


)

)
v v

v b4 -
Ressch or ubrtce Tsprt and i Laura Vogel?, Denis O’Carroll®, Tom Edge¢, Helena Solo-Gabriele?, and Clare Robinson?
a Dept. of Civil and Environmental Engineering, The University of Western Ontario, London, ON N6A 5B9 Canada; Email: Ivogel@uwo.ca EnVironment
b School of Civil and Environmental Engineering, Connected Water Initiative, University of New South Wales, Manly Vale NSW 2093 Australia
¢ National Water Research Institute, Environment Canada, Burlington, ON L7S 1A1 Canada Ca nada
dDept. of Civil, Arch., and Environmental Engineering, University of Miami, Coral Gables, FL 33146 USA

A5 1S B S Bl Methods to sample E. coli in foreshore sand and pore water I*I

Introduction Results Results continued

E. coliis often orders of magnitude higher in sand/pore water near Comparing methods for pore water Comparing the different components of the reservoir
the shoreline than shallow lake waters [1]. ¢ PW-Shovel method resulted in statistically higher concentrations in
This bacteria reservoir can act as a non-point _— the pore water than the PW-Drivepoint method (p=0.025). PW- 5 lati b d
source for contaminating lake waters [2]. Qrowesms Careful resulted in concentrations in between the two (Table 1). Pore Water  Saturated sang  U1*aiurated - Ankle Depth (l:’orre a |or;]was ° ser;e
Health units do not sample this reservoir [3]. |¥ , Al 4 Although the methods did not result in statistically different variances Pore Water 1 0,953 (<0.001) 0682 (<0.001) 0262 (0.027) etween the saturate
Study objectives were to (i) compare different | s (p = 0.354), the PW-Shovel method had a lower variance than the PW- Saturated Sand 1 1 0.695(<0.001)  0.300 (0.011) ??:lj:;;j the pore water

methods used to quantify E. coliin the Careful and the PW-Drivepoint method. Unsaturated
The component that was
most representative of the

Table 2: Correlations between reservoir components * A very strong significant

1 1 1 0.579 (<0.001)
. " . . Sand M
reservoir and (||) compare the abundance of Figure 1: Reservoir Components Table 1: Summary of results for different sampling methods an

(A E. coliin different components of the reservoir. Pore Water
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i N Mean Standard Deviation Grouping ater ankle-depth water was the
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‘ ””'IIIN ﬁ" e W i (log CFU/L00mL) - (log CFU/100mL) or Results are shown as r (p) where: - unsaturated sand (Table 2).
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:I:ullu:" ! anmi Samples were collected at 6 beaches in Southern Ontario (Figure 2). Ex;zﬁ, i:; 1;; ) After an ANOVA was shown to be significant (p<0.001), Tukey’s post-hoc test showed
|||iiiiiiiiii a 4-5 transects were sampled on 3-4 occasions at each beach using PW-Drive Point 2.95 1.27 that when converted into volumetric units, the unsaturated sand statistically had the
i
L

! | i methods shown in Figure 3. e ISB’“’ o oo highest E. coli concentrations, followed by the saturated sand, which was followed
| "||"""' '"l""" i i Data was log transformed and analyzed using ANOVA, and if S:t:c;::ﬂ 1:40 1jse by the pore water.
significant, further analyzed using Tukey’s pot hoc test. sat-Core 1.70 135 Pore water was statistically less variable than unsaturated and saturated sand

Unsaturated Sand Methods: L Sand (p<0.001).
o Unsat-1cm 223 130

Unsat-5cm 1.63 0.84

Comparing methods for unsaturated sand Conclusions and Future Work
¢ Unsat-1cm had statistically higher and statistically more variable .
concentrations than Unsat-5cm (Table 1).

MICHIGAN

Sampling pore water using a shovel results in the highest observed E. coli
concentrations and lowest observed variability.
% ~ g Comparing methods for saturated sand Sampling the top 1 cm of unsaturated sand results in higher and more variable
o AR - Sen + There was no statistical difference between the saturated sand concentrations than sampling the top 5 cm of sand.
8 O ; collection methods (Table 1). This may be due to the large variations There was no observed difference in E. coli concentrations when using different
in each sampling method. methods to sample saturated sand.
Careful Excavation Method: Saturated sand collected using the Sat-Shovel method resulted in The sampling method used affects the distribution of E. coli between the pore water
= : ; significantly lower variability in E. coli concentrations than collecting and saturated sand.
sand using the other methods (p=0.047). The unsaturated sand has the highest amount of E. coliin the foreshore reservoir,
while the pore water has the lowest amount of E. coli and is the least variable.
Future work is required to determine if these results apply for other types of beaches.
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Comparing methods for all components

100% * Statistically (p<0.001), the shovel
method had the highest percentage of References
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b ? Figure 4: E. coli distribution on volumetric basis
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