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Riverkeepers and Waterkeepers from the
mountains to the coast of North Carolina are
working hard to make sure it is safe to swim in
our state's waters. During the summer months,
Riverkeepers across the state evaluate E. coli
levels in waterways to help inform their
communities about the safety of recreational
contact with waters. North Carolina is one of
only four states across the country that has not
updated their pathogen indicator to reflect
recommendations made by the EPA in 1986. 
 

Fecal contamination enters our waters from
various sources, including failing or outdated
sewage infrastructure, leaking septic systems,
improperly functioning wastewater treatment
plants, stormwater runoff, and industrial animal
agriculture waste mismanagement. The
presence of fecal pathogens in recreational
waters is a public health issue; exposure to
bacteria-laden waters during recreation can
cause gastrointestinal illness, eye, ear, nose,
and throat infections, and can spread
waterborne diseases. E. coli is considered by
EPA to be the best indicator of fecal
contamination and the possible presence of
other pathogens.

Executive Summary
From Memorial Day to Labor Day 2021,
Riverkeepers collected a total of 2,624 water
samples across 211 sites to be analyzed for E.
coli bacteria. Our results highlight that bacteria
pollution is a problem across our state; every
week at least 20 sites failed to meet EPA’s
criteria for recreational water quality across the
state. Over the course of the summer, 21.4% of
total failed to meet EPA’s standard, and 59.% of
sites, or 125 out of 211 sites, failed at least once
during the summer. 

Riverkeepers are committed to evaluating E.
coli levels and alerting the public about the
safety of recreation through the Swim Guide
program, however, just monitoring E. coli levels
will not resolve this problem. Beyond Swim
Guide, we are advocating for the state of North
Carolina to adopt an E. coli standard for
recreational waters, and replace the outdated
standard of fecal coliform. We are also actively
working to address the many sources of
pollution, preventing the problem before
untreated waste ends up in our waterways
causing bacteria contamination.

Each Riverkeeper works for a local
environmental nonprofit organization and
strives to protect water quality in a specific
watershed. This report compiles the results of
their water monitoring efforts and includes an
analysis of samples collected in each
watershed.
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We urge the Environmental Management
Commission to set a statewide standard for
E. coli bacteria in recreational waters to
protect all North Carolinians. 



Waterkeeper Alliance is a global movement uniting more than 350
Waterkeeper groups around the world, focusing citizen action on
issues that affect our waterways, from pollution to climate change.
The Waterkeeper movement patrols and protects over 2.75 million
square miles of rivers, lakes, and coastlines on six continents.
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Waterkeepers Carolina is a science-based, environmental
advocacy group representing Waterkeeper groups in North
Carolina. Waterkeepers Carolina’s purpose is to protect and
improve the environmental integrity of North Carolina’s waterways,
safeguard drinking water supplies for our state’s residents, and
sustain the recreational water resources that North Carolinians
hold dear. Members of Waterkeepers Carolina include:

Cape Fear River Watch
Cape Fear Riverkeeper

Catawba Riverkeeper
Foundation
Catawba Riverkeeper

Coastal Carolina River
Watch
Crystal Coast Waterkeeper
White Oak - New Riverkeeper

Good Stewards of
Rockingham
Dan Riverkeeper

Haw River Assembly
Haw Riverkeeper

Sound Rivers
Lower Neuse Riverkeeper
Pamlico-Tar Riverkeeper
Upper Neuse Riverkeeper

MountainTrue
Broad Riverkeeper
French Broad Riverkeeper
Green Riverkeeper
Watauga Riverkeeper

Winyah Rivers Alliance
Lumber Riverkeeper
Waccamaw Riverkeeper

Yadkin Riverkeeper
Yadkin Riverkeeper

About the Authors

https://waterkeeper.org/
https://waterkeeperscarolina.org/


use. North Carolina is one of the few states that
has failed to adopt EPA’s recommendations
and has continued to use fecal coliform as it’s
standard. As Riverkeepers, we want to let
people know if it is safe to swim in their local
waterways and believe North Carolinians
should be able to recreate without risking their
health. As science-based advocacy
organizations, we agree with EPA that
measuring E. coli is the best way to evaluate
the suitability of freshwaters in North Carolina
for recreation. 

