
 
 
December 22, 2022  

Via email  

Richard Rogers, Director, Division of Water Resources 
N.C. Department of Environmental Quality  
217 West Jones Street  
Raleigh, NC 27603  
 

Re: Report of Ongoing Pollution Issues and Request for Immediate Action to Address 

Unpermitted Discharges from White Oak Farms, Permit No. AWI960067 
 
Dear Director Rogers,  

On behalf of Sound Rivers, Inc. (“Sound Rivers”), we are writing to bring your attention to 
concerningly high levels of several water quality parameters in the vicinity of  White Oak Farms, 
Permit No. AWI960067 (“the facility”). In May 2022, the digester at the facility exploded, leading 
to a weeks-long spill of nutrient- and bacteria-laden waste into Nahunta Swamp.  DWR staff 
assured Sound Rivers that the spill was contained and the site cleaned up, however, these sampling 
results suggest otherwise. 

In light of these sampling results, the May 2022 incident, your recent enforcement action, and the 
facility’s history of non-compliance, we ask that you promptly investigate the potential causes of 
these exceedances at the site.  In brief, surface water quality data collected from Nahunta Swamp 
in the vicinity of this facility on Tuesday, December 6, 2022, by Sound Rivers showed elevated 
levels of nitrogen and bacteria, which we believe is due to an ongoing pollution issue at the facility. 

Field Investigations and Water Quality Sampling 

On Tuesday, December 6, 2022, Samantha Krop, Neuse Riverkeeper, and Jillian Howell, Pamlico-
Tar Riverkeeper and Advocacy Program Manager, with Sound Rivers conducted surface water 
quality sampling at three locations on Nahunta Swamp near the facility. Samples were collected 
following the NC Waterkeeper CAFO Monitoring Quality Assurance Project Plan (QAPP), which 
has previously been submitted to DWR, and both staff have been trained in water quality sampling 
protocols.  Both staff accessed Nahunta Swamp by kayak from Airport Road in Fremont.  Samples 
were collected from the following locations, which are depicted in Exhibit 1: 

• Sample ID: NH-1: Collected from the confluence of Nahunta Swamp and a small 
channel running off of the property and draining into Nahunta Swamp. Considered the 
“downstream” sample.   

• Sample ID: NH-2: Collected from the confluence of Nahunta Swamp and a small 
channel running off of the property and draining into Nahunta Swamp; located directly 
south of the digester. Located upstream of NH-1, downstream of NH-3.  

• Sample ID: NH-3: Collected from Nahunta Swamp, upstream of the facility near Airport 
Road. Considered the “upstream” sample. 

 

It should be noted that the small channels running from the property draining into Nahunta Swamp 
are not visible from aerial photographs due to vegetation and tree cover. Photographs of the 
sampling locations and these channels are included as Exhibit 2.  
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Staff delivered samples to Environment 1, a state certified lab, on the same day that the samples 
were collected.  The lab analyzed surface water samples  for the following parameters: 

• nitrate-nitrite 
• total kjeldahl nitrogen (TKN) 
• ammonia nitrogen 
• total phosphorous 
• orthophosphate, and  
• fecal coliform. 

Samples were submitted to Jonah Ventures, an environmental DNA laboratory, for analysis of 
environmental DNA and quantitative PCR (qPCR) to determine the source of fecal contamination.  

Staff measured physical parameters, including pH, dissolved oxygen, temperature, conductivity, 
and turbidity in the field using a YSI. 

Samantha Krop analyzed samples for E. Coli at Sound Rivers’ Raleigh lab using the IDEXX 
Laboratories, Inc. Colilert® method. 

Results 

Elevated levels of nutrients and bacteria were found at sample locations NH-1 and NH-2: 

• NH-1 (downstream): Elevated levels of TKN, e.coli, and fecal coliform. 
• NH-2: Elevated levels of ammonia, TKN and nitrate-nitrite, E. Coli and fecal coliform  
• NH-3(upstream): E. coli and fecal coliform, and ammonia, TKN, and nitrate-nitrate were 

detected, but at low levels on par with naturally occuring levels. 

