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Figure 3.1 Schematic representation of the first drinking water treatment plant. Sampling was conducted over four
months on a monthly basis at designated rapid sand filters harbored within the filter galleries of purification station 1, 3
and 4.
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Figure 3.2 Schematic representation and specifications of the surface area of (a) RS filter 46 of PS1, (b) RS filter 93 of
PS3, and (c) RS filter 66 of PS4; that were sampled monthly over 4 months along the surface and depth of the RS filter
bed. The nine surface locations, designated S1 to S9 are indicated with red squares; and (d) the five core locations,
designated C1 to C5 with associated depths are indicated with broad black lines.



Figure 3.3 Alpha diversity indexes (a) observed species (Sobs), (b) Shannon index (H’) and (c) Pielou’s evenness
index (J) for samples affiliated to spatial groupings: core location 1 (C1, red, nsampies = 11), core location 2 (C2, green,
Nsamples = 12), core location 3 (C3, orange, Nsamples = 11), core location 4 (C4, brown, nsampies = 12) and core location 5
(C5, blue, nsampies = 12). See Table A5 for means, standard deviations and ANOVA tables.
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Figure 3.4 Alpha diversity indexes (a) observed species (Sas), (b) Shannon index (H’) and (c) Pielou’s evenness
index (J) for samples affiliated to spatial groupings: purification station 1 (PS1, red, nsamples = 60), purification station 3
(C2, green, nsamples = 64) and purification station 4 (C3, blue, nsampies = 64). All significant values are indicated with
bars at the top of the figures (p values: * = 0.01 < p< 0.05, ** = 0.001 < p<0.01, ™ = 0.0001 < p=<0.001, ™™ =p<
0.001). See Table A7 for means, standard deviations, ANOVA tables and post-hoc Tukey HSD tests.
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Figure 3.5 (a) Stacked bar charts displaying the mean relative abundance of the (a) three dominant microbial phyla
recovered from the rapid sand filters. (b) Stacked bar charts displaying the mean relative abundance of the
Proteobacteria subphyla recovered from the study sites.
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Figure 3.6 Principal coordinate ordination of the RS filter data showing the distribution of purification station 1 (red),
purification station 3 (green) and purification station 4 (blue) samples in the first two axis of a multidimensional space
using (a) Bray-Curtis, (b) weighted UniFrac, (c) Jaccard and (d) unweighted UniFrac distances. The percentages on the
axis represents the variance explained by each of the coordinates.
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Figure 3.7 Pairwise (a) Bray-Curtis, (b) weighted UniFrac, (c) Jaccard and (d) unweighted UniFrac distances
between samples of spatial groupings: (i) PS1 vs. PS3 (Nsamples = 120), (ii) PS1 vs. PS4 (Nsamples = 120) and (iii) PS3
vs. PS4 (nsamples = 144). All significant values are indicated with bars at the top of the figures (p values: * =0.01 < p <
0.05, ** = 0.001 < p=<0.01, *** =0.0001 < p<0.001, **** = p< 0.001). See Table B3.15 for means, standard
deviations, ANOVA tables and post hoc Tukey HSD tests.
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Figure 3.8 Venn diagrams displaying the shared and unshared OTUs in terms of counts and sequence abundances
detected amongst purification station 1 (red), purification station 3 (green) and purification station 4 (blue).
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Figure 3.9 Heatmap constructed using the absolute sequence abundances (log transformed) of 55 OTUs that were
selected based on their relative abundance within a sample (i.e. relative abundance threshold = 1%) and by the
percentage of samples in which they were detected (i.e. detection frequency threshold = 75%). The heatmap boxes
were colored from red-to-blue to represent higher-to-lower abundances, and OTUs not represented by a sequence were

assigned 10-6 (displayed as dark blue).
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Figure 3.10 Neighbour joining phylogenetic tree showing the relationship between OTU1 and Aeromonas type

sequences obtained from the NCBI GenBank® sequence database. The tree was rooted with Vivrio communis as the

outgroup and bootstrap analysis of 1 000 replicates. Bootstrap values are indicated as percentages and values below

50 were excluded.
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IX81665| Acinetobacter lowffii
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Figure 3.11 Neighbour joining phylogenetic tree showing the relationship between OTU2 and OTUS3, and
Acinetobacter type sequences obtained from the NCBI GenBank® sequence database. The tree was rooted with
Nevskia ramosa as the outgroup and bootstrap analysis of 1 000 replicates. Bootstrap values are indicated as
percentages and values below 50 were excluded.
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Figure 3.12 Neighbour joining phylogenetic tree showing the relationship between OTU4 and Flavobacterium type
sequences obtained from the NCBI GenBank® sequence database. The tree was rooted with Chryseobacterium
daeguense as the outgroup and bootstrap analysis of 1 000 replicates. Bootstrap values are indicated as percentages
and values below 50 were excluded.
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Figure 3.13 Neighbor joining phylogenetic tree showing the relationship between OTU12 and Rheinheimera type
sequences obtained from the NCBI GenBank® sequence database. The tree was rooted with Alteromonas australica
as the outgroup and bootstrap analysis of 1 000 replicates. Bootstrap values are indicated as percentages and values
below 50 were excluded.
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Figure 3.14 Correlations between (a) Bray-Curtis, (b) weighted UniFrac, (c) Jaccard and (d) unweighted UniFrac
distances of microbial communities sampled at any two surface locations situated across the surface of the rapid
sand filter bed. See Table 3.3 for means and standard deviations.
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Figure 3.15 Correlations between (a) Bray-Curtis, (b) weighted UniFrac, (c) Jaccard and (d) unweighted UniFrac
distances of microbial communities sampled at any two core locations situated along the depth of the rapid sand filter
bed. See Table 3.4 for means and standard deviations.
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Figure 3.16 Temporal decay relationship illustrating how temporal trends can influence the RS filter community structure
(A) Bray-Curtis dissimilarity and (B)Weighted UniFrac and community membership (C) Jaccard dissimilarity and (D)
Unweighted UniFrac as a based on month difference.
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Figure 3.17 Heatmap constructed using the absolute sequence abundances (log transformed) of 251 OTUs that were
selected based on their relative abundance within a sample (i.e. relative abundance threshold = 1%) and by the
percentage of samples in which they were detected (i.e. detection frequency threshold = 75%). The heatmap boxes
were colored from red-to-blue to represent higher-to-lower abundances, and OTUs not represented by a sequence

were assigned 10 (displayed as dark blue).
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Figure 3.18 Stacked bar charts presenting the mean relative abundance of the bacterial phyla identified and classified

in RS filter sand samples.
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Figure 3.19 Stacked bar charts presenting the mean relative abundance of the bacterial classes identified and
classified in RS filter samples, which are associated with the three most dominant phyla.
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Figure 3.17 Distance-decay relationship along the depth of the filter bed based on microbial community structure, (A)
Bray-Curtis pairwise distance metric and (B) Weighted UniFrac metrics, and the microbial community membership (C)
Jaccard pairwise distance metric and (D) Unweighted UniFrac.
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Figure 4.1. A schematic layout of the treatment works and DWDS points sampled during this study.
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Weighted UniFrac metrics, and the microbial community membership (C) Jaccard pairwise distance metric and (D)
Unweighted UniFrac.
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Figure 4.3 Heatmap constructed using the absolute sequence abundances (log transformed) of 75 OTUs that were
selected based on their relative abundance within a sample (i.e. relative abundance threshold = 1%) and by the
percentage of samples in which they were detected (i.e. detection frequency threshold = 75%). The heatmap boxes
were colored from red-to-blue to represent higher-to-lower abundances, and OTUs not represented by a sequence were

assigned 10-6 (displayed as dark blue).
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Figure 4.4 Mean relative abundance of the seven most abundant bacterial classes present at all sampling sites within
the treatment plant (Source water (RW), filter influent (FI), Rapid Sand Filter media (Sand) and filter effluent (FE)) as
well as the distribution system ((Chlorination (Cl), before chloramination (BfAm), chloramination (CIAm), distribution
system points (DSP)) over a 12 month period.
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Figure 4.5 Mean relative abundance of the five most abundant bacterial classes in the different stages of treatment
(Treatment plant (TP), Disinfection stage, Distribution system (DWDS) over a 12-month period.
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Figure 4.6 Mean relative abundance of the five dominant bacterial classes in DWDS samples showing slight changes
due to the temporal groupings.
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Figure 4.7 The average number of total microbial cell count and intact microbial cell count across all DWDS sampling
points.
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Figure 5.4 Mean relative abundances of the dominant phyla across all five sampling points over a period of 12
months.
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Figure 5.6 Heatmap showing the distribution of the most dgminant OTUs in the system using an alternative



treatment approach.