While the State does collect some samples at
popular recreation locations to assess bacteria
levels, sample frequency and locations are
limited. Swim Guide is meant to fill in these
large data gaps and provide information to the
public across the state about waters they may
be recreating in so they can do so safely. 

Riverkeeper sampling procedures and
protocols are included as Appendix C.

Bacteria are everywhere in the environment,
including in our rivers, lakes, and streams.
Sources of bacteria pollution include municipal
wastewater treatment plants, sewage spills,
industrial discharges, agricultural runoff, leaky
sewer lines or septic systems, and stormwater
runoff. Some bacteria can be harmful to
human health. Recreating in water containing
disease-causing bacteria, parasites, or viruses
(collectively called pathogens) can affect
human health. It is impractical to sample for
every type of pathogen that may be present in
a water body. Therefore, it is common to look
instead for pathogen indicators, or a substance
that indicates the potential for human
infectious disease.
 
Fecal contamination in recreational waters is
associated with an increased risk of
gastrointestinal illness. Well-known waterborne
diseases spread through water contaminated
with fecal bacteria, including cholera, typhoid
fever, bacterial dysentery, infectious hepatitis,
and cryptosporidiosis. In addition, eye, ear,
nose, and throat infections can result from
contact with contaminated water.

Since 1986, EPA has recommended the use of
E.coli and Enterococci as pathogen indicators
to measure the suitability of freshwaters, 
brackish waters, and saltwater for recreational 

During the summer months,
individual Riverkeeper programs
notify the public of the results
through weekly text alerts, map
updates, emails, news and radio
programs so that the public has the
information in a timely manner.
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Why Monitor Bacteria? 

https://files.nc.gov/ncdeq/Water%20Quality/Planning/BPU/BPU/Supplemental%20Guide/Chapter%2010.pdf
https://waterkeeperscarolina.org/swimguide


What We Are Doing: 
The Swim Guide
Program 
Swim Guide, now called Swim Drink Fish, was created by the Lake
Ontario Waterkeeper and displays water quality information
uploaded by other nonprofits and regulatory groups at over 8,000
beaches in 10 countries.



In 2021, Riverkeepers collected samples weekly between Memorial Day and Labor Day (May
31-September 6) on a Thursday or Friday. We selected these dates to ensure assessment
during peak recreational use of surface waters during the summer months and referenced
EPA’s recommended Beach Action Values (BAVs) to assess the safety of swimming in our
waters. EPA describes its recommended BAVs as a “conservative, precautionary tool for
making beach notification decisions.” Any sample with an E. coli concentration above 235 MPN
“failed” under the EPA’s BAV, and we recommended avoiding those waters.

The vast majority of sampling was conducted in North Carolina, although three Riverkeepers
whose watersheds extend across state lines also collected data out of state. Overall,
Riverkeepers sampled 211 sites in 2021, an increase from 178 in 2020. One hundred and
seventy-five sites fell within North Carolina and 36 sites in the Catawba, French Broad,
Waccamaw, and Watauga River basins were located in South Carolina or Tennessee. A total
of 2,624 samples were collected across all 211 sites, with 2,145 of those samples located within
North Carolina. Interstate efforts are a reminder that policy decisions affecting rivers
originating in North Carolina can impact water quality across state lines. Sites included public
boat accesses, popular swimming holes, piers at private residences, and public beaches.
Locations were chosen to prioritize known popular recreation areas and for geographic
representation. Sampling capacity varied by watershed, and it is Waterkeeper Carolina’s goal
to continue to expand Swim Guide programs to include as many locations where people are
recreating as possible.

Figure 1. Locations of all NC Riverkeeper Swim Guide sampling sites.

  As individual non-profit organizations, we are non-regulatory bodies, therefore we cannot issue “swim advisories” or beach
closures. Our goal is to provide the public with the best information about bacteria levels in places where they may recreate
so they can make informed decisions about where, or where not, to swim, fish, or boat.

