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Huntington River Study – 2013 
 

Summary of Findings 

 

The Huntington River Conservation Partnership (HRCP) now in its ninth year continued 
water quality monitoring on the Huntington River in 2013. With laboratory support from a 
Vermont Dept. of Environmental Conservation Larosa Grant, a large number of 
volunteers from Huntington and Richmond sampled numerous locations along the 
length of the Huntington River on a weekly basis for bacterial contamination with E. coli.   
 
Results from last summer reminded once again of the strong dependence of results on 
the pattern and timing of precipitation. Though analyses continue, the general pattern of 
spikes in E. coli contamination at multiple sites along the river is consistent with past 
results. The finding of high levels of contamination with substantial rain in the period 
continues to suggest general runoff as an important source. The association between 
heavy rainfall and contamination is not perfect, however, pointing to additional causes of 
contamination from sub-surface “point source” waters. This also is supported by finding 
single-site spikes on a given sample day. 
 
Half hourly measurement of river depth became available for the first time, made 
possible by a donation of continuous data-logging equipment by the US EPA in late 
2012. Taken at the popular Horseshoe Bend swimming hole just below Huntington 
Lower Village, these measurements permitted a closer look at the relationship between 
river water level in the days before sampling and the levels of contamination. These 
measurements permitted examination of the relationship between river depth and 
change in rive depth in the days before sampling and the levels of contamination. A 
finding of interest was the greater than 7 foot rise in river depth in the 3 ½ hours 
following the heavy afternoon rains of July 3. There was a strong correlation between 
rate of change in river level over the 12 hours prior to sampling, a correlation that 
became progressively weaker when change was measured over 24 or 48 hours. 
Interestingly, the correlation between the 12 hr change in depth and contamination was 
observed whether the river level was rising or falling. One possible interpretation is that 
significant changes in depth in either direction indicate a recent rainfall causing runoff 
which in turn leads to contamination. Clearly more work remains to be done on these 
points. 
 
The HRCP plans to continue monitoring in 2014 and new volunteers are encouraged to 
participate.  Much more information is available at www.huntingtonriver.org, and 
periodic updates, especially during the sampling season, are tweeted at @huntriver.  As 
the sampling season draws closer, stay tuned for announcements of volunteer sign-ups 
through Front Porch Forum and other postings.   
 

Those interested in learning more about the Huntington River project should go 

to: http://www.huntingtonriver.org 

 

  

http://www.huntingtonriver.org/
http://www.huntingtonriver.org/
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Overall Results 

 

What follows is a summary of the results from the 2013 Huntington River E. coli study. 
The reader is encouraged to review the 2006 and 2007 Reports for discussion of 
definitions, methods, Federal and State Standards and other background material. 
 
E. coli is considered a sentinel for fecal contamination, indicating the possible presence 
of human pathogens. The presence of pathogenic E. coli itself has not been observed. 
 

Figure-1 shows the sampling locations for the main study sites and Table 1 presents 
the complete 2013 data set for those sites. Data boxes are color coded indicating 
values exceeding the Federal standard (pink: 235, measured as E. coli / 100 ml). 
Beginning in 2012, the State standard was adjusted upwards from 77, to the Federal 
standard of 235. However, values above that level nonetheless were are colored in 
yellow to allow comparisons with years past when the State Standard was 77. 
 

Table 1 also presents the data from additional sites sampled on a rotating basis. This 
year, six samples were above State / Federal standard, up from last year. Note that four 
of these values occurred on 6/25 when values were high uniformly. 
 

As shown in Table 1, a wide spectrum of contamination was measured, values for E. 
coli / 100 ml ranging from just short of 2000 (Audubon Hemlock, 6/25) to numbers in the 
middle teens. There were three days (6/25, 7/2, 8/27) when the majority of samples 
exceeded Federal Standard (pink). Similarly, abnormal values were clustered on certain 
days when the cutoff was above the old State Standard (Yellow). Such clustering 
suggests a principal cause of contamination is runoff, more isolated high values pointing 
to additional causes of contamination from sub-surface “point sources” waters. 
 

Table 2 shows an annual summary of data gathered since 2004. The number of 
elevated values for 2013 was higher than in recent years, yielding the highest overall 
Geomean values since 2005, second highest overall. This was due to some very high 
values (e.g. 6/25) together with the large number of individual samples over standard. It 
also should be noted, however, that there were several days characterized by very low 
values (Tables 1 and 2). One possible explanation for the high values may be the 
pattern of rainfall over the day leading up to sampling, as has been found in the past 
and will be discussed more fully below.  
 
These comparative findings indicate how variable results can be from season to season 
even when there has been no widely applied intervention attempted to reduce 
contamination. 
 

Quality Assurance 

 

During the 2013 sampling season, 215 regular E.coli samples were submitted.  9.3 
Percent (20 samples) of these were submitted as quality assurance field duplicates.  
The VTDEC Laboratory quality assurance objectives for E. coli on Quanti-tray are the 
following:  <25 colonies, 125% relative percent difference (%RPD); >25 colonies, 50% 
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RPD.  Table 3 presents all duplicate samples for 2013 with the RPD and absolute 
difference between duplicates. Overall, the mean %RPD was 27.2% for all samples.  
This is well within VTDEC objectives for QA duplicates. At the same time, of the 20 
duplicate samples submitted, two sets (10%) exceeded the VTDEC QA objectives on 
7/2 at Dugway West (58.6% RPD) and on 7/9 at Gorge (83.9% RPD) (in Bold). Those 
duplicate samples were collected under normal flow conditions, with no abnormal 
comments recorded. There is no clear explanation why the duplicates exceeded quality 
assurance limits, though on one of the days (7/2) excessive rain and associated runoff  
with its associated turbidity may have led to the discrepant result.   
 