5
200 1 'S o
44 .o. P >
S 5 :o ®e -
150 1 . Py s )y L 2
e c 34 o oo P
2 ° g s -
k=3 ° ° b = F3  J °
@D > Ad < °
100 ° b 4 L ° ° ® °®
:f °, ® o 90 @ 21 *
< b 04 ° ' g s
=Xy L J
© P P'S * °
50 = o o 14
® ‘= : :
ke
L 4
0 oA
a z 2 2 3 2 b = 2 2 3 2
Sampling.Points Sampling.Points
L J
4 S
b o, . ® Lol
0.8+ £ % Py %
L J
@ P £ °
L J ® L J
2 L .
2 0.6 . S
°
L 4
0.4 ~
o
o
=z 2 2 >3 2
C

Sampling.Points

Figure 5.7 Observed species (Sobs), Shannon diversity (H’) and Pielou’s evenness (J) values as determined for
samples collected at all five sampling points over a 12-month period.
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Figure 5.8 PCoA plot showing the community relation of all five sampling points

corresponding seasonal changes.

37

Seasons

Autumn
Spring
Summer

Winter

Sampling.points
* A1
A a2
W a3
-+ A4
E as

over 12 months with



10000

1000 -

E

-l

13

2 100 - Total

[%]

3 ® Damaged
10 @ Intact

Al A2 A3 A4 A5
Sampling points

Figure 5.9 Flow cytometry results averaged over a five-month period for all five sampling points, representing total
cell count, dead cell count and alive cell count in 1 ml of water.
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Figure 5.10 Mean relative abundances of the dominant phyla across all four sampling points over a period of 11
months
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Figure 5.11 Mean relative abundances of the proteobacterial classes across all four sampling points over a period
of 11 months
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PREVIOU PAGE: Figure 5.12 Heatmap showing the distribution of the most dominant OTUs in a groundwater
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Figure 5.13 Observed species (Sobs), Shannon diversity index (H’) and Pielou’s evenness (J) values for all
communities sampled across all four sampling points over a11 month period.
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43



1000

= 100
£
La |
4 m Total cells
L]
T B Damaged cells
|9 10 -
M Intact cells
1 —
F1 F2 F3 F4
Sampling points

Figure 5.15 Flow cytometry results averaged over a five-month period for all four sampling points, representing
total cell count, dead cell count and alive cell count in 1 ml of water.
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Figure 5.16 Mean relative abundances of the dominant phyla across all sampling points over a period 6 of months.
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Figure 5.17 Mean relative abundances of the proteobacterial classes across all sampling points over a period of 6
months.

46



- N
i 8
™ < u ~ o O
T 9% %2252 glyy
S 33383 006 0 I ¢
— -
.
f— — —

:

il r r'rﬂg

.

mnl

_

ITﬂ_ﬁl‘“ T T AT e l_rin:-_ 7 [T} |TI_TI_TI

el [ A T o

3111 57 AT

R_2.4

R_2.3
R_2.5
LR2_1

LR2_3
LR2_4
LR2_5

LR2_2

10

1

C C:

hingobium.
Bagemidelgs Saprospirae. Sapmsstm’las Chitinoj agacela Sedlmlmbsmenum unds;ssl ed
B41.Ellin607! unclass\ﬁed unclassified 4

Rh zohnales B(adyrhnmb»aoeae unclassifi ed unclassifi e\i

unclassified.unclassified unclassified

la1
(‘ Iwnellales Gallio

=
al
el aﬂ'ﬂ Rhodocyclales Rhodocyclaceae. ungjassmed unclassmeﬁ
ira. Ni

splrales Nnrusplra::eaa Nitrospira. unclassifi

phammbaclen&

B()bilrlprm

ha
4C0d.2 MLE1
lanctomyces.

nena Gemmata‘les Gemma:aoeae um\assmed undassnfed

4
Sphi 2
..nm;'f%sa 3
pirochaetaceae.
] Cl Chthoniob: Cal ndnalus
Prot Gam Xanth S\Iammﬁnas.lenoa
adale ‘:nhlrgchmm ified 2
Protegbacieria. i i ified unclassified
b ion Ilnmt bacts ‘Sh dal Spﬁ
aproteobacteria. Sphingemonadales.
.Dgllapmleuba/;iar prul:%v.:llla}as unclassified.unclassified. um:lasslﬁed

.
a,A_phaprotmhacle ia. Rhizobiales unclassified unclassified unclassified.1
unclassified.unclassified. 1

u
eae. unclassified unclassified
s Ps Ps

2

Ptryusphaerales undasslﬁed unclasslfled unclasslhed

undla: clﬁn'l 1
Rh if ified. 1
oria R i Acel nas.stagni
Betapr i Nitr unclassified s
Gamm

Iphaprotcobacieria unclassified unclassified unclassified undlassifed. 2

ytophagales Cytophagaceae.unclassified unclassi
Fiihobciarh Azt num!gelsles Microbacteriaceae unclassified unciassified

erales. und assifi ed unclassified. uncla

Plan
Proteobacteri

phat
3. N;E‘l!aproteobaclena Rnodosmmlales unclassmed unclassified unclass
Ca cleraceae. Asnacaoaul &h-prostheaum

ulol
Hnﬂﬂsﬂﬁed undassmed unclassified.unclas:

KD8. 87 unclassified unclassified undassmed

ta. Tl

phsmmbaclena Rhi zoblslesJ(arrl 10 bacwrasea e.un ulasslﬁed ul nclass‘ﬁed

Proteo adeﬂa Betaproteobact
eobacteria. ammaprmanhadnna unclassified. unﬂassmaﬂ unclassified unclassified.3

enia.unclassified.unclassified.unclassified unclassified. 1

Fimmicutes. C|

oD otas F IO A iAo DaCIEr s FIIVODA anacha FIvabatiasbm.uncassifed.1
Proteobacteria Alpha
inclassified.unclas:

eobacteria.unclassified undassified unclassified unclassified. 3
ed unclassified. unclassified. undasﬂﬁed'ﬁ.lgdd lassified.3

osiridia. OPBS4.unclassified unclassified.uncl

hod'nsglmlalss Ff

hodosplmlales Rhodospmuaoeaa anella rnassnllens»s

ified.unclassified. unclassifie uncla

s

i i ofoﬁh \agae.Holophagales. Holof ha aceae. Geolhnxuncla ified
Proleobacteria.Alphaproteobacteria. Cauloba . Caulobacteraceae.unclassified.unclassified
Proteot admaAI Il aproteobacteria. Rhizobiale: s nd ssmed nclassified unclassified 4

n trophobacteraceae. unclassified.unclassified

Hn assified . undassu ied unclassified unclassif

s{mngcmnnadal ingomonadaceae. Sphlg%ﬂ:lum .unclassified

3
a

L

Firmi ; Clostridia

unclassified.6
Proteobacteria. apmieohadena Pmcabmenal:s X a unclassified.
’l ba eria. 1

i.meroldmes Saprospirae. Sapmsplralas chmnophapaceaa unclassified.unclassified. 1

is.1

1

ureae

Proteoba olena Eeia:mieoha e\hylnnh-labﬂ mobilis
Cyanobadena 4C0d.2.MLE1 lassi assified un:
eroidetes Flavobactenia. Flavwbaclenala Flawbauenaoeae Flavebaoten um.unclassified
Pmeubadena Gammaproteobactena. Alteromonadales.Alteromonadaceae. Cel lvibrio.unclassified

ena.
enia Actinoba

Cyanobacteria. %CD! 2. MLET.12. undasslﬁed unclassified unclassified. 7
nndasslﬁed um:las ified. unclassi d d 2
4C0d.2 MLE1 1. I 5 -
i ramosum
Firmi Bacili Lacls infantis
i acteria. Rhodospirillales. ified.1
tia. Planclomycetales Plandi; Planctomyce: 1
hodgbacterales. Rh ceae Rhodok ified.2
Bndemlde'les Sa msg\rae‘ Elfmsplmks_‘Chmnafhanacaae.unch_sslﬁedundnsslﬁed
MLE1.12. unclass 4 = o
_Rhizobiales Hyp i 1.2
Mmhvln ralas A b
i 3
i ified. 1
Q Massilia.L
o
i emonadales Pseudomonadaceae. Pseudumonas alcaiigenes
ammapmeuhaclena Enterobacteriales. Enlemblderlaoeae Escheri wll

