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1.0  Site and Project Descriptions 
 
1.1  Project Description 
 

The Town of Henderson has retained GYMO Architecture, Engineering & Land Surveying, D.P.C. 
to design the sanitary sewer system for the Town of Henderson Sewer District No 1. The Town of 
Henderson Sewer District No. 1 consists of the Hamlet of Henderson, Henderson Harbor, and 
some adjacent areas. As part of the design, GYMO completed a Sanitary Survey in the summer 
of 2023.  

 
1.2 Location 
 

The Town of Henderson is in western Jefferson County, New York, approximately 16 miles 
southwest of the City of Watertown. The Town of Henderson Sewer District No. 1 sewer district 
map with the testing locations is located in Appendix A. 
 

1.3 Background 
 

Town residents and commercial/business entities discharge their waste into on-site individual 
sanitary sewer systems.  These systems typically consist of a septic tank and a leach field.  This 
is due to the absence of a town wide sanitary sewer that would be treated at a central plant.  A 
majority of the original septic systems remain in service today. The on-site collection systems 
consist of sanitary sewer septic tanks that vary in size based on the size and use of the lot. 
Improvements to the collection system have taken place throughout the systems lifespan, but not 
on a large scale. Repairs to the systems are made on an as needed basis. The overall, aging 
systems does not efficiently contain sanitary waste, which causes contaminate to be leaked 
and/or discharged intentionally into waterways. A letter of support for the Well testing can be 
found in Appendix B. 
 
Fecal coliform is a type of coliform bacteria that is found in human and animal digestive tracts and 
fecal waste. Fecal coliforms are more specific indicators of fecal contamination in water. E. coli 
(Escherichia coli) is a species of fecal coliform bacteria that also comes from human and animal 
fecal waste. E. coli is considered the most reliable indicator of fecal water contamination. Nitrites 
can occur in water due to leakage from septic tanks, sewage, runoff from fertilizer use, and 
erosion of natural deposits (EPA National Primary Drinking Water Regulations National Primary 
Drinking Water Regulations | US EPA). Fecal coliforms and E. coli are bacteria whose presence 
indicates that the water may be contaminated with human or animal waste. Microbes in these 
wastes may cause short term effects, such as diarrhea, cramps, nausea, headaches, or other 
symptoms. They may pose a special health risk for infants, young children, and people with 
severely compromised immune systems (npwdr_complete_table.pdf (epa.gov)). 

 
Note that “the definition of a shore well is ‘shallow wells influenced by surface water and are 
installed near a waterbody in a shallow aquifer that is directly connected to surface water’. Shore 
wells do not meet the Residential Building Code (P2602) or the requirements of Part 5, Subpart 
5-1 Standards for Water wells. Due to the surface water influence, T. coliform positive/E. coli 
positive results can be expected from a shore well” (per NYS Department of Health (DOH) email 
dated May 4, 2023). These water source types were included in sampling since numerous 
residents (usually seasonal) use this as a source of water for their property in the Town of 
Henderson. In addition, sampling from shore wells also serves as indicators of fecal and E. coli 
contamination in the water body that the shore well is adjacent to. 
 
  
In 1993, the NYS Department of Environmental (NYS DEC) conducted onsite testing of 38 
properties located along Henderson Harbor.  The testing consisted of dye testing kitchen sinks 
and toilets.  The DEC used Rhodamine WT dye and a fluorometer to measure the concentrations 
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in the receiving waters. Rhodamine WT dye was used since it is not absorbed by organic material 
in septic tanks. The DEC dye tested nineteen (19) toilets in the Hamlet of Henderson and had six 
(6) “positives” or properties where they had dye showing up in a stream, or black septic tank 
effluent discharging to a waterway. The DEC also “found 12 locations in the canal and Henderson 
Harbor where dye was reaching the ambient water in a short time frame.” These tests are 
approximately 30 years old, however the conditions and contamination is not believed to have 
changed; if anything, it could have worsened due to growth and historic Lake Ontario flood waters 
reaching 100-year and 500-year flood events in 2017 and 2019, respectively. This sanitary survey 
from 1993 can be found in Appendix C.    

 
2.0 Well Sampling 
 
2.1 Overview  
 

In April 2023, the Town sampled fifteen (15) private water supply wells within the Sewer District. 
Samples were analyzed by Converse Laboratories and were tested for total coliform and E. coli. 
Since these were qualitative results, properties with positive results were compared to determine 
the most suitable locations to analyze more in depth. In May 2023, the Town sampled six (6) 
properties again (locations shown in Appendix A) These samples were analyzed by Converse 
Laboratories and were tested for total coliform, fecal coliform, E. coli. and nitrites.  

