
Huntington River E.coli Summary-  
by Neil Kamman, Vermont Department of Environmental Conservation 
 
Prepared in 2006 in support of Vermont water quality impairment status listing 
 
Background 
Since 2003, the Water Quality Division, in partnership with the LaRosa Environmental 
Laboratory, has developed and implemented a program to provide sample analysis grants 
to citizen-based organizations interested in undertaking water quality monitoring projects.  
This is the so-called LaRosa Environmental Partnerships Program.  It is a successful and 
well-regarded initiative. 
 
In early 2003, the Town of Huntington’s Conservation Commission (HCC) responded to 
the Water Quality Division (WQD) solicitation for proposals under the LaRosa 
Partnership program for sample analysis related to E. coli bacteria in several locations in 
the Huntington River, in locations of known swimming use.  As supporting information, 
HCC provided data they had collected on their own during 2002, documenting a number 
of E. coli samples that were considerably in excess of Vermont’s water quality standard 
for protection of swimming use.  At that time, and annually since, HCC has been awarded 
partnership grants to support their program, which is described as follows. 
 
Project Design 
HCC monitors 13 core sites along the mainstem, within Huntington.  Samples at these 
sites are collected weekly by trained volunteers. These sites capture a range of conditions, 
from forested and active or inactive agriculture in the upstream areas, to medium and 
low-density residential development along the river corridor in the lower reaches, 
particularly through the Village of Huntington. HCC also monitors the outlets of several 
significant tributaries discharging to the mainstem.  These are measured monthly, by the 
same cadre of volunteers.  HCC also conducts some bracketed monitoring of sites where 
they see particularly high E. coli results.  All sample analyses for bacterial levels are 
conducted by the LaRosa Laboratory, using the standard “IDEXX quantitray” technique. 
 
The HCC project is governed by a EPA-approved Quality Assurance Project Plan, which 
has been updated annually by HCC, and reviewed by myself in conjunction with the 
LaRosa Partnership Program.  This has been in place since 2003.  HCC complies with all 
aspects of the QAPP including analysis of duplicates. 
 
VT’s E. coli Criteria, and Swimming Use Assessment 
As this memorandum concerns E. coli contamination in a popular swimming river, I am 
compelled to provide some comments on Vermont’s existing water quality criteria for 
this pollutant.  Vermont’s standard for Class B waters is 77 E. coli /100ml.  Vermont’s 
standard for Class A(1) and A(2) waters is 33 E. coli /100ml (or 18 when expressed as a 
geometric mean).  Our Water Quality Standards provide no implementation guidance for 
how these values should be applied, and they are the most stringent such criteria in 
promulgation nationwide.  These criteria may be waived by the Secretary during the non-



swimming season.  The term geometric mean refers to an average that is calculated based 
on log-adjusted values, and is the most suitable measure of central tendency for E. coli. 
 
While I cannot comment on the origins of the Class A(1) and A(2) criteria, I believe that 
the Class B criterion was originally proposed as a geometric mean value not to be 
exceeded based on a certain number of samples over the course of the year.  By my 
understanding, the language pertaining to a geometric mean was removed prior to criteria 
adoption, to facilitate documentation of enforceable discharges.  The effect of this was to 
make the criterion value vastly more conservative, by reducing the associated predicted 
illness rates that would result from exposure to waters containing these E. coli levels. 
 
Using EPA’s guidance on E. coli criteria implementation, a geometric mean of 77 E. coli 
/100ml corresponds to a predicted illness rate of six in 1,000 swimmers over a complete 
swimming season.  Using the same guidance, a single sample of 77 E. coli /100ml 
corresponds to four swimmers per 1,000 becoming ill during the swimming season.  It is 
critically important that in the studies used by EPA to develop these criteria, illness rates 
of less than eight in 1,000 were indistinguishable from background rates of gastro-
enteric illness.  Moreover, research in the Mad River watershed tells us that E. coli 
concentrations of 77 /100ml or greater may be encountered in completely forested and 
undisturbed watersheds, during wet weather. 
 