Cteria. A namgcet ales. Myocobacteri
&hag‘mmhsclem Rhizobiales | hommronaceaeH
Cleria. Admum etales. ACH M‘\ -unclassified.ur H
yphol

Acteriom unciass
humﬁlgénhwm unclxss\ﬁed 1

Rhizobiales. Y
odnbaﬂ erales. Rh nhaﬂeraceae Rhnﬂobﬂdsr undassrﬁed 1

Nphan‘mmbaclena Rh

ﬁ olopl a% olop agaceaeunc ed
agmteobacler hodosy wlalesAcelobacletaoeae undassﬁed undlassified
M .unclassified unclassified. 3

LE1.12.unclassifi

starrii

r‘rﬂmhbaﬂﬂump

_uncla:
hodocyclales. Rhud ydsoeae Suhunlsles unclassified. 1

ia.Planctomycetales. Plandamym(aceae Planctomyces.unclassified.3
\Iphaproteobacteria.Rhodobacterales. H mon ad aceae.Woods! n lea.maritima

Alphaj baclena unclassified.unclassii sﬂ issified.unclas:

unca:
Ggﬂ’\ maproteobacteria.Pseudomonadales, Moranllacea ACMG‘Ob@C‘Bf]ON\SDnu

Acidobacteria Acidobacieria 8.iii1.15. mb2424 unclassified unclassi
Proteobatien Gammaproteobacieria_unclassified.unclassified unclassnfed unclassmed 6
halgna“ eobacteria. Sph " S f‘nndwisnu 1. ied_1
ia. Bel fales.C 5
ia,4C .z.MLm ,17 3 i Jassified.5
Chlorobi. nay
i lCDd,Z,iE‘\ X if
Bay il i i 1
Pri unclassified
dale: nhlmnmunasvamcnll
Rhe Unciassified
0

Figure 5.18 Heatmap showing the distribution of the most dominant OTUs in the system.
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Figure 5.19 PCoA plot showing the community relation of all five sampling points over 6 months with
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Figure 6.1 A schematic layout of the treatment works and DWDS points sampled during this study.

49




Novosphingobium aromaticivorans_Sphingomonadaceae CP000248
0Otu00039
: Ol14038
Otu01771
0tu00255
Sphingomonas ursincofa_Sphingomonadaceae AB024289
Otu01823
Otu00124
2710tu00273
— 0tu02300
Otu07333
Otu13996
83 Otu14114
—— Otu04641
Otu00401
Otu14119
Otu00119
Otu01484
Otu00583
0Otu00129
Otu01426

25

— Otu07443
— Otu07473
Otu13979

Otu00948
Otu02192
0Otu00602
Otu13985

=

Otu00081

Otu13983
Otu00239
Otu03135
0Otu00978
Otu03311

Otu13989
4E7 Otu13986
27 Otu14047

Otu01549
0Otu03834

0Otu00251
0Otu02466

—E 0Otu04643
2 Otu07456

Otu01116

Otu01253
Otu13991
0tu02520
0tu00708
0Otu02917
0Otu04327

=

Otu02470
0Otu02632

6| Otu03836
\— Otu14009

—— Otu07345
Otu01301
Otu13980
1 0Otu03839

=47

~

Sphingomonas paucimobitis_Sphingomonadaceae U37337
5 0Otu04658
Otu07347
Otu13973

1~

b2

0Otu00012
49| 57, 0tu04652
Otu07517
Otu13995
Otu04317
Otu13993

L— otwo1115

(- Otu00811

L— otuo7361
Otu01763

L 0Otu03853

L otu00794

Otu07339

Otu00660

Otu07460

Otu13977

ia pl ii_Rickettsi M21789

—
0.10

Figure 6.2 (A) Maximum likelihood tree representing potentially pathogenic OTUs within the family Sphingomonadaceae.
Values indicated are representative of 100 bootstrap replicates. The pathogenic bacterial strains are shown in red, OTUs
classified up to the genus level (within the family) are shown in green and the outgroup is shown in blue.
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Figure 6.2 (B) Maximum likelihood tree representing the potentially pathogenic OTU compared to both the potential
pathogenic species as well as other non-pathogenic related species of the family Sphingomonadaceae. Values indicated
are representative of 100 bootstrap replicates. The pathogenic bacterial strains are shown in red, OTUs classified up to the
genus level (within the family) are shown in green and the outgroup is shown in blue.
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Figure 6.3 (A) Maximum likelihood tree representing potentially pathogenic OTUs within the family Aeromonadaceae.
Values indicated are representative of 100 bootstrap replicates. The pathogenic bacterial strains are shown inred, OTUs
classified up to the genus level (within the family) are shown in green and the outgroup is shown in blue.
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Figure 6.3 (B) Maximum likelihood tree representing the potentially pathogenic OTU compared to both the potential
pathogenic species as well as other non-pathogenic related species of the family Aeromonadaceae. Values indicated
are representative of 100 bootstrap replicates. The pathogenic bacterial strains are shown in red, OTUs classified up
to the genus level (within the family) are shown in green and the outgroup is shown in blue.
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Figure 6.4 (A) Maximum likelihood tree representing potentially pathogenic OTUs within the family Staphylococcaceae.
Values indicated are representative of 100 bootstrap replicates. The pathogenic bacterial strains are shown inred, OTUs
classified up to the genus level (within the family) are shown in green and the outgroup is shown in blue.
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Figure 6.4 (B) Maximum likelihood tree representing the potentially pathogenic. OTU compared to both the potential
pathogenic species as well as other non-pathogenic related species of the family Staphylococcaceae. Values
indicated are representative of 100 bootstrap replicates. The pathogenic bacterial strains are shown in red, OTUs
classified up to the genus level (within the family) are shown in green and the outgroup is shown in blue.

55



Klebsiella_pneumoniae_subsp_pneumoniae X87276
Otu00250

Enterobacter_intermedius AF310217
Enterobacter_hormaechei AJ508302
Enterobacter_cancerogenus Z96078
53 Enterobacter_aerogenes AB004750

Enterobacter_asburiae AB004744
I— Escherichia_vuineris AF530476
39 | _| Citrobacter_braakii AF025368

1

BL | Citrobacter_freundii AJ233408

— Klebsiella_pneumoniae_subsp_ozaenae AF130982

Enterobacter _cloacae_subsp_cloacae AJ251469

75 57-| Klebsiella_oxytoca AF129440

I— Citrobacter_youngae AB273741

— Salmonella_typhi Z47544
Salmonella_choleraesuis EU014681
Salmonelia_enteritidis EU014687
Salmonelia_typhimurium EU014686

Klebsiella_ornithinolytica U78182

59

\- Pantoea_agglomerans AJ233423
Plesiomonas_shigelloides X60418

100 | Proteus_vulgaris DQ885257
19 4‘— Proteus_mirabilis DQ885256
Hafnia_alvei M59155
Serratia_fonticola AJ233429

Serratia_rubidaea AB004751
Serratia_odorifera AJ233432

Yersinia_enterocolitica_subsp_enterocolitica AF366378
Otu01284

74 | Serratia_liquefaciens AJ306725

Serratia_plymuthica AJ233433

52 Otu07464

41 — Otu11378
3 _|_— Providencia_rettgeri AM040492
77 - Providencia_stuartii AF008581
o Otu07459
'—— Edwardsiella_tarda AB050827
Otu03093
— Serratia_marcescens_subsp_marcescens AJ233431
F—— Otu11372
JE] — Otu11371
Enterobacter_sakazakii EF059843

