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Outfall 14 IDDE Memorandum 
 

To: Chip Sawyer, Director of Planning and Development 

Marty Manahan, Director of Public Works 

 City of St. Albans 

From: Watershed Consulting  

Date: March 28, 2024 

Re:        City of St. Albans Illicit Discharge Detection and Elimination (IDDE) – 2023/2024 Advanced 
Investigation 

   

This memorandum summarizes our progress to date on the City of St. Albans IDDE – 2023/2024 
Advanced Investigation project at Outfall 14. This outfall was initially sampled in 2018 and was 
flagged for advanced investigation due to high E. Coli concentrations. Advanced Investigation 
continued in Fall of 2023 and included resampling of the outfall and additional sampling 
throughout the storm line. In December 2023, Smoke tests, dye tests, and camera work were 
performed to pinpoint the source of contamination. In February 2024, due to observation of 
raccoons in the storm line, a microbial source tracking sample was collected and analyzed for 
human fecal contamination.   

Overview 
Outfall 14 is located along Steven’s Brook near 92 Lincoln Ave in St. Albans City, VT. This outfall 
was evaluated on October 18th, 2023. Sample results revealed a high concentration of E. Coli at 
>2,419.6 MPN/ 100 mL. This outfall also had slightly elevated levels of anionic surfactants at 0.232 
mg/L (threshold >0.20 mg/L) and a slightly elevated chlorine concentration of 0.08 mg/L (threshold 
>0.06 mg/L).  To narrow down the source of contamination, especially concerning the elevated E. 
Coli concentration, advanced investigation was performed on this outfall at seven stormwater 
manholes located upstream of outfall 14.  

Outfall 14 – Manhole 1: located at intersection of Lincoln Ave and Ferris St – October 25th, 
2023 

Flow from Manhole 1 was sampled and revealed an anionic surfactant concentration of 
0.559 mg/L, well above the threshold of 0.2 mg/L. E. Coli results returned a concentration 
of >2,419.6 MPN/ 100 mL. 

Outfall 14 – Manhole 2: located at intersection of Lincoln Ave and Bishop St – October 25th, 
2023 

Flow at Manhole 2 revealed slightly elevated anionic surfactants at 0.25 mg/L (threshold 
>0.2 mg/L). E. Coli results returned a concentration of 2,419.6 MPN/ 100 mL.  
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Outfall 14 – Manhole 3: located at intersection of Bishop St and High St – October 25th, 
2023 

Flow at Manhole 3 was sampled and revealed an elevated anionic surfactants 
concentration of 0.322 mg/L. E. Coli results returned an elevated concentration of 816.4 
MPN/ 100 mL. This is below the sampling threshold, but warrants additional attention 
given the comparatively lower surrounding results.  

Outfall 14 – Manhole 4: located at intersection of Bishop St and Smith St – October 25th, 
2023 

Flow at Manhole 4 was sampled and revealed an elevated anionic surfactants 
concentration of 0.307 mg/L. E. Coli results returned a concentration of 135.4 MPN/ 100 
mL.  

Outfall 14 – Manhole 5: located at intersection of Bishop St and Smith St – October 25th, 
2023 

Flow at Manhole 5 was sampled and revealed an elevated anionic surfactants 
concentration of 0.349 mg/L. E. Coli results returned a concentration of < 1.0 MPN/ 100 
mL.  

Outfall 14 – Manhole 6: located at intersection of Lincoln Ave and Bank St – November 3rd, 
2023 Flow at Manhole 6 was sampled and revealed an elevated anionic surfactants 
concentration of 0.361 mg/L. E. Coli results returned a concentration of 167.0 MPN/ 100 
mL. 

 Outfall 14 – Manhole 7: located at intersection of Lincoln Ave and Congress St – November 
3rd, 2023 

Flow at Manhole 7 was sampled and revealed an anionic surfactants concentration of 
1.142 mg/L, well above the threshold of 0.2 mg/L. E. Coli results returned a concentration 
of 980.4 MPN/ 100 mL. 