Accordingly, Vermont’s standard for Class B waters is not scientifically-based, and is 
predicated upon likely illness rates that can not be discriminated from background illness 
rates.  The Class A1 criterion value speaks for itself in this regard.  EPA’s 
recommendation for the most conservative and scientifically defensible criteria values 
for E. coli are 126 /100ml expressed as a geometric mean, or 235 /100ml expressed as a 
single sample. A more complete explanation of the foundation of E. coli criteria can be 
found in WQD’s Citizens Guide to Bacteria Monitoring in Vermont Waters at 
http://www.vtwaterquality.org/lakes/docs 
/lp_citbactmonguide.pdf. 
 
For this reason, when WQD developed the Department’s Surface Water Assessment and 
listing Methodology, we applied a reasonable interpretation to the Vermont criteria by 
which we are bound.  The methodology, which for E. coli applies exclusively to 
swimming use, reads as follows: 
 

Full Support: Waters are suitable for swimming.  
 
Stressed: Individual samples only occasionally exceed the class-specific single-
sample criteria values. The geometric mean does not exceed the criterion value. 
  
Altered: E. coli indicator bacteria are considered a pollutant. This assessment 
category is not applicable.  
 
Impaired: For class B waters in all water management types, the geometric mean 
of 77 E. coli /100 ml is exceeded in a given segment or area and the 



contamination can be attributed to sources other than natural background. DEC 
accepts a weight-of-evidence approach to confirm that E. coli values are or are not 
of natural origin. A minimum of five samples collected regularly over the 
swimming season is needed, and flow and antecedent precipitation are accounted 
for in this determination. For class A(1) and A(2) waters, the geometric mean of a 
minimum 3 samples exceeds 18 E. coli /100ml, and the contamination can be 
attributed to sources other than natural background (i.e. human, livestock, 
domestic animal sources). Generally, data from at least two swimming seasons 
are needed to assess waters as impaired for swimming.  

 
Sampling Results 
Since 2003, HCC has collected 680 datapoints from all sampling sites.  Table 1 provides 
the numbers of samples, and the core monitoring locations are shown in Figure 1. 
 

Table 1. Counts of E. coli sampling events, by station and year, for core HCC monitoring 
locations 

Location Station # 
Count 
2003 

Count 
2004 

Count 
2005 

7 Falls 1  15 14 
Carse Bridge 2  15 15 

Sheldrake 3 13 23 13 
Brent Field 4  15 15 

Shaker Mountain 5 5 15 15 
Rec. Field 6  15 28 

Brace Bridge 7 5 15  
Spence Bridge 8 6 13 14 

East Street 9 7 15 15 
Bridge Street 10 12 15 15 

Cemetery 11  13 13 
Audubon Hemlock 12 6 41 14 

Audubon Horseshoe 13 14 15 17 
 



For these locations, the results indicate moderate to high E. coli concentrations, 
particularly along the lower reaches of the river, from “Bridge St.” downstream.  Table 2 
provides counts of samples, by year, in excess of 235 E. coli /100ml.  Maximum 
concentrations for any site peaked at 1553, 866, and >2420 E. coli  /100ml, respectively, 
for sampling years 2003, 2004, and 2005.  
 

Table 2. Counts of individual samples in excess of EPA’s recommended single sample 
maximum criterion of 235 E. coli /100ml, and maximum recorded concentration. Peak 
values are shaded. 

