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Results of TDEC Evaluation of Water Quality Impacts Resulting from Hurricane Helene

The remnants of Hurricane Helene swept through western North Carolina and eastern Tennessee,
producing intense rainfall over Sept 26-28, 2024. Rainfall totals in TN (4-6 in) were not as intense as in NC
(15+ in) but did cause localized flash flooding in smaller creeks and rivers, and perhaps even more
damaging, produced massive flooding of the larger rivers entering TN from NC, including the Nolichucky,
Watauga, French Broad, and Pigeon Rivers. On October 2, 2024, the Tennessee Department of
Environment and Conservation (TDEC) issued a temporary water contact advisory telling the public to
avoid all contact with waterbodies affected by the extreme flooding in East Tennessee.

This advisory applied to all surface waters in the Nolichucky, French Broad, Pigeon, Doe, and Watauga
River watersheds as well as any other waters affected by the flooding. This advisory was issued out of an
abundance of caution and not based on specific water quality data. In general, floodwaters are assumed
to potentially carry harmful bacteria and chemicals and should be avoided when possible.

Based on real-time USGS streamflow data from gauges located on streams and rivers in these
watersheds, the record flood levels seen in late September had receded to near-normal-baseflow
levels by mid-October on the four large river mainstems affected (such as the Nolichucky), and
within a few days in smaller tributaries (such as the Little Pigeon River), Once the immediate
emergency response phases had passed and the waters began to visibly clear and recede to the
point staff could safely access them, TDEC began sampling selected stations on rivers and streams
affected by the flooding. Stations were selected that had a relatively long history of existing water
quality sampling data prior to this flood event, in order provide a comparison with the current
condition. The goal was to determine if water quality conditions had returned to pre-event levels
or if any elevated levels of hazardous pollutant types may remain.

Beginning on October 10, 2024, a total of 17 streams and rivers with longer-term historical data

records located in the four affected watersheds were sampled. A map of the sampling locations,
with their attendant Station ID Code is provided below.
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Figure 1 : Location of Monitoring Station - Post-Helene Water Quality Sampling
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At each location, a suite of water quality parameters designed to evaluate overall water quality were
analyzed and compared to the historical data for that location. Analyses included representative
field measurement, inorganic, nutrient, pathogen, and metal parameters. A list of parameters
analyzed is provided below.
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Figure 2 : List of Parameters Analyzed During Post-Helene Water Quality Sampling

Temperature, water True color Calcium Manganese
Escherichia coli Turbidity Chloride Mercury

Dissolved oxygen (DO) Zinc Chromium Nickel

Conductivity Alkalinity, total Color pH Nitrate + Nitrite

pH Aluminum Copper Organic carbon
Organic carbon, dissolved | Ammonia-nitrogen | Iron Phosphorus

Total hardness Apparent color Kjeldahl nitrogen Selenium

Total solids Arsenic Lead Sulfate

Total suspended solids Cadmium Magnesium Total dissolved solids

Once the lab analyses were available, TDEC compared the results to the historical water quality
data from these streams and rivers. At almost every station and for each parameter the levels
documented after the flooding were comparable to what has been typically observed in previous
sampling. (The one exception is some metals remain elevated in the upper Nolichucky River due to
persistent turbidity from infrastructure repairs. These levels return to normal further downstream
below the areas of active repairs). Arsenic was undetected at every location tested.

Based on these data it is our opinion that water quality throughout the affected watersheds have
returned to pre-Helene conditions, and there are no indications of unusually elevated hazardous
pollutants. (It should be noted that while differing in its intensity, similar sampling efforts
documented a rapid return to baseline conditions just after the 2010 flooding event affecting
streams and rivers in the Nashville Basin)

Representative graphs illustrating the parameter data trends generally seen across the sampling
locations are provided below. These stations in the Nolichucky watershed experienced some of the
most intense flooding. Examples of indicator parameter results over time are shown, with the post-
flooding data points highlighted in a red box on the right end of the timelines. These parameters
are indicators of pathogenic bacteria (E. coli), nutrients (Ammonia), as well as metals and other
dissolved materials (Conductivity).
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Figure 3 : Graphs of Representative Water Quality Parameters for Long-term Monitoring Stations

in the Nolichucky Watershed
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Ammonia Nolichucky Watershed 2016-2024

Ammonia (mg/l)
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Conductivity Nolichucky Watershed 2016-2024
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A full list of the historic TDEC sampling stations used in this study is provided in the table below. For
additional information on specific water quality data, the Station ID Code is also a hyperlink to our
public-facing database, containing all existing water quality data from each station (pre- and post-
Helene). Any future data from these or any other TDEC monitoring locations is available through
this database, with water quality sampling data usually available within 30 days of collection.
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Figure 4 : Monitoring Station Data - Post-Helene Water Quality Sampling

Station ID Code

Stream Name

Location

BLIMEOOO.5GE

Big Limestone Creek

100 Yds upstream of Keebler Road

DOEO001.1CT

Doe River

Hwy 19E Bridge in Elizabethton

ECO66D05

Doe River

Roan Mtn State park - Above Picnic Area (off SR 143)

FBROAOQQ3.8KN

French Broad River

Highway 168 Bridge - South of Marbledale TN

FBROAQ33.0SV

French Broad River

Douglas Reservoir Near Dam

FBROAOS51.0JE

French Broad River

Near Indian Creek and Douglas Estates

FBROAQ95.9CO

French Broad River

USFS Canoe Access off Hwy 25/70

LICKOO1.0GE Lick Creek Warrensburg/ SR 340 at Fish Hatchery Road Cooper Br
Little Limestone
LLIMEOO7.0WN | Creek Downstream Telford Dam on New Victory Road

NOLICO020.8GE

Nolichucky River

At Conway Bridge (Briar Thicket Road) Off SR 340 (Fish
Hatchery Road)

NOLIC097.5UC

Nolichucky River

Upstream of Chestoa Bridge

PIGEO005.5CO

Pigeon River

Hwy 321 Bridge/Newport TN

PIGEO024.7CO

Pigeon River

1.2 Mi downstream from Waterville Powerhouse
(Waterville Bridge)

RICHLOO01.3GE

Richland Creek

Links Mill Road.