Date and Site Comparisons 

 

Figures 2-3 look at sample location by date. Perhaps best illustrated by Figure 3, a 
wide variety of patterns was found when different dates are compared. Values for a 
given date were quite flat in some cases (e.g. 8/6, 8/20, 9/10). In others there were 
spikes, perhaps indicating a point source of contamination (e.g. 7/9. 8/6, 7/30, 9/10). 
Other curves were jagged. Missing data, especially downstream, leave open the 
possibility that other spikes would have been observed.  
 
As observed in past years, spikes on a given date often were followed abruptly by much 
lower values immediately downstream. This is a pattern seen in previous years and may 
reflect the known short life-span of viable E. coli once it leaves the animal digestive tract 
(also see 2006 and 2007 Reports). Other factors, such as the sources of the E. coli (e.g. 
wildlife, domestic animals, humans) also could be important (See 2012 Report). 
 
Figure_4 provides a graphic analysis of the data in Table 1. When not compromised by 
missing data, the pattern of peaks and valleys was similar in between site comparisons. 
This indicates that, generally speaking, some general contributor such as runoff was 
affecting each site with a similar pattern. 
 

Rainfall, River Depth and Contamination 

 

It has been hypothesized from past studies that high levels of contamination follow 
heavy rains and represent contamination from land runoff. This was based on significant 
rain in the 24 hour period before sampling and the co-occurrence of high levels of 
contamination at multiple sites along the river as was found this year on 6/25, 7/2 and 
8/27. As shown in Figure 5.1, results for 2013 continue support this hypothesis. The 
correlation between 24 hour rainfall and overall Geomean for the day was extremely 
strong (r2 = 0.8979, indicating 89% of the variability in the Geomean values can be 
attributed to rainfall occurring the 24 hour before sampling). At the same time, pooled 
data across all years point to a weaker correlation (r2 = 0.2322). 
 
The relationship between river depth and Geomean also has been studied in the past 
and again this year. Figure 5.2 shows that the correlation between river depth and 
contamination both measured at the popular Horseshoe Bend swimming hole just below 
Huntington Lower Village again was not strong.  
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A new look at this issue was made this past summer. Half hourly measurement of river 
depth became available for the first time, made possible by a donation of continuous 
data-logging equipment by the US EPA in late 2012. These measurements permitted 
examination of the relationship between river depth in the days before sampling and the 
levels of contamination. As shown in Figure 5.3, there was a strong correlation between 
rate of change in river level over the 12 hours prior to sampling (r2 = 0.8379). (Red 
symbols indicate the 12-hour start point; red symbols indicate when water level was 
rising – see Figure 5.4.) That correlation became progressively weaker when change 
was measured over 24 or 48 hours (Figure 5.3. Interestingly, the correlation between 
24-hour change in level and 24-hr rain was weak (Figure 5.4) though a single point (0 
rainfall - 2.15 foot depth change) may be masking a significant relationship. Also 
interesting was that the correlation between the 12 hr change in depth and 
contamination was observed whether the river level was rising or falling (Figure 5.5). It 
may be that significant changes in depth in either direction indicate a recent rainfall 
causing runoff which in turn leads to contamination. Clearly more work remains to be 
done on these points. 
 
Overall Geomean by Site 
 
Two spikes in overall Geomean were observed (Figure 6): Cemetery and Cochran 
Bridge. A spike at Cochran Bridge was noted last year but has not always been 
observed (see past Reports). Such spikes more likely would be associated, with a point 
source(s) of contamination rather than runoff. 
 
Box Plots - variability 
 
Geomeans again were computed for data analysis, because of the wide range of values 
and the fact the data are not normally distributed (see 2006 Report for further 
explanation). The spread of values is illustrated by the use of “box plots” (Figure 7). Box 
plots are often used to assess the variability in the data (see 2007 Report for details). 
The intent is to compare values for a specific site and not to make comparisons 
between sites. Hence the vertical axis scale is not the same for each site: using the 
same scale makes it difficult to see the data distribution in certain cases.  
 
Noteworthy are the many cases of outliers from a statistical perspective (asterisks). 
Unusually in terms of past results, there were several sites for which there were no 
outliers as usually are found Yaggy, Gorge, Chalet). 
 
Winooski River 
 
Samples taken from the Winooski River, though with gaps showed a pattern similar to 
that found in the past (Table 1; Figure 8). Again, there were no outliers as usually are 
found. Same date values for Jonesville and Richmond corresponded well as has been 
found in past years. 
 
Thanks to all the volunteers 
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Many thanks to all the volunteers whose efforts made the study possible. It was their 

effort over the years that caused the Huntington River to be chosen as one of only two 

study sites in the State to be supported through State and Federal funding. All should 

be proud of the effort and result. 

 
Those interested in learning more about the Huntington River project should go 
to: http://www.huntingtonriver.org 
 
 
 














