 A data table with results is included as Exhibit 3, and all lab results are included as Exhibit 4.  

Nitrogen 

While there are no numeric standards for nutrients in surface waters for North Carolina, levels 
of  nitrogen were elevated well above what we would expect to see as background, or natural levels 
in freshwater streams. Additionally, levels of nitrogen detected at NH-1 and NH-2 were elevated 
as compared to the upstream sample, NH-3. The most significant results were seen at sample 
location NH-2, with TKN reported at 31.5 mg/L, ammonia reported at 31.2 mg/L, and nitrate-
nitrite reported at 11.2 mg/L.  

Bacteria 

The fecal coliform standard for freshwater is 200 colonies per 100 milliliters (mL) of water based 
on at least five consecutive samples taken during a 30-day period, not to exceed 400 colonies per 
100 mL in more than 20 percent of the samples during the same period (15A NCAC 2B .0219). 
We only conducted one sampling event and therefore do not have multiple samples to average, 
however, detections of fecal coliform at NH-1 (946 colonies per 100 mL) and NH-2 (2,100 
colonies per 100 mL) were well above the 200 and 400 colonies per 100 mL) thresholds; NH-3, 
the upstream sample was below (72 colonies per 100 mL). 

While there are also no standards for E. Coli in North Carolina, we compared our sampling results 
to EPA’s recreational water quality standard of 235 MPN; E. Coli  was detected at more than 4x 
that level at NH-1 (980 MPN), and more than 8x that level (1,986.3 MPN) at NH-2. The upstream 
sample at NH-1 had detectable levels of E. Coli  below this criteria (72 MPN).  
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Quantitative PCR  

Surface water sample results at NH-1 and NH-2 for E. Coli and fecal coliform indicate high levels 
of fecal bacteria. Surface water samples were also submitted to Jonah Ventures for analysis of 
environmental DNA and quantitative PCR (qPCR) to determine the source of fecal contamination 
at these two locations. Jonah Ventures methodology includes extracting DNA  from samples and 
analyzing the samples to quantify the number of copies of mitochondrial DNA from potential 
hosts, including human, bovine, sheep, poultry, dog, and swine using qPCR. Mitochondrial DNA 
concentrations can range from very low (0-50 copies/100 mL) to very high (1,000+ copies/100 
mL). Anything greater than 1,000 copies/100 mL is considered extremely high. In both NH-1, 
swine DNA was detected at 12,645 copies/100 mL and in NH-2, 5,682 copies/100 mL. This 
indicates to us that the main source of fecal contamination of these surface waters is due to swine.  

Request for Action from DWR 

These results show concerningly high levels of bacteria and nutrients at the downstream (NH-1) 
and property-adjacent (NH-2) stations.  The site adjacent to the property, NH-2, had by far the 
highest results for all contaminants.  Samples from this site were collected adjacent to the facility’s 
property at the confluence of the small channel running off the property and draining the land 
directly surrounding the biogas digester.  At NH-3, the “upstream” location, levels of nutrients and 
bacteria were at or near what we may expect to see as background levels or in normal range for 
freshwater. It should be noted that between NH-1 and NH-2, there does not appear to be any other 
facilities, industries or land uses other than the White Oak Farms operation that could be 
contributing to these elevated levels of nutrients and bacteria. Most of the land adjacent to Nahunta 
Swamp between samples NH-3 and NH-2 is undeveloped, forested land, with the exception of a 
few residential homes and agricultural fields to the north of Nahunta Swamp just downstream of 
Airport Road, and an area of cleared land to the south of Nahunta Swamp just upstream of White 
Oak Farm’s digester, lagoons and barns.  