Otu03937
Escherichia_albertii AJ508775
Escherichia_coli X80725
Escherichia_fergusonii AF530475
Shigella_sonnei FR870445
Shigelia_flexneri X96963

Otu00136

26

Aeromonas hydrophila subsp. hydrophila_Aeromonadaceae DQ207728
0.020

Figure 6.5 (A) Maximum likelihood tree representing potentially pathogenic OTUs within the family Enterobacteriaceae.
Values indicated are representative of 100 bootstrap replicates. The pathogenic bacterial strains are shown in red, OTUs
classified up to the genus level (within the family) are shown in green and the outgroup is shown in blue.
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Figure 6.5 (B) Maximum likelihood tree represent
pathogenic species as well as other non-pathoge
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ing the potentially pathogenic OTU compared to both the potential
nic related species of the family Enterobacteriaceae. Values

indicated are representative of 100 bootstrap replicates. The pathogenic bacterial strains are shown in red, OTUs

classified up to the genus level (within the family)

are shown in green and the outgroup is shown in blue.
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Figure 6.6 (A) Maximum likelihood tree representing potentially pathogenic OTUs within the family Methylobacteriaceae.
Values indicated are representative of 100 bootstrap replicates. The pathogenic bacterial strains are shown in red, OTUs
classified up to the genus level (within the family) are shown in green and the outgroup is shown in blue.
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Figure 6.6 (B) Maximum likelihood tree representing the potentially pathogenic OTU compared to both the potential
pathogenic species as well as other non-pathogenic related species of the family Methylobacteriaceae. Values
indicated are representative of 100 bootstrap replicates. The pathogenic bacterial strains are shown in red, OTUs
classified up to the genus level (within the family) are shown in green and the outgroup is shown in blue.
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Figure 6.7 (A) Maximum likelihood tree representing potentially pathogenic OTUs within the family Streptococcaceae.
Values indicated are representative of 100 bootstrap replicates. The pathogenic bacterial strains are shown inred, OTUs
classified up to the genus level (within the family) are shown in green and the outgroup is shown in blue.
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Figure 6.7 (B) Maximum likelihood tree representing the potentially pathogenic OTU compared to both the potential
pathogenic species as well as other non-pathogenic related species of the family Streptococcaceae. Values indicated
are representative of 100 bootstrap replicates. The pathogenic bacterial strains are shown in red, OTUs classified up
to the genus level (within the family) are shown in green and the outgroup is shown in blue.
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Figure 6.8 (A) Maximum likelihood tree representing potentially pathogenic OTUs within the family Moraxellaceae.
Values indicated are representative of 100 bootstrap replicates. The pathogenic bacterial strains are shown inred, OTUs
classified up to the genus level (within the family) are shown in green and the outgroup is shown in blue.
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Figure 6.8 (B) Maximum likelihood tree representing the potentially pathogenic OTU compared to both the potential
pathogenic species as well as other non-pathogenic related species of the family Moraxellaceae. Values indicated are
representative of 100 bootstrap replicates. The pathogenic bacterial strains are shown in red, OTUs classified up to
the genus level (within the family) are shown in green and the outgroup is shown in blue.
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Figure 6.9 (A) Maximum likelihood tree representing potentially pathogenic OTUs within the family Corynebacteriaceae.
Values indicated are representative of 100 bootstrap replicates. The pathogenic bacterial strains are shown inred, OTUs
classified up to the genus level (within the family) are shown in green and the outgroup is shown in blue.
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Figure 6.9 (B) Maximum likelihood tree representing the potentially pathogenic OTU compared to both the potential
pathogenic species as well as other non-pathogenic related species of the family Corynebacteriaceae. Values
indicated are representative of 100 bootstrap replicates. The pathogenic bacterial strains are shown in red, OTUs
classified up to the genus level (within the family) are shown in green and the outgroup is shown in blue.
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Figure 6.10 (A) Maximum likelihood tree representing potentially pathogenic OTUs within the family Micrococcaceae.
Values indicated are representative of 100 bootstrap replicates. The pathogenic bacterial strains are shown inred, OTUs
classified up to the genus level (within the family) are shown in green and the outgroup is shown in blue.
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Figure 6.10 (B) Maximum likelihood tree representing the potentially OTU compared to both the potential pathogenic
species as well as other non-pathogenic related species of the family Micrococcaceae. Values indicated are
representative of 100 bootstrap replicates. The pathogenic bacterial strains are shown in red, OTUs classified up to
the genus level (within the family) are shown in green and the outgroup is shown in blue.
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Figure 6.11 (A) Maximum likelihood tree representing potentially pathogenic OTUs within the family Bacteroidaceae.
Values indicated are representative of 100 bootstrap replicates. The pathogenic bacterial strains are shown inred, OTUs

classified up to the genus level (within the family) are shown
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Figure 6.11 (B) Maximum likelihood tree representing the potentially pathogenic OTU compared to both the potential
pathogenic species as well as other non-pathogenic related species of the family Bacteroidaceae. Values indicated
are representative of 100 bootstrap replicates. The pathogenic bacterial strains are shown in red, OTUs classified up
to the genus level (within the family) are shown in green and the outgroup is shown in blue.
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Figure 6.12 (A) Maximum likelihood tree representing potentially pathogenic OTUs within the family Burkholderiaceae.
Values indicated are representative of 100 bootstrap replicates. The pathogenic bacterial strains are shown inred, OTUs
classified up to the genus level (within the family) are shown in green and the outgroup is shown in blue.
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Figure 6.12 (B) Maximum likelihood tree representing the potentially pathogenic OTU compared to both the potential
pathogenic species as well as other non-pathogenic related species of the family Burkholderiaceae. Values indicated
are representative of 100 bootstrap replicates. The pathogenic bacterial strains are shown in red, OTUs classified up
to the genus level (within the family) are shown in green and the outgroup is shown in blue.
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Figure 6.13 (A) Maximum likelihood tree representing potentially pathogenic OTUs within the family Mycobacteriaceae.
Values indicated are representative of 100 bootstrap replicates. The pathogenic bacterial strains are shown in red, OTUs
classified up to the genus level (within the family) are shown in green and the outgroup is shown in blue.
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Figure 6.13 (B) Maximum likelihood tree representing the potentially pathogenic OTU compared to both the potential
pathogenic species as well as other non-pathogenic related species of the family Mycobacteriaceae. Values indicated
are representative of 100 bootstrap replicates. The pathogenic bacterial strains are shown in red, OTUs classified up

