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Results of Irrigation Water Testing in Briar Chapel—2020 

Summary Report 

 
Background 

The Briar Chapel wastewater treatment plant (WWTP) is owned by the Old North State Water 
Company (ONSWC), which is owned by Integra Water of Birmingham, Alabama.  Until October 
of 2020, the WWTP and collections system was operated by Envirolink for ONSWC.  The 
current operator is Greener EHS Solutions. The WWTP operates under a non-discharge permit 
from the NC Department of Environmental Quality, meaning that treated wastewater must be 
disposed on land and not into waterways. Therefore, a complex recycled water irrigation system 
was constructed, consisting of piping ranging from 2 to 18 inches in diameter, 48 irrigation 
zones (each with headers, laterals, valves, etc.) and over 7,500 spray heads.  Much of the 
common property owned by Briar Chapel Community Association (BCCA) and Boulder Park 
residential area is irrigated with recycled water from the WWTP. 

Prior to 2020, the quality of water used for irrigation purposes had been the subject of numerous 
resident complaints to Envirolink and to the BCCA.  Most complaints related to the irrigation 
water smelling foul, though other complaints related to over spraying and saturated areas. 
Although Envirolink claimed that the irrigation water was meeting permitted limits for pathogens 
and other contaminants at the outflow from the WWTP, no testing of the irrigation water for 
pathogens or other contaminants was being done by Envirolink at the locations where irrigation 
was occurring. It was feared that the irrigation water may have been contaminated after it left 
the WWTP, either in holding ponds or in the irrigation lines. Some residents were genuinely 
worried about possible health threats from exposure to the recycled irrigation water.   

The BCCA Board of Directors became directly involved in this issue in March of 2020, when 
meetings were arranged between representatives of the Board and John McDonald, owner of 
ONSWC to discuss issues pertaining to the wastewater treatment system.  Quality of the 
irrigation water was the first item of discussion.  BCCA requested that ONSWC address the 
problem by conducting a thorough flushing of the irrigation lines—which had never been done 
since the system was installed.  It was also recommended that chlorination of the distribution 
lines be initiated to prevent the buildup of pathogens in the irrigation water.  Also, ONSWC was 
requested to carry out a testing and analysis regime to test the quality of the distributed, 
recycled irrigation water.  Although not required to do so by DEQ or other regulatory agencies, 
ONSWC voluntarily flushed the irrigation lines prior to the irrigation season, introduced 
chlorination in the irrigation lines, and carried out a program of testing and analysis of the 
irrigation water quality during the 2020 irrigation season.  

In addition, as a check on the ONSWC’s sampling and analysis practices and to evaluate the 
quality of the irrigation water throughout the irrigation system at the points of use, BCCA 
contracted with Agri-Waste Technologies of Apex, NC (AWT) to carry out a regimen of testing 
and analysis of the irrigation water during the irrigation season. ONSWC cooperated with AWT 



2 
 

to jointly collect some samples and turned-on selected irrigation zones at AWT’s request, 
allowing AWT to efficiently collect samples at the irrigation heads. 

 

 

Results of the ONSWC and BCCA Sampling Programs 

Both ONSWC and BCCA analyzed samples for the same parameters.  The parameter limits that 
the outflow from the WWTP must meet are shown in Table 1.   

Table 1 

Lab Test Parameters  Permitted Effluent Limits (Daily Max)  
Ammonia-Nitrogen 6 mg/L 
BOD, 5-Day 15 mg/L 
Fecal Coliform (MPN) 25/100 mL 
Total Suspended Solids (TSS) 10 mg/L 
Turbidity 10 NTU 
pH (Field Test) (std. units) 6 (Daily Minimum)—9 Daily Maximum 
Chlorine Residual (Field Test) (mg/L)  No Limits on Permit 

 

While the limits in Table 1 apply to effluent from the plant, there are no DEQ limits for stored 
recycled irrigation water or for recycled irrigation water sprayed from irrigation heads.  These 
limits were used as guidelines for evaluating the quality of the recycled irrigation water. The 
parameters listed above are common indicators of water quality.  Nitrogen is a nutrient which 
can cause eutrophication in receiver waters.  Biological oxygen demand (BOD) is a measure of 
oxidizable matter in the water that can affect the amount of dissolved oxygen in the water. Fecal 
Coliform is used to test for contamination from sewage. These bacteria are called "fecal" 
indicators because they live in the intestinal track of humans and animals and are found in 
human and animal feces. The fecal indicators themselves are not harmful, but because they live 
in the same portion of the digestive system where disease-causing microorganisms occur, the 
presence of fecal bacteria in a water sample indicates that the water might contain 
microorganisms harmful to human health. The unit used for coliform is the “Most Probable 
Number” (MPN) of coliform colonies. Total Suspended Solid and Turbidity are measures of the 
amount of particulate matter in the water.  The measurement of pH indicates the acidity or 
alkalinity of the water.  Residual chlorine is a measure of the remaining chlorine in the water at 
the point of sampling. 

ONSWC Sampling Results 

During 2020, ONSWC took 93 samples from various locations in the community.  These sites 
included sampling of the effluent from the WWTP, holding ponds, the flush points where 
irrigation water was flushed out onto the soil in an order to clear the irrigation lines, a site in 
Great Meadow Park, and at two sites mandated by the permit for chlorination. For most sites, 
sampling began in April and continued through September. However, sampling continued to 
November for irrigation pump station sites required to be monitored under the chlorination 
permit.   Tables showing the dates, location, and results of the analyses of the samples are 
included in Annex 1.  Values shaded in yellow exceed the water quality values shown above in 
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Table 1.  PPI 3 is an irrigation pump station near sports courts and PPI 4 is an irrigation pump 
station just west of the commercial area on Highways 15 and 501 near Briar Chapel Parkway. 