These elevated levels of nutrients and bacteria in the vicinity of the White Oak Farms indicate to 
us that either the previous efforts to clean up the waste comprised of dead hogs, food waste 
products, and hog waste were insufficient and/or there is a separate ongoing pollution source 
stemming from the facility entering surface waters.  

Based on our review of the currently available records on laserfiche for this facility, as well as our 
October 24, 2022, meeting with DWR staff, it was our understanding that the “clean-up” from the 
May 2022 spill event was complete, and the “foam” had been contained on site.  Sound Rivers 
continues to await the production of public records related to the facility, which were first 
requested on August 19, 2022.  The request asks for information related to the spill cleanup process 
as well as previous water quality samples collected in Nahunta Swamp by DWR. Without this 
information, we are unable to draw further conclusions about the exact source of nutrient and 
bacteria pollution or make an independent assessment regarding the effectiveness of any 
containment and clean up plan. Regardless, there is an alarming and ongoing pollution concern 
impacting Nahunta Swamp directly adjacent to the White Oak Farms facility. 

The Department of Environmental Quality has a responsibility to ensure that this facility does not 
continue to pollute waters of the state, and towards that end, we request that the DWR take swift 
action to identify the source of this contamination and promptly address it. At a minimum, we 
request that the agency: 
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• Conduct another site visit to the facility, and inspect the biogas digester and ruptured 
lagoon for any evidence of additional leaks or spills; 

• Collect additional surface water samples on Nahunta Swamp in the vicinity of the facility, 
including upstream and downstream samples, as well as samples at the small 
channels/waterways coming off of the property and entering Nahunta Swamp.  These 
results should be analyzed to determine the source and extent of bacteria and nutrient 
contamination. These results should be made publicly available immediately to 
transparently communicate the extent of ongoing pollution in Nahunta Swamp. 

We look forward to a response from the agency regarding this ongoing pollution in Nahunta 
Swamp and hope to discuss this further as soon as there is additional information on this matter. 
We also look forward to soon receiving additional public records that we have requested regarding 
the White Oak Farms facility. Thank you in advance for your prompt attention to this water quality 
concern.  
 

Sincerely, 
 

 
 

Samantha Krop 
Neuse RIVERKEEPER®  
Sound Rivers, Inc. 
 

 
Jillian Howell 
Pamlico-Tar RIVERKEEPER® and Advocacy Program Manager 
Sound Rivers, Inc. 
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CC:  

Sushma Masemore, Assistant Secretary for the Environment, N.C. Department of 
Environmental  Quality  

Ramesh Ravella, Branch Supervisor, N.C. Department of Environmental Quality  

Christine Lawson, Environmental Engineer, N.C. Department of Environmental Quality  

Bill Lane, General Counsel, N.C. Department of Environmental Quality  

Taylor Crabtree, Assistant Attorney General, N.C. Attorney General’s Office  

Blakely Hildebrand, Senior Attorney, Southern Environmental Law Center 

Heather Deck, Executive Director, Sound Rivers 
 

 

.  
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EXHIBIT 1 
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EXHIBIT 2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Photo 1: Sample location NH-1. View from Nahunta Swamp of a small channel flowing into Nahunta

Swamp.

Photo 2: Sample location NH-2. View from Nahunta Swamp of a small channel flowing into Nahunta
Swamp.
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EXHIBIT 3  

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Sample ID Lab ID Sample Description Date Time Latitude Longitude

Dissolved 
Oxygen (% 

Sat)

Dissolved 
Oxygen 
(mg/L) pH

Sp Cond 
(µS/cm)

Turbidity 
(FNU)

Water Temp 
(°C)

E.coli 
(MPN/100mL)

Ammonia 
Nitrogen as N 

(mg/L)

Total Kjeldahl 
Nitrogen as N 

(mg/L)
Nitrate-Nitrite 

as N (mg/L)

Ortho- 
Phosphate as 

P (mg/L)

Total 
Phosphorous as 

P (mg/L)