to the genus level (within the family) are shown in green and
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Figure 6.14 (A) Maximum likelihood tree representing potentially pathogenic OTUs within the family Bacillaceae. Values
indicated are representative of 100 bootstrap replicates. The pathogenic bacterial strains are shown in red, OTUs
classified up to the genus level (within the family) are shown in green and the outgroup is shown in blue.
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Figure 6.14 (B) Maximum likelihood tree representing the potentially pathogenic OTU compared to both the potential
pathogenic species as well as other non-pathogenic related species of the family Bacillaceae. Values indicated are
representative of 100 bootstrap replicates. The pathogenic bacterial straina are shown in red, OTUs classified up to
the genus level (within the family) are shown in green and the outgroup is shown in blue.
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Figure 6.15 (A) Maximum likelihood tree representing potentially pathogenic OTUs within the family Alcaligenaceae.
Values indicated are representative of 100 bootstrap replicates. The pathogenic bacterial strains are shown inred, OTUs
classified up to the genus level (within the family) are shown in green and the outgroup is shown in blue.
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Figure 6.15 (B) Maximum likelihood tree representing the potentially pathogenic OTU compared to both the potential
pathogenic species as well as other non-pathogenic related species of the family Alcaligenaceae. Values indicated are
representative of 100 bootstrap replicates. The pathogenic bacterial strains are shown in red, OTUs classified up to
the genus level (within the family) are shown in green and the outgroup is shown in blue.
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Figure 6.16 (A) Maximum likelihood tree representing potentially pathogenic OTUs within the family Enterococcaceae.
Values indicated are representative of 100 bootstrap replicates. The pathogenic bacterial strains are shown inred, OTUs
classified up to the genus level (within the family) are shown in green and the outgroup is shown in blue.
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Figure 6.16 (B) Maximum likelihood tree representing the potentially pathogenic OTU compared to both the potential
pathogenic species as well as other non-pathogenic related species of the family Enterococcaceae. Values indicated
are representative of 100 bootstrap replicates. The pathogenic bacterial strains are shown in red, OTUs classified up
to the genus level (within the family) are shown in green and the outgroup is shown in blue.
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Figure 6.17 Relative abundance graph representing OTU00039 potentially Novosphingobium aromaticivorans across different months and sampling points.
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Figure 6.18 Relative abundance graph representing OTU00094 potentially Aeromonas caviae/ Aeromonas veroniil Aeromonas hydrophila subsp. hydrophila/
Aeromonas jandaei across different months and sampling points.
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Figure 6.19 Relative abundance graph representing OTU00108 potentially Staphylococcus warneril Staphylococcus lugdunensis/ Staphylococcus epidermidis/
Staphylococcus capitis subsp. capitis/ Staphylococcus aureus subsp. aureus across different months and sampling points.
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Figure 6.20 Relative abundance graph representing OTU00136 potentially Escherichia colil Escherichia fergusoniil Shigella sonneil Shigella flexneri across
different months and sampling points.
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Figure 6.21 Relative abundance graph representing OTU00150 potentially Methylobacterium radiotolerans/ Methylobacterium mesophilicum across different
months and sampling points.
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Figure 6.22 Relative abundance graph representing OTU00168 potentially Streptococcus parasanguinis across different months and sampling points.
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Figure 6.23 Relative abundance graph representing OTU00250 potentially Klebsiella pneumoniae subsp. pneumoniael Enterobacter aerogenes/ Enterobacter
asburiael Enterobacter cancerogenus/ Enterobacter hormaecheil Enterobacter intermedius across different months and sampling points.
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Figure 6.24 Relative abundance graph representing OTU00282 potentially Moraxella osloensis across different months and sampling points.
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Figure 6.25 Relative abundance graph representing OTU00479 potentially Methylobacterium aminovorans across different months and sampling points.
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Figure 6.26 Relative abundance graph representing OTU00517 potentially Corynebacterium tuberculostearicum across different months and sampling points.
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Figure 6.27 Relative abundance graph representing OTU00747 potentially Micrococcus luteus across different months and sampling points.
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Figure 6.28 Relative abundance graph representing OTU01172 potentially Burkholderia pseudomallei across different months and sampling points.
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Figure 6.29 Relative abundance graph representing OTU01284 potentially Yersinia enterocolitica subsp. enterocolitical Serratia liquefaciens/ Serratia plymuthica
across different months and sampling points.
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Figure 6.30 Relative abundance graph representing OTU01406 potentially Mycobacterium lentiflavum/ Mycobacterium genavense/ Mycobacterium

montefiorense/ Mycobacterium simiae across different months and points sampled.
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Figure 6.31 Relative abundance graph representing OTU01654 potentially Bacillus cereus across different months and sampling points.
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Figure 6.32 Relative abundance graph representing OTU01997 potentially Alcaligenes faecalis subsp. faecalis across different months and sampling points.
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Figure 6.33 Relative abundance graph representing OTU02588 potentially Enterococcus durans/ Enterococcus faecalis/ Enterococcus faecium/ Enterococcus
hirae across different months and sampling points.
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APPENDIX A: SUPPLEMENTARY DATA FOR CHAPTER 3

Table A1 Sample database

Number PS RS filter Location? Month® Study name®

1 PS1 RS filter 46 Surface 1 May PS1_RSF46_S1_MAY_FB1
2 PS1 RS filter 46 Surface 2 May PS1_RSF46_S2 _MAY_FB2
3 PS1 RS filter 46 Surface 3 May PS1_RSF46_S3_MAY_FB3
4 PS1 RS filter 46 Surface 4 May PS1_RSF46_S4 MAY_FB4
5 PS1 RS filter 46 Surface 5 May PS1_RSF46_S5_MAY_FB5
6 PS1 RS filter 46 Surface 6 May PS1_RSF46_S6_MAY_FB6
7 PS1 RS filter 46 Surface 7 May PS1_RSF46_S7 _MAY_FB7
8 PS1 RS filter 46 Surface 8 May PS1_RSF46_S8_MAY_FB8
9 PS1 RS filter 46 Surface 9 May PS1_RSF46_S9 MAY_FB9
10 PS1 RS filter 49 Surface 5 May PS1_RSF49_S5 MAY_FB10
11 PS1 RS filter 50 Surface 5 May PS1_RSF50_S5 MAY_FB11
12 PS1 RS filter 46 Core 1 May PS1_RSF46_C1_MAY_FB12
13 PS1 RS filter 46 Core 2 May PS1_RSF46_C2_MAY_FB13
14 PS1 RS filter 46 Core 3 May PS1_RSF46_C3 MAY_FB14
15 PS1 RS filter 46 Core 4 May PS1_RSF46_C4 _MAY_FB15
16 PS1 RS filter 46 Core 5 May PS1_RSF46_C5 MAY_FB16
17 PS3 RS filter 93 Surface 1 May PS3_RSF93_S1_MAY_FB17
18 PS3 RS filter 93 Surface 2 May PS3_RSF93_S2_MAY_FB18
19 PS3 RS filter 93 Surface 3 May PS3_RSF93_S3 MAY_FB19
20 PS3 RS filter 93 Surface 4 May PS3_RSF93_S4_MAY_FB20
21 PS3 RS filter 93 Surface 5 May PS3_RSF93_S5_MAY_FB21
22 PS3 RS filter 93 Surface 6 May PS3_RSF93_S6_MAY_FB22
23 PS3 RS filter 93 Surface 7 May PS3_RSF93_S7_MAY_FB23
24 PS3 RS filter 93 Surface 8 May PS3_RSF93_S8_MAY_FB24
25 PS3 RS filter 93 Surface 9 May PS3_RSF93_S9 MAY_FB25
26 PS3 RS filter 94 Surface 5 May PS3_RSF93 S5 MAY_FB26
27 PS3 RS filter 95 Surface 5 May PS3_RSF93_S5_MAY_FB27
28 PS3 RS filter 93 Core 1 May PS3_RSF93_C1_MAY_FB28
29 PS3 RS filter 93 Core 2 May PS3_RSF93_C2_MAY_FB29
30 PS3 RS filter 93 Core 3 May PS3_RSF93_C3_MAY_FB30
31 PS3 RS filter 93 Core 4 May PS3_RSF93_C4_MAY_FB31
32 PS3 RS filter 93 Core 5 May PS3_RSF93 C5 MAY_FB32
33 PS4 RS filter 66 Surface 1 May PS4_RSF66_S1_MAY_FB33
34 PS4 RS filter 66 Surface 2 May PS4_RSF66_S2_MAY_FB34
35 PS4 RS filter 66 Surface 3 May PS4_RSF66_S3_MAY_FB35
36 PS4 RS filter 66 Surface 4 May PS4_RSF66_S4 MAY_FB36
37 PS4 RS filter 66 Surface 5 May PS4_RSF66_S5 MAY_FB37
38 PS4 RS filter 66 Surface 6 May PS4 RSF66_S6_MAY_FB38
39 PS4 RS filter 66 Surface 7 May PS4_RSF66_S7_MAY_FB39
40 PS4 RS filter 66 Surface 8 May PS4_RSF66_S8_MAY_FB40
41 PS4 RS filter 66 Surface 9 May PS4 _RSF66_S9 MAY_FB41
42 PS4 RS filter 54 Surface 5 May PS4_RSF66_S5 MAY_FB42
43 PS4 RS filter 51 Surface 5 May PS4_RSF66_S5 MAY_FB43
44 PS4 RS filter 66 Core 1 May PS4 _RSF66_C1_MAY_FB44
45 PS4 RS filter 66 Core 2 May PS4_RSF66_C2_MAY_FB45
46 PS4 RS filter 66 Core 3 May PS4_RSF66_C3_MAY_FB46
47 PS4 RS filter 66 Core 4 May PS4_RSF66_C4 MAY_FB47
48 PS4 RS filter 66 Core 5 May PS4_RSF66_C5 MAY_FB48
49 PS1 RS filter 46 Surface 1 June PS1_RSF46_S1_JUN_FB49
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June
June
June
June
June
June
June
June
June
June
June
June
June
June
June
June
June
June
June
June
June
June
June
June
June
June
June
June
June
June
June
June
June
June
June
June
June
June
June
June
July