1

1
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E.coli concentration exceeded the EPA’s Beach Action Value in 504 of the 2,624 samples
(19.2%). The 2,145 samples from 175 sites located in North Carolina had a slightly higher
exceedance rate of 21.4%. One hundred and twenty-five sites (59.2%) had at least one single
day that exceeded the BAV from May to September. At least 20 samples failed to meet EPA’s
criteria for recreational water quality every week across the state. Results highlight that
bacteria contamination of our waterways is a statewide problem.

Figure 2 shows the pass and fail rates for every sample taken overall, every sample within
North Carolina, and every sample within each basin. Individual basin results are included in
Appendix B.

The French Broad River basin was the only basin where every site had at least one
exceedance in 2021. This year, every site in the Green River basin and every site contained
within North Carolina in the French Broad and Watauga Basins exceeded the BAV at least
once. At least 50% of sites in each basin exceeded the BAV at least once except for the
Catawba River basin, Yadkin River basin, and Waccamaw River (though two of the three sites
within North Carolina on the Waccamaw River exceeded the BAV at least once). 

What Did We Find?  

Figure 2. 2021 Pass/Fail Rates by Basin
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  As individual non-profit organizations, we are non-regulatory bodies, therefore we cannot issue “swim advisories” or beach
closures. Our goal is to provide the public with the best information about bacteria levels in places where they may recreate
so they can make informed decisions about where, or where not, to swim, fish, or boat.

2

2



The rate of exceedances across the state is concerning, as is the magnitude that samples
exceeded the BAV on average. Thirty sites (17.1%) had a geometric mean greater than 235
MPN. Most of those sites (22 out of 30, or 73.3%) were in the French Broad River basin. 
The average E. coli exceeded the BAV in at least one river basin every week during the
summer. The mountain region had notably higher average concentrations in the first four
weeks of sampling (the month of June) and the last three weeks of sampling (the end of
August and first week of September) compared to July and early August (Figure 3). More
information about efforts in specific watersheds and Riverkeeper contact information is
provided in Appendix B. 

Some basins reported slight improvements in the rate of exceedances from 2020 to 2021,
including the Broad, French Broad, Haw, and Upper Neuse Basins. There were no significant
changes from 2020 to 2021 in any basin except the Haw. The addition of the South Carolina
sites in the Waccamaw dropped the overall failure rate from 17% to 3%, but when only
considering the three sites in North Carolina, the rate change was not significant. Further
analysis is underway in different watersheds to evaluate the sources of bacteria, assess the
impact of flow rates on observed E. coli concentrations, and evaluate seasonal variations.
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The Triennial Review  
As previously mentioned, North Carolina currently uses fecal coliform as a pathogen indicator
to measure the suitability of freshwaters for recreational use. Since 1986 though, EPA has
recommended the use of E.coli as a pathogen indicator to measure the suitability of
freshwaters for recreational use. This recommendation comes out of a series of studies
conducted by EPA to assess the relationship between gastrointestinal illnesses and the
recreational use of sewage-contaminated waters. These studies demonstrated that
enterococci are good predictors of gastrointestinal illnesses in marine and fresh recreational
waters; E. coli are good predictors of such illnesses in freshwaters; and fecal coliforms are
poor predictors of gastrointestinal illness. For decades, the agency has urged states to adopt
the E. coli standard for recreational water quality. North Carolina is one of only a handful of
states that has failed to do so and continues to use fecal coliform as it’s standard. 

In the absence of a state E. coli standard, government monitoring efforts and discharge limits
in state-issued permits will fail to reflect the most current science. As a result, these actions
will fail to ensure that North Carolinians can safely fish, swim, or wade in the state’s waters. If
we are to protect our waterways and the public health of those utilizing our waters for
recreation, we must be using the best available science to inform how we measure bacteria
in our waterways. 

Advocating for Water Quality Standards: 



This year, we have an opportunity to strengthen water quality standards in North Carolina
through the triennial review process. The Clean Water Act requires states to review their water
quality standards every three years to determine whether revisions are necessary to
adequately protect water quality. The Department of Water Resources, during the 2021
triennial review process, proposed adoption of the E.coli standard for the 20 western most
counties in North Carolina. This proposal would give one regional regulatory office the ability
to enforce E.Coli standards, but leave the rest of the state without regulatory standards.
Riverkeepers have been advocating for the expansion and adoption of this standard across
the entire state to protect all North Carolinians. The final determination of the triennial review
process will be decided during Spring 2022.
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While state recreational water quality standards are important and Riverkeepers will continue
to advocate for the adoption of E.coli as the pathogenic indicator statewide, we also know
that the adoption of this standard does not get at the source of bacterial contamination of
our waterways. 