Fecal 
Coliform 

(MF), /100 mL

NH-1 Sample 23

Downstream most sample, 
collected from confluence of 
Nahunta Swamp and small 
channel coming off of the White 
Oak Farms property downstream 
of the digester

12/6/22 12:12 PM 35.51379 -77.9209 79.2 8.44 5.79 216.4 51.02 12.4 980 0.34 1.31 7.46 0.05 0.24 946

NH-2 Sample 24

Collected from the confluence of 
Nahunta Swamp and small 
channel coming off of the 
property in line with digester

12/6/22 12:54 PM 35.5138 -77.92295 68.7 7.17 6.98 558 8.84 13.3 1986.3 31.2 31.5 11.2 0.34 0.32 2100

NH-3 Sample 22

“Upstream” sample collected 
from Nahunta Swamp near 
Airport Road  bridge

12/6/22 2:30 PM 35.51175 -77.94828 NA NA NA NA NA NA 41.6 0.09 0.72 1.48 N/A 0.1 72

Notes:
NA = water quality parameters not collected, or analysis not performed
Exceeds NC state water quality standards
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EXHIBIT 4 

 

 
 

 















December 16 2022

For more information go to www.jonahventures.com

info@jonahventures.com

Report prepared for jill@soundrivers.org

BatchId = JVB2054

Number of samples analyzed = 2
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Average number of copies detected

This table shows the average number of copies detected for each target organism in each sample. Values
represent the average number of copies / 100 mL when sample volume was provided. When sample volumes
are not known, the values indicate the estimated number of copies in the sample.

SampleId Bovine01 Dog01 E.coli01 Human01 Poultry01 Sheep01 Swine01
B5N3RLJP 34 31 373 418 43 0 5682
LA63MEZQ 120 24 2375 760 0 0 12645
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Percent of replicates above detection limit

This table provides data on what percentage of the replicates that were run were above the detection limit.
The detection limit is as high as the lowest positive on the calibration curve, but can be up to an order of
magnitude lower. For example, a calibration curve might generate a positive at 100 copies and no positive
for 10 copies, but the actual detection limit would be 11 copies. See the next section for the range of copy
numbers estimated for each assay.

SampleId Bovine01 Dog01 E.coli01 Human01 Poultry01 Sheep01 Swine01
B5N3RLJP 66.7 33.3 100 100 33.3 0 100
LA63MEZQ 100.0 33.3 100 100 0.0 0 100
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Detailed results

The following table provides the estimated copy number for individual technical replicates for each qPCR
assay. Missing values indicate failed reactions or outliers that were removed from the analysis.

SampleId Rep 1 Rep 2 Rep 3
Bovine01
B5N3RLJP 0 59 44
LA63MEZQ 20 280 60
Dog01
B5N3RLJP 0 93 0
LA63MEZQ 0 73 0
E.coli01
B5N3RLJP 360 462 298
LA63MEZQ 2702 2052 2370
Human01
B5N3RLJP 371 153 731
LA63MEZQ 829 445 1005
Poultry01
B5N3RLJP 0 0 130
LA63MEZQ 0 0 0
Sheep01
B5N3RLJP 0 0 0
LA63MEZQ 0 0 0
Swine01
B5N3RLJP 6875 5303 4868
LA63MEZQ 11164 12868 13902
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Sample metadata

SampleId Date Time Lat Long Volume Water (ml) SiteName
B5N3RLJP 2022-12-06 17:54:53 UTC 35.5138 -77.9235 45 NH-2
LA63MEZQ 2022-12-06 17:12:16 UTC 35.5137 -77.9227 22 NH-1
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Methods and calibration curves

The following pages provide details of the methods used for each qPCR assay and the associated standard
curves. Each assay in each run is associated with a calibration curve based typically on a series of 7, 10-fold
dilutions of a standard with a known concentration. The calibration curves show the relationship between the
log10-transformed standard concentration and the number of PCR cycles at which the detection threshold
was reached (Cq). A linear regression is applied to this relationship and the r2 intercept and slope extracted
for further analyses.

