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 %2 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/

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%



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 (r? = 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 (r* = 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.



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 (r* = 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 (Eigure 5.3. Interestingly, the correlation between
24-hour change in level and 24-hr rain was weak (Eigure 5.4) though a single point (O
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 (Eigure 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” (Eigure 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



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



Huntington River Study — 2013

Tables and Figures
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Overall Results Compasite - 2005-2013 Table2
s

) TP ) BT I =Y B P RO ) BT ) T M) | I ) )
T C3 % G 3 0 ) = T3 T I
) £ “ 0 T 7 £ o
- Vo 3 32 ) Ve £) T
3 c3 113 (772 o0
™ o = a53
Tor 7 —on 0 573
v £ I = a53
T 3 FT) o7
v o (7 547
0 (2] 517
ot o gTiTy s ors
() Yoy (7] ) oy )
e ) 5 e o0
T £ Yo o £y
Yo ) o oy CTY
) 3 1) > Tao.
Tor () % ) 153
o (1) Tie = 05 XY
= [ o 7 ) () £
Ty | vy | TAuseT T N T 0 . 7 22T W 7 AT
FT R S T S N T Y F I - W7
s ) ™ o 2 ) ™ 2 T
) T3 o - o o 3
= -3 3 Tou e £ e
£ M 418 it XX
o T 773 a7 T2
£ £ s ) ) £ )
o1 w o ) o ot
a1 Y 3 ) 7 F £33 oy
o m e () 3 iz S Say
I I S 3 T M s va i
) ) g K73 B ) 3 £y vy
v 365 ) e o ™ 5 o s
6T e 7 3 £3 £ 3 £ g2 Yoo
ey ™ ) ) = m v o4
W ) 7 i) T (T3 s o7 T3
) 71 3 o ) o ) Fn vous
7 S BT} o fiz3 5 7 0 ) 0 s Y I ) 77
a 210 ) 0 23 5 ) £ ) ar s 6 )
N T S A N7} s F S S S VA T2 e o3 ETE T
S e | v ceue]
)
o
3
3
5n
T — 2
r v
o3 1o
3
Iy
3
=
ey
55
-
m
i ]

Tier
T m

3 Tom
207 L)

oG
w2
——
27 GEOMEAN
20982 131 72 | 1% | tezar 94 3093 | 2011 551 FTE] 2482 1529 202 a2
Shaker Min 1664 462 | 9375 1989 2655 4053 | 3546 s 2011 53 2431 a1
41058 259 584 | 1739 6631 1380 72699 | 4568 26 18501 €015 3931 18 7
51721 6314 736 | 15152 5039 an s1943 6053 1869 13958 969 3592 23 o
East street 5208 731 | 16071 6501 3592 57943 5539 1435 10188 4308 2820 ©
Street 43517 5204 985 | 16576 3451 7135 7% | se 16387 a7 €823 159 o
Cemetery 7541 ag2 | 12356 11 2084 | sz 1731 14387 3600 2062 fr)
86644 725 284 | soss 3013 sz | si; 30 12356 6015 0.4 1654 7]
808 5633 015 | 6766 3877 | sa39 3013 19.46 393 1677 «
3us 5201 086 | 16695 | 19349 3405 98039 | soa1 953 1865 3458 an 1449 7
Dugway West 26135 as 2361 33732 4529 241957 | 4354 4157 42383 6 aL3s 1223 3
[Yagey 22068 859 829 7804 20142 6127 701 | 6155 3405 2405 61 1250 75
140 )
ac0 o)
521 as
5362 13
7083 =
5573 a
0
1095,
19
aes
| GEOMEAN]
) T
Shaker Min s6111 16162 FoXT. 5461 FrovT) =X 2751 57 517 1672 3692 [
Brace Brids 41058 23553 75.89 1 17821 a 2685 reT) FEXTy 12335 10188 2
{ 81681 26025 3684 2686 15001 .07 1869 Q. 5833 36540 2 C
East street 81641 51721 3784 5291 15535 7328 3734 4758 26111 w0 | mss 4
Bridge Street 79153 21230 594 S208 | 1672 11619 2559 sin 5208 B1641 12963 103
Cemetery 15312 | 29093 6266 19038 11246 27.18 5200 11987 | sis2 7
129965 | esiu1 7541 5478 | ast11 959 3158 7227 2559 34430 2093 31
198529 | 365¢0 | eadr 127 1802 15152 3438 2m47 7 30759 10
155317 | 36450 7439 5461 1550, 189 B9 41058 559 157 1
Dugueay West 36540 60 198 6701 15525 122 17.49 34450 ms10 | 2107 2
gy 98079 awss | si31 | am 7215 154 an 3454 7185 a5y 21850 m 7]
Gorge. 38520 | 4808 2233 s
23973 48848 5653 1211 12279 1749 s
halet Tral 120033 5204 | szo1 4533 1528 35732 s
11361 | 37ae0 7439 | 4568 83 3558 4111 | seas 150
Wincoski Jonesvile 92039 2818 | Begas | 3267 7027 kil
fnc0skd Richmond 319 €823 60.86 =)
[GEOMEAN =3 w24 s 53 553 318 32428 78 =
|Watertema £}
[Wateriovel fectnewsn] 202 n 17 100 083 128 100 [ [




2013 Huntington River E. coli Field Duplicates Table 3
Results Relative Absolute
Date Location A B Percent | Difference
6/25/2013 Carse 770.10 | 387.32 49.7 382.8
6/25/2013 Moultrop 1413.61 | 1553.12 9.9 139.5
7/2/2013 Shaker 161.62 | 214.16 32.5 52.5
71212013 Dugway West 365.40 | 579.43 58.6 214.0
7/9/2013 Brace 75.89 51.22 32.5 247
7/9/2013 Gorge 48.08 83.92 74.5 35.8
7/16/2013 Spence 2686 | 24.62 8.34 2.24
7/23/2013 East Street - 155.25 | 102.21 34.16 53.04
7/30/2013 Bridge Street 116.19 | 144.97 24.77 28.78
8/6/2013 Cemetery 27.18 31.70 16.63 4.52
8/6/2013 Cochran Bridge 34.51 28.20 18.28 6.31
8/20/2013 Audubon Hemlock 17.31 16.94 2.14 0.37
8/27/2013 Carse 186.00 | 193.49 4.03 7.49
9/3/2013 Shaker 146.72 | 172.33 17.46 25.61
9/10/2013 Gorge 24.33 18.29 24.83 6.04
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Huntington River Study 2013: Site Map Figure 1
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Huntington River Study - 2013 Figure-3.1
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Huntington River Study - 2013 Figure-3.2
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Huntington River Study - 2013 Figure-4.1
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Huntington River Study - 2013 FIGURE 5.3

12 Hour Change
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Huntington River Study - 2013 -- Water Level vs Geomean
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Huntington River Study - 2013 -- Water Level vs Geomean FIGURE 5.5.2
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Huntington River Study - 2013 Figure 6
Overall Geomean by Site
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Huntington River Study

Figure 7.1
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Huntington River Study Figure 7.2
Cemetery - 2013 Audubon Horseshoe - 2013
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