 
 

2.2 Sampling Procedure  
 

For the first round of sample testing in April 2023, two samples were taken at each property to 
test for total coliform and E. coli. These samples were tested by Converse Laboratories to see if 
they tested positive for total coliform and E. coli. For the sample testing done in May 2023, four 
samples were taken to test for total coliform, fecal coliform, E. coli and nitrites. These samples 
were tested by Converse Laboratories to determine the number of total coliform, E. coli, and fecal 
coliform colonies present. 
 
For each round of sampling, samples were collected at the property, put on ice after being 
collected and during travel, then were brought to Converse Laboratories within six hours of when 
the first sample was taken. This was to meet the requirements for Converse Laboratories that 
samples submitted for fecal coliform must be received within 6 hours of collection. 
 

2.3 Sampling Results   
 

The results were processed by Converse Laboratories. The results are summarized in the tables 
below: 

Water Quality Sampling Results Summary From 4/21/2023 

Address 
Test Type 

Coliform, Total E. Coli 
Positive Positive 
Negative N/A 
Positive Negative 
Positive Negative 
Negative N/A 
Negative N/A 
Negative N/A 
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Negative N/A 
Negative N/A 
Negative N/A 
Positive Negative 

 
Water Quality Sampling Results Summary From 4/26/2023 

Address 
Test Type 

Coliform, Total E. Coli 
Positive Negative 
Positive Negative 
Positive Negative 
Positive Negative 

 
Water Quality Sampling Results Summary From 5/25/2023 

Address 

Test Type 
Coliform, 

Total (100ml) 
E. Coli 
(100ml) 

Coliform, Fecal 
(100ml) Nitrite (mg/l) 

290.9 15.8 8.6 0.438 

18.1 1.0 1.0 0.319 
44.3 <1.0 <1.0 0.265 
55.7 1.0 3.1 0.271 

1.0 <1.0 <1.0 
not 

completed 
14.4 1.0 1.0 <0.050 

 
 

For a more detailed view of the results see Appendix D. 
 
2.4 Discussion   
 

Sampling results demonstrate that there are quantifiable levels of E. coli and fecal coliform in raw 
water samples in four of the six properties tested. There were also quantifiable levels of nitrites in 
four of five properties. The results of our initial well sampling are troubling for such a small sample 
size. If those samples are representative of the entire Sewer District, then many of the 
households could have unsafe drinking water. Since private wells are not regulated by the NYS 
DOH, little information is available but, based on our initial testing, unsafe drinking water exists 
within this area. 
 

3.0  Dye Testing 
 
3.1 Overview  

 
Letters were sent to residents in the Town of Henderson Sewer District No 1 notifying them of the 
survey.  
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The purpose of GYMO and the Town of Henderson completed dye testing in June 2023 was to 
reinforce and enhance the DEC sanitary survey, as well as demonstrate that there is still an on-
going problem of illegal discharges to surface waters in the Town of Henderson. Seven properties 
within Sewer District No. 1 were dye tested. 
 

 
3.2 Sampling Procedure  
 

To dye test, first the owner was asked about the history of their waste treatment system and the 
plumbing leading to the septic tank was visually inspected to determine if all the plumbing was 
conveyed into a septic tank. If possible, a visual inspection of exposed components of their waste 
treatment system was also completed. The approximate required volume for each property was 
determined by using a volume of 50 – 75 gallons per bedroom and the flow rate was kept 
between 3 – 5 gpm. Next, fluorescent dye was introduced to the system through the toilet 
immediately prior to running the required amount of water. Whitlam Fast-trac leak tracer dye in 
fluorescent yellow/green was used. To maintain the needed flow rate, the bathroom sink and the 
kitchen sink were used to run water. After the needed volume through the system was met, 
absorption area, adjacent ditches, and surface waters were visually inspected immediately after, 
again after a few hours, and then the following morning. 
 

3.3 Sampling Results 
 
 Dye Testing Results are in the table below: 
 

Dye Testing Results Summary From 6/15/2023 and 6/19/2023 
Address Test 

Result 
Time Dye 

Added 
Time Dye 
Detected 

Time 
Elapsed 
(h:min) 

Location 
Where Dye 
Detected 

Positive 8:45 AM 12:48 PM 4:03 Dye visible in 
Lake Ontario in 
line from where 
septic tank is 

located 
Negative 9:34 AM N/A N/A N/A 

Negative 11:00 AM N/A N/A N/A 

Positive 1:28 PM 2:12 PM 0:44 Dye visible in 
Lake Ontario 

along concrete 
dock into the 

water 
Positive 2:45 PM 8:45 AM 18:00 Dye visible in 

tributary into 
Lake Ontario 

Positive 
  

3:54 PM 
  

8:57 AM  
(6/19) 

  

89:03*  
 
  

Dye visible 
coming out of 
pipe outlet into 
Lake Ontario 
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Positive 4:24 PM 9:32 AM 17:08 Dye visible 
coming out of 
pipe into Lake 

Ontario 

*Dye likely showed prior to detection

For photos of the Dye Results see Appendix E. 