Given the prevalence of elevated parameters throughout the stormline, particularly E. Coli, it was 
determined that additional measures were necessary to pinpoint the source(s) of contamination. 
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Figure 1: Outfall 14 Location with Stormwater Infrastructure and 2023 Sampling Data 
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Advanced Investigation – Smoke, Dye, Camera  
On December 28th, 2023, Watershed Consulting, along with BP Wastewater Services of VT, 
performed advanced investigation of outfall 14 in response to elevated E. Coli values found at 
the outfall and up the stormline. Smoke tests, dye tests, and cameras were used to investigate 
potential sources of contamination. 

A smoke test was conducted at the stormwater manhole occurring at the intersection of Lincoln 
Ave and Rugg Street. This stormwater manhole (referred to as Manhole 8/MH8) is relatively 
deep and had substantial flow at the time of investigation. Smoke came out of all catchbasins 
upstream of the manhole on Lincoln Ave up to Bishop Street. The home at 72 Lincoln Ave had 
smoke coming from its sewer vent. The occupant of 72 Lincoln Ave allowed us to perform a dye 
test, and dye was flushed down the toilet. Dye was observed in the sewer line, and no dye was 
observed in the stormline from 72 Lincoln Ave, indicating that their sewer is not connected to 
the stormline. However, smoke was observed in the sewer manhole located on Lincoln Ave 
between Rugg Street and Ferris Street.  

Another smoke test was performed in the sewer manhole on Lincoln Ave between Rugg Street 
and Ferris Street. Smoke was observed in a stormwater catchbasin directly in front of 70 Lincoln 
Ave. Smoke was also observed at this catchbasin when the stormline was smoked. Upon 
investigation, a 4” clay tile drain was found in the catchbasin, and a camera was inserted. The 
occupant at 70 Lincoln flushed their toilet, and, using a camera, it was confirmed that the tile 
drain is connected to the sewer line. Adjacent to the clay tile drain, there is a larger galvanized 
culvert that connects to the stormline which was confirmed by camera.  

Camera work was attempted within the stormwater manhole at the intersection of Rugg Street 
and Lincoln Ave (MH8). Unfortunately, due to large rocks and debris, proper footage could not 
be obtained as the camera was unable to pass over these obstacles.   

Additionally, in the stormwater manhole at the intersection of Lincoln Ave and Rugg Street, at 
least one raccoon was observed, indicating the possibility that the source of contamination may 
be raccoon fecal contamination.  
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 Figure 2: Outfall 14 Advanced Investigation with BP Waste and Microbial Source Tracking 
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Microbial Source Tracking 
The observation of raccoons in the storm line indicated the potential for the raccoons to be the 
source of E. Coli contamination. To confirm the biological source of the E. Coli contamination, a 
microbial source tracking (MST) analysis was performed. A sample taken directly from outfall 14 
was collected on February 6th, 2024, and shipped to Montclair State University to be analyzed for 
the presence of human DNA markers. The results detected human markers, which indicate the 
presence of human fecal contamination, ruling out the possibility of raccoon fecal contamination 
as the sole source of contamination.  

Recommendations  
Further investigation is needed to confirm the source of contamination at outfall 14. 
Recommended next steps include: 

• Additional E. Coli sampling at key points along the storm line, especially upstream of 
manhole 8 closer to the intersection with Fairfield Street.  

• Clean the storm line and vactor catch basins along Lincoln Ave. 
• Conduct additional camera work after the storm line has been cleaned. 
• Seal the sewer/storm line connection discovered at the catchbasin in front of 70 Lincoln 

Ave.  
• Upon further E. coli sampling, consider additional MST sampling, dye testing and smoke 

testing at key locations in the storm and sewer system.  
 

Attachments 
Attachment 1 – Microbial Source Tracking Analytical Report 

Attachment 2 – Endyne Lab Reports: Field Sampling Results 
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