July

July

July

July

July

July

July

July

July

PS1_RSF46_S2_JUN_FB50
PS1_RSF46_S3_JUN_FB51

PS1_RSF46_S4 JUN_FB52
PS1_RSF46_S5_JUN_FB53
PS1_RSF46_S6_JUN_FB54
PS1_RSF46_S7_JUN_FB55
PS1_RSF46_S8_JUN_FB56
PS1_RSF46_S9_JUN_FB57
PS1_RSF49_S5_JUN_FB58
PS1_RSF50_S5_JUN_FB59
PS1_RSF46_C1_JUN_FB60
PS1_RSF46_C2_JUN_FB61

PS1_RSF46_C3_JUN_FB62
PS1_RSF46_C4_JUN_FB63
PS1_RSF46_C5_JUN_FB64
PS3_RSF93_S1_JUN_FB65
PS3_RSF93_S2_JUN_FB66
PS3_RSF93_S3_JUN_FB67
PS3_RSF93_S4_JUN_FB68
PS3_RSF93_S5_JUN_FB69
PS3_RSF93_S6_JUN_FB70
PS3_RSF93_S7_JUN_FB71

PS3_RSF93_S8 JUN_FB72
PS3_RSF93_S9_JUN_FB73
PS3_RSF94_S5_JUN_FB74
PS3_RSF95_S5_JUN_FB75
PS3_RSF93_C1_JUN_FB76
PS3_RSF93_C2_JUN_FB77
PS3_RSF93_C3_JUN_FB78
PS3_RSF93_C4_JUN_FB79
PS3_RSF93_C5_JUN_FB80
PS4_RSF66_S1_JUN_FB81

PS4_RSF66_S2_JUN_FB82
PS4_RSF66_S3_JUN_FB83
PS4_RSF66_S4_JUN_FB84
PS4_RSF66_S5_JUN_FB85
PS4_RSF66_S6_JUN_FB86
PS4_RSF66_S7_JUN_FB87
PS4_RSF66_S8_JUN_FB88
PS4_RSF66_S9_JUN_FB89
PS4_RSF54_S5_JUN_FB90
PS4_RSF51_S5_JUN_FBo91

PS4_RSF66_C1_JUN_FB92
PS4_RSF66_C2_JUN_FB93
PS4_RSF66_C3_JUN_FB94
PS4_RSF66_C4_JUN_FB95
PS4_RSF66_C5_JUN_FB96
PS1_RSF46_S1_JUL_FB97

PS1_RSF46_S2_JUL_FB98

PS1_RSF46_S3_JUL_FB99

PS1_RSF46_S4 JUL_FB100
PS1_RSF46_S5_JUL_FB101
PS1_RSF46_S6_JUL_FB102
PS1_RSF46_S7_JUL_FB103
PS1_RSF46_S8_JUL_FB104
PS1_RSF46_S9_JUL_FB105
PS1_RSF49_S5 JUL_FB106



107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163

PS1
PS1
PS1
PS1
PS1
PS1
PS3
PS3
PS3
PS3
PS3
PS3
PS3
PS3
PS3
PS3
PS3
PS3
PS3
PS3
PS3
PS3
PS4
PS4
PS4
PS4
PS4
PS4
PS4
PS4
PS4
PS4
PS4
PS4
PS4
PS4
PS4
PS4
PS1
PS1
PS1
PS1
PS1
PS1
PS1
PS1
PS1
PS1
PS1
PS1
PS1
PS1
PS1
PS1
PS3
PS3
PS3

RS filter 50
RS filter 46
RS filter 46
RS filter 46
RS filter 46
RS filter 46
RS filter 93
RS filter 93
RS filter 93
RS filter 93
RS filter 93
RS filter 93
RS filter 93
RS filter 93
RS filter 93
RS filter 93
RS filter 93
RS filter 93
RS filter 93
RS filter 93
RS filter 94
RS filter 95
RS filter 66
RS filter 66
RS filter 66
RS filter 66
RS filter 66
RS filter 66
RS filter 66
RS filter 66
RS filter 66
RS filter 54
RS filter 51
RS filter 66
RS filter 66
RS filter 66
RS filter 66
RS filter 66
RS filter 46
RS filter 46
RS filter 46
RS filter 46
RS filter 46
RS filter 46
RS filter 46
RS filter 46
RS filter 46
RS filter 49
RS filter 50
RS filter 46
RS filter 46
RS filter 46
RS filter 46
RS filter 46
RS filter 93
RS filter 93
RS filter 93

Surface 5
Core 1
Core 2
Core 3
Core 4
Core 5
Surface 1
Surface 2
Surface 3
Surface 4
Surface 5
Surface 6
Surface 7
Surface 8
Surface 9
Core 1
Core 2
Core 3
Core 4
Core 5
Surface 5
Surface 5
Surface 1
Surface 2
Surface 3
Surface 4
Surface 5
Surface 6
Surface 7
Surface 8
Surface 9
Surface 5
Surface 5
Core 1
Core 2
Core 3
Core 4
Core 5
Surface 1
Surface 2
Surface 3
Surface 4
Surface 5
Surface 6
Surface 7
Surface 8
Surface 9
Surface 5
Surface 5
Core 1
Core 2
Core 3
Core 4
Core 5
Surface 1
Surface 2
Surface 3
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July
July
July
July
July
July
July
July
July
July
July
July
July
July
July
July
July
July
July
July
July
July
July
July
July
July
July
July
July
July
July
July
July
July
July
July
July
July
August
August
August
August
August
August
August
August
August
August
August
August
August
August
August
August
August
August
August

PS1_RSF50_S5_JUL_FB107
PS1_RSF46_C1_JUL_FB108
PS1_RSF46_C2_JUL_FB109
PS1_RSF46_C3_JUL_FB110
PS1_RSF46_C4_JUL _FB111
PS1_RSF46_C5_JUL_FB112
PS3_RSF93_S1_JUL_FB113
PS3_RSF93_S2 JUL_FB114
PS3_RSF93_S3_JUL_FB115
PS3_RSF93_S4 JUL_FB116
PS3_RSF93_S5_JUL_FB117
PS3_RSF93_S6_JUL_FB118
PS3_RSF93_S7_JUL_FB119
PS3_RSF93_S8 JUL_FB120
PS3_RSF93_S9_JUL_FB121
PS3_RSF93_C1_JUL_FB122
PS3_RSF93_C2_JUL_FB123
PS3_RSF93_C3_JUL_FB124
PS3_RSF93_C4_JUL _FB125
PS3_RSF93_C5_JUL_FB126
PS3_RSF94_S5_JUL_FB127
PS3_RSF95_S5_JUL_FB128
PS4_RSF66_S1_JUL_FB129
PS4_RSF66_S2_JUL_FB130
PS4_RSF66_S3_JUL_FB131
PS4_RSF66_S4 JUL_FB132
PS4_RSF66_S5_JUL_FB133
PS4_RSF66_S6_JUL_FB134
PS4_RSF66_S7_JUL_FB135
PS4_RSF66_S8_JUL_FB136
PS4_RSF66_S9_JUL_FB137
PS4_RSF54_S5 JUL_FB138
PS4_RSF51_S5_JUL_FB139
PS4_RSF66_C1_JUL_FB140
PS4_RSF66_C2_JUL_FB141
PS4_RSF66_C3_JUL_FB142
PS4_RSF66_C4_JUL_FB143
PS4_RSF66_C5_JUL_FB144
PS1_RSF46_S1_AUG_FB145
PS1_RSF46_S2_AUG_FB146
PS1_RSF46_S3_AUG_FB147
PS1_RSF46_S4 AUG_FB148
PS1_RSF46_S5_AUG_FB149
PS1_RSF46_S6_AUG_FB150
PS1_RSF46_S7_AUG_FB151
PS1_RSF46_S8 AUG_FB152
PS1_RSF46_S9_AUG_FB153
PS1_RSF49_S5 AUG_FB154
PS1_RSF50_S5_AUG_FB155
PS1_RSF46_C1_AUG_FB156
PS1_RSF46_C2_AUG_FB157
PS1_RSF46_C3_AUG_FB158
PS1_RSF46_C4_AUG_FB159
PS1_RSF46_C5_AUG_FB160
PS3_RSF93_S1_AUG_FB161
PS3_RSF93_S2_AUG_FB162
PS3_RSF93_S3_AUG_FB163