2003 2004 2005 

Site Location SiteId Count 
Max. 
value Count 

Max. 
value Count 

Max. 
value 

7 Falls 1  79  155 1 1120 
Carse Bridge 2 1 345 1 261 3 >2420 

Sheldrake 3 1 345 1 261 4 980 
Brent Field 4  91 1 365 4 1200 

Shaker Mountain 5  98 1 517 4 1550 
Rec. Field 6  104 2 727 10 >2420 

Brace Bridge 7 1 435 3 727   
Spence Bridge 8  161 1 866 4 1990 

East Street 9 1 328 3 816 4 >2420 
Bridge Street 10 4 1553 2 579 4 980 

Cemetery 11 2 276 4 461 4 >2420 
Audubon Hemlock 12 2 326 2 649 3 1200 
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Audubon Horseshoe 13 1 411 3 816 3 1730 
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Figure 2 plots annual geometric mean concentrations, by station, for the core sites. This 
figure shows that from “East St.” downstream to the “Audubon Hemlock” location, 
geometric mean concentrations exceeded 77 E. coli/100ml for two seasons, at two of the 
stations, and was extremely close at the “Cemetery” site. 
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Figure 2.  Geometric mean E. coli concentrations, by core HCC monitoring location.  The red arrow 
shows a value of 77. 
 
Influence of Precipitation 
E. coli concentrations in many Vermont watersheds are commonly high during wet 
weather.  Typically, where E. coli concentrations are higher at low flows, septic inputs 
may be indicated.  By contrast, when E. coli concentrations increase in relation to 
rainfall, overland sources from multiple sources may predominate.  HCC has monitored 
rainfall in Huntington Village throughout the project period to date.  Figure 3 relates 
geometric mean E. coli concentrations across all core stations to rainfall for each 
sampling date.  Figure 4 shows a statistical regression relating these same geometric 
means to antecedent rainfall, for 2003, 2004, and 2005.  The 2005 season was 
considerably wetter than 2003 or 2004, due to the effects of two major hurricanes, the 
remnants of which passed through Vermont in August of that year. 
 
Figure 3 indicates that for 2003 and 2004, while the largest rainfall events influenced E. 
coli concentrations to a degree, concentrations nonetheless achieved levels in excess of 
400 E. coli /100ml, even when antecedent precipitation was as low as 0.4 inches.  By 
contrast, in 2005, elevated E. coli concentrations were evident throughout the river 
system, with values in excess of method reporting limits as far upstream as the “Carse 
Bridge” site (see Table 2).   
 
Figure 4 shows the influence that the abnormally large precipitation events had on  E. coli 
concentrations I 2005.  For 2003 and 2004, there was no statistically valid relationship 
between antecedent rainfall and E. coli concentration across the core sites, meaning that 
on average, rainfall did not influence the concentrations observed.  By contrast, for 2005, 



large rain events during late summer caused E. coli concentrations to increase 
dramatically throughout the system. Further, according to the Town Health Officer for 
Huntington (Dean Grover, licensed septic system design engineer), soils along the river 
corridor are quite coarse and freely drained in the vicinity of Huntington Village, 
allowing for free flow of groundwater during low or moderate rainfall events. This may 
explain the relatively high concentrations of E. coli observed in the river during small 
precipitation events, which do not appreciably increase river flow based on the HCC 
volunteer observations. 
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Figure 3. Relationship of rainfall to geometric mean E. coli concentrations for core monitoring sites, 
by sampling date, for 2003, 2004, and 2005. 



Figure 4. Regression lines (points omitted for clarity) relating antecedent precipitation to river-wide 
geometric mean E. coli concentrations. Blue line: 2003; pink line: 2004; yellow line: 2005.  
 
Synopsis 
E. coli concentrations in the Huntington River routinely exceed EPA’s recommended 
single sample criterion of 235 E. coli /100ml.  Throughout the project period, at least 
three sites exceeded a geometric mean E. coli concentration of 77, based on five or more 
measurements collected across two or more years of data. The “Bridge St.” and 
“Cemetery” sites exceeded EPA’s recommended criterion of 126 E. coli /100ml 
expressed as a geometric mean in 2005. 
 
Rainfall was significantly associated with elevated bacterial levels, but only during the 
wettest periods of the summer.  Sources of E. coli in the watershed may include 
agriculture (horses primarily, but one large dairy farm), septic losses, and/or natural or 
other sources.  The elevated concentrations during relatively dry periods observed 
through the Village sites in 2003 and 2004 implicate potential septic sources. Given the 
weight of evidence described above, the contamination in the river just meets the 
assessment threshold established by the Vermont Surface Water Assessment and Listing 
Methodology, for the lower reaches of the river.  
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