• RunId = An internal identifier for the standard curve(s) used to calculate copy numbers in the submitted
samples. Assays that share a RunId are multiplexed (i.e., multiple targets amplified in a single reaction).

• R2 = The coefficient of determination, or goodness of fit for the linear relationship (should be > 0.98).
• (E) = The reaction efficiency, or how close to a doubling of product was achieved with each PCR

cycle. For a 10-fold dilution, 100% efficiency is for ~3.3 cycles per 10-fold dilution. A range of values is
acceptable here, but we try to keep efficiency between 85% - 110%.
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RunID: JVQ0326

R2 = 0.9991
E = 98%

E.coli01

1×100

1×101

1×102

1×103

1×104

1×105

1×106
15

20

25

30

35

Copies / reaction

C
q

Forward primer: 5’ CAATGGTGATGTCAGCGTT 3

Reverse primer: 5’ ACACTCTGTCCGGCTTTTG 3

Probe: 5’ /56-FAM/TTGCAACTG/ZEN/GACAAGGCACCAGC/3IABkFQ/ 3

Primer/probe reference: Srinivasan et al., 201

An amplicon from the uidA gene was amplified via qPCR from genomic DNA samples using E. coli FWD and REV
primers and probe. A standard curve was generated for each run to correspond to targeted region of the E. coli,
uidA gene. Each qPCR reaction is run in triplicate and contains 8.0 uL of QuantaBio PerfeCTa qPCR ToughMix
Low ROX (Catalog Number 97065-966), 500 nM of each primer, 300 nM of probe, 4.0 uL of gDNA, and 4.8 uL of
Nuclease-free H2O for a total reaction volume of 20 uL. qPCR amplification was carried out on the QuantStudio 5
qPCR instrument with the following thermal profile conditions: 1 cycle of initial denaturation for 5 minutes at 95 C;
followed by 50 cycles of 15 seconds at 95 C and 1 minute at 60 C.
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RunID: JVQ0328

R2 = 0.9987
E = 104%

R2 = 0.9984
E = 99%

R2 = 0.9975
E = 94%

Bovine01 Human01 Swine01
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15
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30

35

Copies / reaction

C
q

Human Forward primer: 5’ CAGCAGCCATTCAAGCAATCC 3

Human Reverse primer: 5’ GGTGGAGACCTAATTGGGCTGATTAG 3

Human Probe: 5’ /5Cy5/TATCGGCGA/TAO/TATCGGTTTCATCCTCG/3IAbRQSp/ 3

Bovine Forward primer: 5’ CAGCAGCCCTACAAGACCTGT 3

Bovine Reverse primer: 5’ GAGGCCAAATTGGGCGGATTAT 3

Bovine Probe: 5’ /5HEX/CATCGGCGACATTGGTTTCATTTTAG/BHQ1/ 3

Swine Forward primer: 5’ ACAGCTGCACTACAAGCAATGC 3

Swine Reverse primer: 5’ GGATGTAGTCCGAATTGAGCTGATTAT 3

Swine Probe: 5’ /56-FAM/CATCGGAGA/ZEN/CATTGGATTTGTCCTAT/3IABkFQ/ 3

Primer/probe reference: Cadwell et al., 200

Amplicons from the NADH dehydrogenase, subunit 5 (ND5) gene were amplified via qPCR from genomic DNA
samples using the ND5 FWD and ND5 REV primers, and ND5 Probes corresponding to human, bovine, and swine.
A standard curve was generated for each run to correspond to targeted regions of each of the ND5 genes. qPCR
reactions contain 4.0 uL of QuantaBio PerfeCTa Multiplex qPCR ToughMix Low ROX (Catalog Number 89497-290),
500 nM of each primer, 300 nM of each probe, 4.0 uL of gDNA (or 1.33 uL of each gBlock for standard curve wells),
and 2.4 uL of Nuclease-free H2O for a total reaction volume of 20 uL. qPCR amplification was carried out on the
QuantStudio 5 qPCR instrument with the following thermal profile conditions: 1 cycle of initial denaturation for 5
minutes at 95 C; followed by 50 cycles of 15 seconds at 95 C and 1 minute at 60 C.
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RunID: JVQ0330