164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192

PS3
PS3
PS3
PS3
PS3
PS3
PS3
PS3
PS3
PS3
PS3
PS3
PS3
PS4
PS4
PS4
PS4
PS4
PS4
PS4
PS4
PS4
PS4
PS4
PS4
PS4
PS4
PS4
PS4

RS filter 93
RS filter 93
RS filter 93
RS filter 93
RS filter 93
RS filter 93
RS filter 94
RS filter 95
RS filter 93
RS filter 93
RS filter 93
RS filter 93
RS filter 93
RS filter 66
RS filter 66
RS filter 66
RS filter 66
RS filter 66
RS filter 66
RS filter 66
RS filter 66
RS filter 66
RS filter 54
RS filter 51
RS filter 66
RS filter 66
RS filter 66
RS filter 66
RS filter 66

Surface 4
Surface 5
Surface 6
Surface 7
Surface 8
Surface 9
Surface 5
Surface 5
Core 1
Core 2
Core 3
Core 4
Core 5
Surface 1
Surface 2
Surface 3
Surface 4
Surface 5
Surface 6
Surface 7
Surface 8
Surface 9
Surface 5
Surface 5
Core 1
Core 2
Core 3
Core 4
Core 5

August
August
August
August
August
August
August
August
August
August
August
August
August
August
August
August
August
August
August
August
August
August
August
August
August
August
August
August
August

PS3_RSF93_S4 AUG_FB164
PS3_RSF93_S5_AUG_FB165
PS3_RSF93_S6_AUG_FB166
PS3_RSF93_S7_AUG_FB167
PS3_RSF93_S8 AUG_FB168
PS3_RSF93_S9_AUG_FB169
PS3_RSF94_S5_AUG_FB170
PS3_RSF95_S5_AUG_FB171
PS3_RSF93_C1_AUG_FB172
PS3_RSF93_C2_AUG_FB173
PS3_RSF93_C3_AUG_FB174
PS3_RSF93_C4_AUG_FB175
PS3_RSF93_C5_AUG_FB176
PS4_RSF66_S1_AUG_FB177
PS4_RSF66_S2_AUG_FB178
PS4_RSF66_S3_AUG_FB179
PS4_RSF66_S4_AUG_FB180
PS4_RSF66_S5_AUG_FB181
PS4_RSF66_S6_AUG_FB182
PS4_RSF66_S7_AUG_FB183
PS4_RSF66_S8 AUG_FB184
PS4_RSF66_S9_AUG_FB185
PS4_RSF54_S5 AUG_FB186
PS4_RSF51_S5_AUG_FB187
PS4_RSF66_C1_AUG_FB188
PS4_RSF66_C2_AUG_FB189
PS4_RSF66_C3_AUG_FB190
PS4_RSF66_C4_AUG_FB191
PS4_RSF66_C5_AUG_FB192

2 Location: Site of sample collection

® Month: Month of sample collection.

¢ Study name: Abbreviated name of individual samples used within the text, tables and figures. Samples were abbreviated using
the purification station, rapid sand filter, sampling location and month in which sampling was conducted: PS1, purification station
1; PS3, purification station 3; PS4, purification station 4; RS, rapid sand; RSF, rapid sand filter; C1, core location 1; C2, core
location 2; C3, core location 3; C4, core location 4; C5, core location 5; S1, surface location 1; S2, surface location 2; S3, surface
location 3; S4, surface location 4; S5, surface location 5; S6, surface location 6; S7, surface location 7; S8, surface location 8; S9,

surface location 9; JUN, June; JUL, July; AUG, August; FB, filter bed media.
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Table A2 Sequence database

Number Study name @ Raw reads ® Processed reads®  Goods coverage 9
1 PS1_RSF46_S1_MAY_FB1 36 828 29 783 0.994
2 PS1_RSF46_S2 MAY_FB2 23910 19 406 0.993
3 PS1_RSF46_S3 MAY_FB3 44923 36 639 0.996
4 PS1_RSF46_S4_MAY_FB4 35 660 28 825 0.995
5 PS1_RSF46_S5_MAY_FB5 25 080 19743 0.992
6 PS1_RSF46_S6_MAY_FB6 34 085 27 452 0.995
7 PS1_RSF46_S7_MAY_FB7 32 666 26 313 0.997
8 PS1_RSF46_S8 MAY_FB8 35412 28 526 0.995
9 PS1_RSF46_S9_MAY_FB9 28 107 23182 0.997
10 PS1_RSF49_S5_MAY_FB10 25 056 19 324 0.995
11 PS1_RSF50_S5_MAY_FB11 27 938 21120 0.995
12 PS1_RSF46_C1_MAY_FB12 29 487 24 280 0.999
13 PS1_RSF46_C2_MAY_FB13 32444 26 063 0.995
14 PS1_RSF46_C3_MAY_FB14 29 353 23 649 0.994
15 PS1_RSF46_C4_MAY_FB15 36 339 29 543 0.996
16 PS1_RSF46_C5_MAY_FB16 39 159 31154 0.995
17 PS3_RSF93_S1_MAY_FB17 39 954 31615 0.999
18 PS3_RSF93_S2_MAY_FB18 36 935 28 328 0.998
19 PS3_RSF93_S3_MAY_FB19 39 825 32477 0.999
20 PS3_RSF93_S4 MAY_FB20 36 778 29 730 0.999
21 PS3_RSF93_S5_MAY_FB21 43702 34615 0.999
22 PS3_RSF93_S6_MAY_FB22 46 698 37 443 0.999
23 PS3_RSF93_S7_MAY_FB23 39 851 32 627 0.998
24 PS3_RSF93_S8_MAY_FB24 36 833 30 281 0.999
25 PS3_RSF93_S9_MAY_FB25 36 746 30 893 0.999
26 PS3_RSF93_S5_MAY_FB26 36 068 27 315 0.998
27 PS3_RSF93_S5_MAY_FB27 27 230 20 286 0.998
28 PS3_RSF93_C1_MAY_FB28 48 085 37713 0.999
29 PS3_RSF93_C2_MAY_FB29 40193 31140 0.999
30 PS3_RSF93_C3_MAY_FB30 43110 33 705 0.999
31 PS3_RSF93_C4_MAY_FB31 43 629 34 287 0.999
32 PS3_RSF93_C5_MAY_FB32 36914 28 880 0.999
33 PS4_RSF66_S1_MAY_FB33 34 498 27 058 0.999
34 PS4_RSF66_S2_MAY_FB34 36 544 28 859 0.999
35 PS4_RSF66_S3_MAY_FB35 36 215 28 947 0.999
36 PS4_RSF66_S4_MAY_FB36 35 409 28 283 0.998
37 PS4_RSF66_S5_MAY_FB37 44 339 35428 0.999
38 PS4_RSF66_S6_MAY_FB38 11 307 9169 0.997
39 PS4_RSF66_S7_MAY_FB39 32 368 24 381 0.998
40 PS4_RSF66_S8_MAY_FB40 34 292 26 379 0.998
41 PS4_RSF66_S9_MAY_FB41 32 750 25 081 0.996
42 PS4_RSF66_S5 MAY_FB42 33622 26 258 0.996
43 PS4_RSF66_S5_MAY_FB43 31702 24 665 0.999
44 PS4_RSF66_C1_MAY_FB44 38872 29 625 0.997
45 PS4_RSF66_C2_MAY_FB45 32512 25785 0.997
46 PS4_RSF66_C3_MAY_FB46 39 814 32 808 0.998
47 PS4_RSF66_C4_MAY_FB47 27 837 23178 0.998
48 PS4_RSF66_C5_MAY_FB48 38 084 30 267 0.999
49 PS1_RSF46_S1_JUN_FB49 50 495 41614 0.998
50 PS1_RSF46_S2_JUN_FB50 33749 27 847 0.997
51 PS1_RSF46_S3_JUN_FB51 27 648 22 338 0.998
52 PS1_RSF46_S4_JUN_FB52 20 861 17 328 0.996
53 PS1_RSF46_S5_JUN_FB53 32674 26 361 0.998
54 PS1_RSF46_S6_JUN_FB54 37 800 30 649 0.996
55 PS1_RSF46_S7_JUN_FB55 38 700 31022 0.998
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56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112