In the coming months and years, billions of dollars in federal and state infrastructure money
will be available for the state of North Carolina due to the American Rescue Plan Act for
investment in stormwater and sewage infrastructure. Riverkeepers, as well as environmental
partners across the state, will be advocating for money to be invested in ways that will be
stopping bacteria at the source, including investment in upgrading crumbling sewage and
stormwater stormwater infrastructure in communities that need these resources the most to
address ongoing problems related to sanitary sewer releases, and untreated stormwater
runoff.

Additionally, all riverkeeper programs have been working for years, and in some cases
decades, to address waste management at industrial animal agriculture operations, including
better enforcement of existing rules and regulations surrounding waste management, and
regulation of the growing and largely unregulated poultry industry. These efforts will continue
during the next year and beyond. 

The Bottom Line  
Fecal bacteria contamination of North Carolina waterways is an issue with real human health
implications. Swim Guide has been and will continue to be an important tool to monitor the
health of our waterways and inform the public to keep them safe while they swim, fish and
boat. Beyond Swim Guide, there is still much work to be done both in getting North Carolina to 

Getting at the Source  
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adopt the best standards recommended by EPA and informed by science, and also to
address bacteria at its sources. 

You can help us advocate for change by calling decision-makers, attending hearings, or
submitting comments. Contact your local Riverkeeper for more information on how you can
help protect North Carolina's freshwaters for drinking, fishing and swimming.

If you are interested in joining in our efforts to monitor your waterways or advocate for
change, please consider contacting your local Riverkeeper (contact info also included in
Appendix B). 

All North Carolinians have a right to enjoy drinkable, fishable,
swimmable water, and we need your help to achieve it.

https://www.waterkeeperscarolina.org/
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Figure 1: Locations of all NC Riverkeeper Swim Guide sampling sites.

Figure 2: 2021 Pass/Fail Rates by Basin

Figure 3: Map of Cape Fear River basin sampling sites and the pass and fail rates of all
samples taken.

Figure 4: Map of Catawba River basin sampling sites and the pass and fail rates of all
samples taken.

Figure 5: Map of Broad River basin sampling sites and the pass and fail rates of all samples
taken.

Figure 6: Map of French Broad River basin sampling sites and the pass and fail rates of all
samples taken.

Figure 7: Map of Green River basin sampling sites and the pass and fail rates of all samples
taken.

Figure 8: Map of Watauga River basin sampling sites and the pass and fail rates of all
samples taken.

Figure 9: Map of Haw River basin sampling sites and the pass and fail rates of all samples
taken.

Figure 10: Map of Upper Neuse River basin sampling sites and the pass and fail rates of all
samples taken.

Figure 11: Map of Lower Neuse River basin sampling sites and the pass and fail rates of all
samples taken.

Figure 12: Map of Tar-Pamlico River basin sampling sites and the pass and fail rates of all
samples taken.

Figure 13: Map of Waccamaw River basin sampling sites and the pass and fail rates of all
samples taken.

Figure 14: Map of Yadkin River basin sampling sites and the pass and fail rates of all samples
taken.

Figure 15: Pass and fail rates of all samples taken across all river basins.

Appendix A: List of Figures 
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Kemp Burdette, the Cape Fear Riverkeeper, works at Cape Fear River Watch to protect waters
in the Cape Fear River watershed. The Cape Fear River watershed is the largest in North
Carolina, covering over 9,100 square miles of the U.S. in east central North Carolina (Figure 4).
The Cape Fear is the only major river in the state to flow directly into the Atlantic Ocean,
entering the ocean near Cape Fear, from which it takes its name. You can contact Kemp at
kemp@cfrw.us or by calling (910)264-8036.