3.4 Discussion 

The dye testing at property resulted in a positive result with visibly 
detected dye in Lake Ontario. The dye took a path from the septic tank located along the side of 
the house in a generally straight line to the shoreline of the lake. This septic tank is located 
around 50’ from the water which is greater than the 25’ offset needed from surface water. There 
are other properties along County Route 123 that are smaller lots where generally septic tank 
locations do not meet the 25’ offset requirement from surface water that have similar soil 
conditions where dye and thus septic tank effluent reaches Lake Ontario quicker than it likely 
should. The dye testing at demonstrates this situation. The septic tank 
location is nonconforming since it is located approximately 10’ from the surface water (not 
meeting the 25’ offset requirement). The dye moved relatively quickly, taking 44 minutes to go 
from the toilet to the surface water.  is another property where the septic 
tank is located within 25’ of surface water. There is one septic tank for the house and another 
septic tank for the boat house. The septic tank for the boathouse is only a few feet from the edge 
of a tributary that goes through the boat house into Lake Ontario. The dye was present in this 
tributary and in the water under and leaving the boat house. The dye test conducted at  

 did not produce a positive result the day of the testing due to time constraints. Upon 
further investigation on 6/19/2023 dye could be found in a culvert pipe nearby. A dye test was 
conducted at  as well. The septic tank is located under the front area of the 
house. Dye was visible leaving a pipe on the property that outlets into Lake Ontario. 

4.0 Conclusions and Recommendations 

The DEC concludes “that many homes and businesses are discharging or leaching into 
Henderson Harbor”. They also “conclude that, due to severe site limitations, on-site systems 
cannot be constructed to meet the NYS Health Department’s wastewater treatment standards for 
individual household systems as defined in Part 75A, Title 10, NYCRR. A community system (or 
systems) is needed to adequately treat sewage generated in the Harbor area”. 

The dye testing done by GYMO in June 2023 demonstrates that there is still an issue with 
properties’ on-site subsurface sewage disposal systems as was originally documented in the 
1993 DEC sanitary study. The dye testing results demonstrate that there are septic tanks and 
leach fields along Henderson Harbor that may not be adequately treating a house’s sewage 
effluent before it reaches the surface water resulting in impaired water quality to Lake Ontario 
around Henderson Harbor. It is difficult for these properties to have adequate septic systems 
based on small lots sizes that cannot place a system far from the lake or get enough soil cover 
before reaching bedrock. We suspect that many of the on-site subsurface sewage disposal 
systems in Henderson Sewer District No. 1 are inadequate, flow to bedrock and out to Stony 
Creek and Lake Ontario. 

If the dye testing survey were to be performed for a larger sample size, the 49% positive dye test 
rate the DEC encountered and the 71% positive dye test rate that GYMO observed, would likely 
remain consistent or even higher, since we suspect many of the residences and businesses that 
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are aware that their on-site system likely discharges to a waterway, would not allow GYMO/Town 
to dye test their system. 

GYMO recommends that the Town of Henderson carry out the proposed improvements within the 
Town of Henderson Sewer District No. 1. The addition of public sewer infrastructure in the Sewer 
District would aid the existing residents and businesses in terms of replacing aging sewage 
disposal systems and reducing well and surface water contamination due to failing sewage 
disposal systems. 

5.0 Summary 

• The absence of a town wide sanitary sewer system and aging of current private systems
does not efficiently contain sanitary waste, which causes contaminate to be leaked and/or
discharged intentionally into waterways and wells in the Town of Henderson.

• Evidence of the ongoing problem of illegal discharges to surface waters is present in the
DEC sanitary survey done in 1993 and Well and Dye Testing done by GYMO in June
2023.

• The addition of public sewer infrastructure in the Sewer District would reduce well and
surface water contamination due to failing sewage disposal systems.

Patrick Scordo, P.E. 
Director of Engineering - GYMO 
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Appendix A  

Town of Henderson Sewer District and Testing Map 
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Letter of Support  
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Appendix C 
 

DEC 1993 Sanitary Survey  
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Appendix D 
 

Converse Labs Well Testing  
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Appendix E 

Septic Dye Testing 


