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TITLE 47
LEGISLATIVE RULE

DEPARTMENT OF ENVIRONMENTAL PROTECTION
WATER RESOURCES

SERIES 2
REQUIREMENTS GOVERNING WATER QUALITY STANDARDS

§47-2-3. Conditions Not Allowable In State Waters

3.2.g. Algae blooms or concentrations of bacteria which may impair or interfere with the designated

uses of the affected waters;

§47-2-6.  Water Use Categories.

6.1.  These rules establish general Water Use Categories and Water Quality Standards for the 
waters of the State.  Unless otherwise designated by these rules, at a minimum all waters of the State are 
designated for the Propagation and Maintenance of Fish and Other Aquatic Life (Category B) and for Water 
Contact Recreation (Category C) consistent with Federal Act goals.  Incidental utilization for whatever 
purpose may or may not constitute a justification for assignment of a water use category to a particular 
stream segment.



Filamentous Green Algae



Algae: How much is too much?

• DEP Guidelines for Listing Document 

Based on:
• Study conducted in 2012 by Responsive Management

• 1,001 completed interviews 

• Participants were asked:

Questions regarding their recreational uses of the waters

Questions regarding their opinions of algae

What levels of coverage would prevent them from using the water for 
recreational activities 



Favorable conditions allowing for algae 
growth

• Low flow

• Warm water temperature and sunlight

• Low turbidity

• Nutrients (nitrogen and phosphorus)

• Hardness (typically below 150 mg/l)

• Alkalinity (typically above 35 mg/l)



Rivers where we have seen algae blooms

• Greenbrier

• Tygart

• Buckhannon

• Elk 

• Bluestone

• Cacapon

• South Branch Potomac



Greenbrier River
Greenbrier River

• 2008 DEP report Assessment of Filamentous Algae on the 
Greenbrier River and Other West Virginia Streams

• 2009 DEP placed phosphorus limits in the NPDES permits of 
contributing facilities 

• 2010 DEP report Nutrient Levels and Filamentous Algae Growth in 
the Greenbrier River

• 2010 sections listed on the 303(d) list of impaired waters
• 2013 Greenbrier River Restoration Plan implemented
• 2019 Wastewater Treatment Plant upgrades fully online



WWTP upgrades now online

• Alderson

• Ronceverte

• White Sulphur Springs



Ronceverte Wastewater Treatment Plant



Control Room



VLRs and Clarifiers



Tertiary Filters and Digester
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Greenbrier River sampling and observation sites



2018 – A year of record precipitation 



2018 vs. 2017 flows lower Greenbrier



Greenbrier River
Peak Observed Algae Coverage Past 5 Years



AGB-BC-1-A (Below Beaver Creek)

2014 2015 2016 2017 2018 2019

AGB-BC-1-A 

(101.8)

10 7 45.11 0 <1 0

2019 2016



AGB-CH (Coffman Hill)
2014 2015 2016 2017 2018 2019

AGB-CH 

(46.1)

34.47 41.35 <1 <1 0 0

2019 2014



AGB-R2 (first site below Ronceverte WWTP)

2014 2015 2016 2017 2018 2019

AGB-R2 

(43.1)

40.21 15 67.37 56.9 <5 < 1

2019 2018
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AGB-R2
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AGB-RR (Rockland Road)
2014 2015 2016 2017 2018 2019

AGB-RR 

(40.6)

61.47 15 63.75 40.09 12.67 24.17

2019 2019
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AGB-RR 
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AGB-RR
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AGB-RR
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AGB-RR

2014 2014

2014 2015 2016 2017 2018 2019

AGB-RR 

(40.6)

61.47 15 63.75 40.09 12.67 14.6



AGB-FS (Fort Spring) 
2014 2015 2016 2017 2018 2019

AGB-FS 

(35.8)

15 3 47.01 68.8 15 25.6

2019 2019



AGB-FS
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(35.8)

15 3 47.01 68.8 15 25.6



AGB-FS
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Greenbrier River Moving Forward

• Continue to monitor algae growth

• Continue sampling

• Continue monitoring WWTP data

• Delist if impairment ceases 



Tygart Valley River
• One round of sampling this year (12 stations Huttonsville to Norton)

Results pending

• Levels of algae exceeding impairment threshold observed in Elkins 
area

• Significant SAV below Beverly, but no filamentous algae

• Two more rounds of sampling planned Aug-Sept.

• DEP is working toward a restoration plan

• Discussions with Elkins WWTP about phosphorus reduction



Buckhannon River

• One round of sampling (4 stations Hall to Tennerton)

Results pending

• Two more rounds of sampling planned Aug-Sept.

• No appreciable filamentous algae observed (unimpaired)
No impaired levels observed since 2015



South Branch of Potomac

• Observations (longitudinal Aug 2019)
No impairment observed

• Potential delisting in 2020



Elk River 
• Impairment observed in 2017

• Continuing to sample and monitor



Bluestone River



Thank you! 

Chris Smith
Phone: 304-926-0499 ext. 1341
Email: Chris.B.Smith@wv.gov