A total of 30 samples were collected every other week at six sites in the Cape Fear River basin
during the reporting period; four samples (13.3%) exceeded the EPA recommended Beach
Action Value (Figure 4). Three of the four exceedances occurred during the first week of
sampling in June.

Appendix B: Individual Basin Results 

Cape Fear River

Figure 3. Map of Cape Fear River basin sampling sites and the pass and fail rates
of all samples taken.

https://capefearriverwatch.org/
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Brandon Jones, the Catawba Riverkeeper, works at Catawba Riverkeeper Foundation to
protect waters in the Catawba River watershed. Beginning in the Blue Ridge Mountains in
western McDowell County, the 225-mile long Catawba flows through multiple reservoirs,
passes to the west of Charlotte across state lines, and, at the confluence with Wateree Creek,
becomes known as the Wateree River (Figure 5). You can contact Brandon at
brandon@catawbariverkeeper.org or by calling (704) 679-9494.

A total of 790 samples were collected weekly at 57 sites in the Catawba River basin during the
14-week reporting period. Thirty-eight of 57 sites (533 samples) were in North Carolina and 19
sites (257 samples) were in South Carolina. Overall, thirty samples (3.8%) exceeded the EPA
recommended Beach Action Value (Figure 5). Of the North Carolina samples, 24 exceeded
235 MPN, an only slightly higher rate of 4.5% exceedance. At least one site had bacteria levels
indicating it was unsafe to swim in 12 of the 14 weeks.

Catawba River

Figure 4. Map of Catawba River basin sampling sites and the pass and fail rates
of all samples taken.

https://www.catawbariverkeeper.org/
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David Caldwell, the Broad Riverkeeper, works at MountainTrue to protect waters in the Broad
River watershed. The Broad River Basin includes 5,419 square miles within both North and
South Carolina. From its headwaters along the Eastern Continental Divide and the South
Mountains, the streams and rivers in the Broad basin join and flow into the “Big” Broad above
the SC state line (Figure 6). You can contact David at david@mountaintrue.org or calling
704-284-9002.

A total of 126 samples were collected at nine sites in the Broad River basin during the
reporting period; 30 samples (23.8%) exceeded the EPA recommended Beach Action Value
(Figure 6). At least one of the Broad watershed sites had bacteria levels making it unsafe to
swim during 11 of the 15 weeks during the sampling period. 

Broad River

Figure 5. Map of Broad River basin sampling sites and the pass and fail rates of all
samples taken.

https://mountaintrue.org/
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Hartwell Carson, the French Broad Riverkeeper, works at MountainTrue to protect the waters in
the French Broad River watershed. Beginning near the town of Rosman in Transylvania County,
North Carolina, the 218-mile long French Broad drains parts of Pisgah National Forest and
Cherokee National Forest and cuts through the Appalachian Mountains before joining the
Holston River near Knoxville to form the Tennessee River (Figure 7). You can contact Hartwell
at hartwell@mountaintrue.org or by calling (828) 258-8737, ext 211.

A total of 422 samples were collected at 38 sites in the French Broad River basin during the
reporting period. Two hundred and fifty-two (59.7%) exceeded the EPA recommended Beach
Action Value (Figure 7). During each of the 15 weeks during the sampling period, at least nine
of the watershed sites had bacteria levels making it unsafe to swim. At least 20 sites had
unsafe levels of bacteria in seven of the 14 weeks. Three of the 38 sites (35 samples) were
located in Tennessee. Of the remaining 387 samples, 244 exceeded 235 MPN, raising the
exceedance rate slightly to 63.0%.

French Broad River

Figure 6. Map of French Broad River basin sampling sites and the pass and fail
rates of all samples taken.

https://mountaintrue.org/
https://en.wikipedia.org/wiki/Transylvania_County
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Gray Jernigan, the Green Riverkeeper, works at MountainTrue to protect the waters in the
Green River watershed. Beginning at its headwaters on the eastern slope of DuPont State
Recreational Forest, the Green River drains southern and eastern Henderson County before
flowing across Polk County and joining the Broad River on the border with Rutherford County
(Figure 8). You can contact Gray at gray@mountaintrue.org or by calling (828) 692-0385
ext. 1004.