R2 = 0.9972
E = 101%

R2 = 0.9981
E = 95%

R2 = 0.9994
E = 95%
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Dog Forward primer: 5’ CACATCTAAGCAACGCAGCATAA 3’

Dog Reverse primer: 5’ AGATCGGCGACTAAAAGTCAGAA 3’

Dog Probe: 5’ /5HEX/TCCGGCCCC/ZEN/TTAGCCAATGCC/3IABkFQ/ 3’

Poultry Forward primer: 5’ CGTYATCACAAACCTATTCTCAGCAAT 3’

Poultry Reverse primer: 5’ TTGGGTTGTCGACTGAAAATCC 3’

Poultry Probe: 5’ /5Cy5/CCCTACATY/TAO/GGACAMACCCTAGTAGAGTGAGCC/3IAbRQSp/ 3’

Sheep Forward primer: 5’ GCAATACACTATACACCTGACACAACAA 3’

Sheep Reverse primer: 5’ CAGATAAAAAATATTGATGCCCCGTTTG 3’

Sheep Probe: 5’ /56-FAM/CTCCTCTGT/ZEN/AACCCACATTTGCCGAGA/3IABkFQ/ 3’

Primer/probe reference: Dancer et al., 2014

Amplicons from the Cytochrome b (Cytb) gene were amplified via qPCR from genomic DNA samples using the Cytb
FWD and Cytb REV primers, and Cytb Probes corresponding to dog, poultry, and sheep. A standard curve was
generated for each run to correspond to targeted regions of each of the Cytb genes. qPCR reactions contain 4.0
uL of QuantaBio PerfeCTa Multiplex qPCR ToughMix Low ROX (Catalog Number 89497-290), 500 nM of each
primer, 300 nM of each probe, 4.0 uL of gDNA (or 1.33 uL of each gBlock for standard curve wells), and 2.4 uL of
Nuclease-free H2O for a total reaction volume of 20 uL. qPCR amplification was carried out on the Agilent AriaMx
qPCR instrument with the following thermal profile conditions: 1 cycle of initial denaturation for 5 minutes at 95 C;
followed by 50 cycles of 15 seconds at 95 C and 1 minute at 60 C.
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Example Results

Jonah Ventures Source Tracking

Source Tracking Goal: 
To use environmental DNA and quantitative PCR 
(qPCR) to determine the source of fecal 
contamination in water samples 
collected in rivers and streams.

Process: 
Water samples are collected and filtered from 
suspected contaminated rivers and streams. The 
filters are mailed back to Jonah Ventures, DNA is 
extracted, and then analyzed to quantify the number 
of copies of mitochondrial DNA from potential 
hosts using qPCR.

Our work shows that mitochondrial DNA 
concentrations range from high to very low. 
Empirically, few samples exceed 1000 
copies/100 mL, which are the highest levels we 
see. The relative amounts of DNA from different 
hosts indicates the most likely sources. 

In areas with high amounts of human DNA, it is 
not uncommon to see smaller amounts of 
poultry, swine, and cattle DNA, even when none 
of the animals are present upstream. This can 
represent DNA from what people have been 
eating. 

At this site in North 
Carolina’s dairy country, we 
saw consistently high levels 
of bovine DNA.

At the mouth of a river in 
Maryland, we saw a high 
amount of dog DNA. 

In Alabama, we saw a high level of 
human DNA downstream from a 
trailer park with a suspected septic 
leak. 

Interpretation

0-50 50 -10 0 10 0-5 00 50 0-1 000 10 00+

Copy Number (copies/100 mL)

Very Low             Low                Medium High                Very High
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