SINKIO00.5GE

Sinking Creek

100 Yds upstream of Blackberry/Roberts Road

WATAUO15.6WN

Watauga River

Gibson Bridge downstream of Brush Creek WWTP on
Herb Hodge Road -

WATAU023.4CT

Watauga River

Upstream of Sycamore Shoals State Park

TDEC is committed to continue to monitor the water quality and biological integrity of the streams
and rivers in these affected watersheds and providentially, streams in the Nolichucky, Pigeon, Upper
and Lower French Broad River watersheds were already slated for an annual round of monitoring
beginning in July 2025. These watershed cycle monitoring efforts typically involve collection of
biological integrity samples from around 200 streams, and monthly water quality sample collection
at more than 120 stations in these watersheds. In addition to our usual efforts TDEC is planning an
expanded list of analysis parameters and will also explore additional out-of-cycle sampling of
affected waters in the Watauga watershed as needed.

TDEC has also received inquiries about the safety of fish consumption from the waterbodies
affected by Helene. Based on the instream water quality data collected and reports from affected
commercial and municipal entities, TDEC has no reason to believe that current, short-term fish
consumption from these waterbodies is not safe. Short-term exposure to any pollutants during the
flood event should not have an effect on the levels of contaminants in fish tissue.
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https://dataviewers.tdec.tn.gov/dataviewers/f?p=2005:34510::::RR:IREQ_DWR_STATION_ID:BLIME000.5GE
https://dataviewers.tdec.tn.gov/dataviewers/f?p=2005:34510::::RR:IREQ_DWR_STATION_ID:DOE001.1CT
https://dataviewers.tdec.tn.gov/dataviewers/f?p=2005:34510::::RR:IREQ_DWR_STATION_ID:ECO66D05
https://dataviewers.tdec.tn.gov/dataviewers/f?p=2005:34510::::RR:IREQ_DWR_STATION_ID:FBROA003.8KN
https://dataviewers.tdec.tn.gov/dataviewers/f?p=2005:34510::::RR:IREQ_DWR_STATION_ID:FBROA033.0SV
https://dataviewers.tdec.tn.gov/dataviewers/f?p=2005:34510::::RR:IREQ_DWR_STATION_ID:FBROA051.0JE
https://dataviewers.tdec.tn.gov/dataviewers/f?p=2005:34510::::RR:IREQ_DWR_STATION_ID:FBROA095.9CO
https://dataviewers.tdec.tn.gov/dataviewers/f?p=2005:34510::::RR:IREQ_DWR_STATION_ID:LICK001.0GE
https://dataviewers.tdec.tn.gov/dataviewers/f?p=2005:34510::::RR:IREQ_DWR_STATION_ID:LLIME007.0WN
https://dataviewers.tdec.tn.gov/dataviewers/f?p=2005:34510::::RR:IREQ_DWR_STATION_ID:NOLIC020.8GE
https://dataviewers.tdec.tn.gov/dataviewers/f?p=2005:34510::::RR:IREQ_DWR_STATION_ID:NOLIC097.5UC
https://dataviewers.tdec.tn.gov/dataviewers/f?p=2005:34510::::RR:IREQ_DWR_STATION_ID:PIGEO005.5CO
https://dataviewers.tdec.tn.gov/dataviewers/f?p=2005:34510::::RR:IREQ_DWR_STATION_ID:PIGEO024.7CO
https://dataviewers.tdec.tn.gov/dataviewers/f?p=2005:34510::::RR:IREQ_DWR_STATION_ID:RICHL001.3GE
https://dataviewers.tdec.tn.gov/dataviewers/f?p=2005:34510::::RR:IREQ_DWR_STATION_ID:SINKI000.5GE
https://dataviewers.tdec.tn.gov/dataviewers/f?p=2005:34510::::RR:IREQ_DWR_STATION_ID:WATAU015.6WN
https://dataviewers.tdec.tn.gov/dataviewers/f?p=2005:34510::::RR:IREQ_DWR_STATION_ID:WATAU023.4CT
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Any previously existing fish consumption advisories are still in place and can be viewed online at
the following link :

https://www.tn.gov/environment/program-areas/wr-water-resources/watershed-
stewardship/bacteriological-and-fishing-advisories.html

However, it is possible that some pollutants in the flood waters settled into the bottom sediments
in extremely low concentrations but have the potential to eventually work their way into the food
chain, over the long-term accumulating in the tissues of long-lived fish. Our regularly scheduled fish
tissue monitoring should capture this if it occurs, and advisories would be issued if levels of harmful
pollutants exceed our human health trigger criteria. Fish are scheduled to be collected from
Douglas, Fort Loudoun, and Boone Reservoirs for contaminant testing this summer and fall.
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