A total of 91 samples were collected at 7 sites in the Green River basin during the reporting
period; 9 samples (9.89%) exceeded the EPA recommended Beach Action Value (Figure 8).
Weekly samples were collected during the 13-week sampling period. At least one of the sites
had bacteria levels making it unsafe to swim during three of the weeks but six of the
exceedances were observed on August 18th. The seventh site on that day also had an
elevated bacteria count of 218.7 MPN.

Green River

Figure 7. Map of Green River basin sampling sites and the pass and fail rates of all
samples taken.

https://mountaintrue.org/


waterkeeperscarolina.org | 18

Andy Hill, the Watauga Riverkeeper, works at MountainTrue to protect the waters of the
Watauga River watershed. From its headwaters Peak Mountain, the Watauga River flows
across Watauga County, North Carolina, before crossing into Tennessee and joining the
Holston River (Figure 9). You can reach Andy at andy@mountaintrue.org or by calling (828)
406-2429.

A total of 226 samples were collected at 16 sites in the Watauga basin during the reporting
period; 65 samples (28.8%) exceeded the EPA recommended Beach Action Value (Figure 9).
During all but one of the 15 weeks during the sampling period, at least one of the Watauga
watershed sites had bacteria levels making it unsafe to swim. 10 of the 16 sites sampled were
in North Carolina; the other six were in Tennessee. 145 samples were collected from those ten
sites and 47 exceeded 235 MPN (32.4% exceedance).

Watauga River

Figure 8. Map of Watauga River basin sampling sites and the pass and fail rates
of all samples taken.

https://mountaintrue.org/
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Emily Sutton, the Haw Riverkeeper, works at Haw River Assembly to protect the waters in the
Haw River watershed. Beginning at its headwaters north of Kernersville, the Haw winds through
the Piedmont, draining portions of Forsyth, Guilford, Alamance, Orange, and Chatham counties
and flowing into the Jordan Lake reservoir shortly before joining the Deep River to form the
Cape Fear River (Figure 10). You can contact Emily at emily@hawriver.org or calling (919)
542-5790.

A total of 119 samples were collected at eight sites in the Haw basin during the reporting
period; 23 samples (19.3%) exceeded the EPA recommended Beach Action Value (Figure 10).
During each of the 15 weeks during the sampling period, samples were collected weekly, and
bacteria levels suggested it was safe to swim at all sampled locations only six times during
the sampling period.

Haw River

Figure 9. Map of Haw River basin sampling sites and the pass and fail rates of all
samples taken.

http://hawriver.org/
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Matthew Starr, former Upper Neuse Riverkeeper, worked at Sound Rivers during the 2021 swim
season protecting the waters of the Neuse upstream of the Lenoir-Wayne County line. The
Neuse is formed by the confluence of the Flat and Eno Rivers near Durham, North Carolina,
and flows past the state capital, Raleigh, and across the coastal plain before entering Pamlico
Sound (Figure 11). At 275 miles long, the Neuse is the longest river contained entirely in North
Carolina and the only one protected by two Riverkeepers. You can reach Sound Rivers at 252-
946-7211 or info@soundrivers.org.

A total of 163 samples were collected at 11 sites in the Upper Neuse River basin during the
reporting period; 27 samples (16.6%) exceeded the EPA recommended Beach Action Value
(Figure 11). During nine of the 15 weeks during the sampling period, at least one of the
watershed sites had bacteria levels making it unsafe to swim

Upper Neuse River

Figure 10. Map of Upper Neuse River basin sampling sites and the pass and fail
rates of all samples taken.

mailto:info@soundrivers.org
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Katy Langley Hunt, the Lower Neuse Riverkeeper, works at Sound Rivers to protect the waters of
the Neuse from the Lenoir-Wayne County line eastward to the mouth of the Neuse River. The
Neuse is formed by the confluence of the Flat and Eno Rivers near Durham, North Carolina,
and flows past the state capital, Raleigh, and across the coastal plain before entering Pamlico
Sound (Figure 12). At 275 miles long, the Neuse is the longest river contained entirely in North
Carolina and the only one protected by two Riverkeepers. You can reach Katy at
lowerneuserk@soundrivers.org or by calling (252) 637-7972.