There were several exceedances from the guidelines at several sampling locations early in the 
year before irrigation began and irrigation lines were being flushed.  However, as time went on 
the number of exceedances diminished, especially for fecal coliform, the indicator of potential 
health hazard.  Also, most of these exceedances were in holding ponds, suggesting that these 
impoundments are potential source of contamination of the irrigation lines.  There were 
exceedances of the fecal coliform guideline on August 12 at both flush points, in Great Meadow 
Park, and at PPI 4.  These could indicate contamination in the irrigation lines on that day, or 
contamination of the samples after collection.  The fact that the coliform levels were low before 
and after the August 12 sampling suggests a transient contamination event on that day. Also, on 
September 30, fecal coliform levels at both pump stations exceeded the guideline.  Since the 
BCCA sample for August 30 also showed an exceedance in fecal coliform on that date (see 
below), it suggests a transient contamination of the irrigation water on that day.  Pump station 
samples also show some exceedances in total suspended solids and turbidity, suggesting that, 
even after flushing, the irrigation lines still contained excessive particulate matter. 

Although not associated with the irrigation water, the high fecal coliform level both upstream and 
downstream in Pokeberry Creek suggest either contamination upstream of Briar Chapel or 
contamination from the wildlife living in and around Pokeberry Creek. 

Overall, the data suggest that the irrigation water was generally within the guideline for fecal 
coliform and that it did not pose a significant threat to health. 

BCCA Sampling Results 

BCCA’s irrigation water sampling program was carried out by Agri-Waste Technologies, Inc. 
(AWT) of Apex, NC, under contract to BCCA.  The sampling program and results are included in 
AWT’s report attached as Annex 2.  From July 15 through November 30, 2020 ten locations 
were selected and sampled by AWT staff throughout the Community. The first two samples 
were collected from flush points utilized by the ONSWC during maintenance of the pressurized 
supply network.  The purpose was to compare the ONSWC’s analytical results with those of 
BCCA. The BCCA requested these samples be tested for Ammonia-Nitrogen, Biochemical 
Oxygen Demand (BOD) (5 Day), and Fecal Coliform (MPN). An additional nine samples were 
collected by AWT throughout the duration of the project, with one being a resample.  These 
samples were all taken at irrigation heads.  These samples were thought by BCCA to be more 
indicative of the quality of the irrigation water at the point of use. The samples were analyzed for 
all the same parameters as the ONSWC samples. 
 
The analytical results for the three tested parameters at the flush points were reasonably similar 
for both the ONSWC and BCCA samples taken at the same time.  This suggests that the two 
analytical laboratory results were similar. 
 
There were two exceedances in the BCCA samples.  One was on August 31, when the Total 
Suspended Solids were 23 mg/L, exceed the guideline of 10 mg/L.  Another exceedance 
occurred on September 30, when the Fecal Coliform were 64/100mL.  Because fecal coliform is 
an indicator of human health hazard, the sample was repeated on November 5, when the fecal 
coliform reading was <1/100 mL. 
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Since the fecal coliform guideline was exceeded only in one sample, which on repeat showed a 
low fecal coliform count, it is likely that the sample was contaminated or there was a transient 
contamination of the irrigation water. It is noteworthy that the ONSWC data also showed 
exceedances in fecal coliform at the two pump station sites on September 30 (see above).  This 
suggests a transient contamination of the irrigation water on that day.  Overall, the data suggest 
that the irrigation water samples were generally within the guideline for fecal coliform and that 
they did not pose a significant threat to health. 

Conclusions 
 
The results of the two sets of samples lead to the following conclusions: 

• The irrigation lines were heavily contaminated before the flushing process. 
• Flushing was largely successful in clearing the main lines of contamination, but 

exceedances in BOD, Total Suspended Solid, and BOD in the ONSWC data in some of 
the irrigation lines suggest that they require additional flushing before the 2021 irrigation 
season. 

• Excessive particulate matter in holding ponds is also a potential source of contamination 
of the irrigation water. 

• Although the high fecal coliform levels in Pokeberry Creek are not related to the Briar 
Chapel wastewater treatment and reuse as irrigation, further study is warranted 
regarding the cause of the contamination. 

• There were transient exceedances of the fecal coliform guideline on August 30.  
• The general lack of exceedances of the fecal coliform in the two sampling programs 

throughout the irrigation season suggests that the irrigation water at the sprinkler heads 
did not represent a hazard to human health. 

Also, the significant reduction in complaints during 2020 about foul odors for the irrigation water 
used throughout the community is further evidence that flushing the irrigation water prior to the 
irrigation season and chlorination had a positive effect in preventing odors during the past year. 
 

Recommendations 

While the results of the reclaimed irrigation water sampling and analysis programs were 
reassuring, water sampling and analysis should be repeated for the 2021 irrigation season.  The 
reclaimed water irrigation system is in the process of being expanded in line with the expansion 
of the WWTP.  Encore will be converted to recycled water for irrigation from previous use of 
potable water. New storage ponds will be utilized. Irrigation water sampling will provide highly 
useful information on the quality of the irrigation water throughout the community.  In addition, 
ONSWC should flush out the irrigation lines prior to the start of the irrigation season.  Flushing 
the irrigation lines in the spring of 2020 undoubtedly had a positive effect on the quality of 
irrigation water during the irrigation season.  Even so, there is evidence that some lines were 
not thoroughly cleaned, Therefore, thorough, and aggressive flushing of the irrigation lines and 
should be a regular feature of preparedness for each irrigation season in the future. 

 

 


