 0.265776

Classify.Pixel Value 0.265776
Classify.Class value 1
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\v| Modeld stream flow for Mon Basin in cfs
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West Virginia Water Resources Management Plan Application

Water Withdraw Tool

Initially developed by the WVDEP Water Use Section. An application designed in response to the ater Resources Protection and

Management Act of 2008 to provide access to information on Large Quantity water users as well as other GIS data layers pertinent
to water resource management in the state of West Virginia.

This application displays calculated flow estimates for streams in the state, based on equations in USGS publications. For more
information on the analysis process used to calculate the flow estimates, see here.

Note that this application relies on USGS publications from 2008-2010. The USGS streamstats application is now available and
provides a more comprehensive set of estimates.

Find downstream system name, facility name and flow distance by entering coordinates or clicking on a map. Note that only the
nearest facility is reported; other facilities may exist farther downstream. Also note that distance estimates using a grid representation

of linear features such as streams can overestimate lengths. Based on this technical note , distances may be overestimated by about 5
percent.

This application provides recommendations on whether it is advisable to make water withdraws from streams in the state, depending
on real-time flow information from USGS stream gages. Note that this guidance tool is less strict than the water management plans

for Oil and Gas Permits. Approved water management plans include safety margins to account for uncertainties related to ungaged
streams.
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