A total of 187 samples were collected at 13 sites in the Lower Neuse River basin during the
reporting period; 21 samples (11.2%) exceeded the EPA recommended Beach Action Value
(Figure 12). In 10 of the 15 weeks during the sampling period, at least one of the watershed
sites had bacteria levels making it unsafe to swim.

Lower Neuse River

Figure 11. Map of Lower Neuse River basin sampling sites and the pass and fail
rates of all samples taken.

https://soundrivers.org/
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Jill Howell, the Pamlico-Tar Riverkeeper, works at Sound Rivers to protect the waters of the Tar
and Pamlico River watersheds. The Tar River rises in the north central part of the Piedmont
and flows southeast and in Washington, North Carolina it becomes the Pamlico River before
emptying into the Pamlico Sound (Figure 13). You can reach Jill at jill@soundrivers.org or by
calling (252) 946-7211. 

A total of 180 samples were collected at 12 sites in the Tar-Pamlico River basin during the
reporting period; 23 samples (12.8%) exceeded the EPA recommended Beach Action Value
(Figure 13). During 11 of the 15 weeks during the sampling period, at least one of the watershed
sites had bacteria levels making it unsafe to swim.

Tar-Pamlico River

Figure 12. Map of Tar-Pamlico River basin sampling sites and the pass and fail
rates of all samples taken.

https://soundrivers.org/
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Cara Schildtknecht, the Waccamaw Riverkeeper, works at Winyah Rivers Alliance to protect
the waters of the Waccamaw River watershed. The Waccamaw River forms at Lake
Waccamaw, a Carolina Bay in Columbus County, North Carolina, flows through the coastal
plain and across the border into South Carolina, is joined by the Great Pee Dee and Black
Rivers, and empties into Winyah Bay (Figure 14). You can reach Cara at
Riverkeeper@winyahrivers.org or by calling (843) 349-4007. 

A total of 12 samples were collected at three sites in the Waccamaw River during the reporting
period; two samples (16.7%) exceeded the EPA recommended Beach Action Value (Figure 14).
Both exceedances occurred on the same day.

Waccamaw River

Figure 13. Map of Waccamaw River sampling sites and the pass and fail rates of
all samples taken.

https://winyahrivers.org/
https://winyahrivers.org/
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Brian Fannon, the Yadkin Riverkeeper, works at Yadkin Riverkeeper Inc. to protect waters in the
Yadkin River watershed. From its headwaters near Blowing Rock, the Yadkin River flows east
and then south across North Carolina’s Piedmont region and through seven man-made
reservoirs before its name changes to the Pee Dee River below Lake Tillery (Figure 15). You can
reach Brian at info@yadkinriverkeeper.org or by calling (336) 723-4949.

A total of 45 samples were collected at four sites in the Yadkin basin during the reporting
period; 11 samples (24.4%) exceeded the EPA recommended Beach Action Value (Figure 15).
During nine of the 15 weeks during the sampling period, at least one of the Yadkin watershed
sites had bacteria levels making it unsafe to swim.

Yadkin River

Figure 14. Map of Yadkin River basin sampling sites and the pass and fail rates of
all samples taken.

https://www.yadkinriverkeeper.org/
https://www.yadkinriverkeeper.org/
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All River Basins 

Figure 15. Pass and fail rates of all samples taken across all river basins.

Figure 1. Locations of all NC Riverkeeper Swim Guide sampling sites.
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Appendix C: Sampling
Procedures and Protocols 

There are several ways of measuring the numbers of E. coli bacteria in streams. EPA, along
with leading regulatory agencies worldwide, has approved the use of the IDEXX Colilert® Test
for the detection of E. coli. This method involves collecting water from a stream or river using
sterile equipment and adding the Colilert® reagent. This mixture is poured into an IDEXX
Quanti-Tray® that separates the sample into equal-sized wells. After incubation, wells
containing E. coli will turn yellow and fluoresce under a 365nm UV lamp. The number of
fluorescent wells indicates the most probable number (MPN) of E. coli present in the water
source when sampling took place.

Sample collection is conducted according to uniform Standard Operating Procedures, and
training is provided annually to ensure the validity of sample analysis.