PS1_RSF46_S8 JUN_FB56
PS1_RSF46_S9_JUN_FB57
PS1_RSF49_S5 JUN_FB58
PS1_RSF46_C1_JUN_FB60
PS1_RSF46_C2_JUN_FB61
PS1_RSF46_C4_JUN_FB63
PS1_RSF46_C5_JUN_FB64
PS3_RSF93_S1_JUN_FB65
PS3_RSF93_S2_JUN_FB66
PS3_RSF93_S3_JUN_FB67
PS3_RSF93_S4 JUN_FB68
PS3_RSF93_S5_JUN_FB69
PS3_RSF93_S6_JUN_FB70
PS3_RSF93_S7_JUN_FB71
PS3_RSF93_S8 JUN_FB72
PS3_RSF93_S9_JUN_FB73
PS3_RSF94_S5_JUN_FB74
PS3_RSF95_S5_JUN_FB75
PS3_RSF93_C1_JUN_FB76
PS3_RSF93_C2_JUN_FB77
PS3_RSF93_C3_JUN_FB78
PS3_RSF93_C4_JUN_FB79
PS3_RSF93_C5_JUN_FB80
PS4_RSF66_S1_JUN_FB81
PS4_RSF66_S2_JUN_FB82
PS4_RSF66_S3_JUN_FB83
PS4_RSF66_S4_JUN_FB84
PS4_RSF66_S5_JUN_FB85
PS4_RSF66_S6_JUN_FB86
PS4_RSF66_S7_JUN_FB87
PS4_RSF66_S8 JUN_FB88
PS4_RSF66_S9_JUN_FB89
PS4_RSF54_S5_JUN_FB90
PS4_RSF51_S5_JUN_FBO91
PS4_RSF66_C1_JUN_FB92
PS4_RSF66_C2_JUN_FB93
PS4_RSF66_C3_JUN_FB94
PS4_RSF66_C4_JUN_FB95
PS4_RSF66_C5_JUN_FB96
PS1_RSF46_S1_JUL_FB97
PS1_RSF46_S2_JUL_FB98
PS1_RSF46_S3_JUL_FB99
PS1_RSF46_S4 JUL_FB100
PS1_RSF46_S5_JUL_FB101
PS1_RSF46_S6_JUL_FB102
PS1_RSF46_S7_JUL_FB103
PS1_RSF46_S8 JUL_FB104
PS1_RSF46_S9_JUL_FB105
PS1_RSF49_S5_JUL_FB106
PS1_RSF46_C1_JUL_FB108
PS1_RSF46_C2_JUL_FB109
PS1_RSF46_C3_JUL_FB110
PS1_RSF46_C4_JUL_FB111
PS3_RSF93_S1_JUL_FB113
PS3_RSF93_S2_JUL_FB114
PS3_RSF93_S3_JUL_FB115
PS3_RSF93_S4 JUL_FB116

43 226
23 983
32792
24 422
23 414
25 251
18 777
6178

19 389
25610
31 588
37 008
28 483
21 590
39725
36 995
2540

37 534
36 375
28 722
27 550
21125
23 053
28 064
42 146
26 079
25 462
31244
27 292
31787
29 805
32 601
25 589
18 922
26 272
27 283
35015
31074
20614
19 574
35114
33 885
27 351
29 555
25 457
30 492
30 545
18 070
32 260
27 622
35 387
33 342
34 613
40 275
24 553
31628
27 016
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34 003
19 575
26 365
19 445
19 042
20615
15 261
5008

15 320
20 143
25195
29 186
22 988
17 556
32 261
29 596
2050

29 306
28 489
22 672
22 675
16 390
18 138
22 879
34 288
20 659
20572
24 754
21653
25194
23 938
25 837
21280
15759
21585
22212
28 864
25502
16 595
16179
28 581
28 077
22 585
24 206
20 933
25219
24 967
14 217
27 017
22 096
28 754
26 838
27 746
31470
19 462
25128
21 563

0.997
0.997
0.997
0.996
0.996
0.996
0.995
0.993
0.997
0.997
0.998
0.997
0.998
0.997
0.999
0.997
0.992
0.997
0.998
0.998
0.999
0.999
0.997
0.997
0.998
0.996
0.996
0.998
0.997
0.998
0.998
0.998
0.997
0.998
0.998
0.998
0.999
0.997
0.998
0.995
0.996
0.997
0.997
0.998
0.997
0.998
0.998
0.996
0.999
0.996
0.995
0.997
0.996
0.998
0.997
0.998
0.997



113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169

PS3_RSF93_S5_JUL_FB117
PS3_RSF93_S6_JUL_FB118
PS3_RSF93_S7_JUL_FB119
PS3_RSF93_S8 JUL_FB120
PS3_RSF93_S9_JUL_FB121
PS3_RSF93_C1_JUL_FB122
PS3_RSF93_C2_JUL_FB123
PS3_RSF93_C3_JUL_FB124
PS3_RSF93_C4_JUL_FB125
PS3_RSF93_C5_JUL_FB126
PS3_RSF94_S5_JUL_FB127
PS3_RSF95_S5_JUL_FB128
PS4_RSF66_S1_JUL_FB129
PS4_RSF66_S2_JUL_FB130
PS4_RSF66_S3_JUL_FB131
PS4_RSF66_S4 JUL_FB132
PS4_RSF66_S5_JUL_FB133
PS4_RSF66_S6_JUL_FB134
PS4_RSF66_S7_JUL_FB135
PS4_RSF66_S8 JUL_FB136
PS4_RSF66_S9_JUL_FB137
PS4_RSF54_S5_JUL_FB138
PS4_RSF51_S5_JUL_FB139
PS4_RSF66_C1_JUL_FB140
PS4_RSF66_C2_JUL_FB141
PS4_RSF66_C3_JUL_FB142
PS4_RSF66_C4_JUL_FB143
PS4_RSF66_C5_JUL_FB144
PS1_RSF46_S1_AUG_FB145
PS1_RSF46_S2_AUG_FB146
PS1_RSF46_S3_AUG_FB147
PS1_RSF46_S4 AUG_FB148
PS1_RSF46_S5_AUG_FB149
PS1_RSF46_S6_AUG_FB150
PS1_RSF46_S7_AUG_FB151
PS1_RSF46_S8 AUG_FB152
PS1_RSF46_S9_AUG_FB153
PS1_RSF49_S5 AUG_FB154
PS1_RSF50_S5_AUG_FB155
PS1_RSF46_C1_AUG_FB156
PS1_RSF46_C2_AUG_FB157
PS1_RSF46_C3_AUG_FB158
PS1_RSF46_C4_AUG_FB159
PS1_RSF46_C5_AUG_FB160
PS3_RSF93_S1_AUG_FB161
PS3_RSF93_S2 _AUG_FB162
PS3_RSF93_S3_AUG_FB163
PS3_RSF93_S4_AUG_FB164
PS3_RSF93_S5_AUG_FB165
PS3_RSF93_S6_AUG_FB166
PS3_RSF93_S7_AUG_FB167
PS3_RSF93_S8 AUG_FB168
PS3_RSF93_S9_AUG_FB169
PS3_RSF94_S5 AUG_FB170
PS3_RSF95_S5_AUG_FB171
PS3_RSF93_C1_AUG_FB172
PS3_RSF93_C2_AUG_FB173

27 269
35 207
13617
23 309
32 899
29 752
28 394
32 833
26 366
22 669
31232
25 200
29 569
19614
18 501
27 948
18 593
25 963
21183
26 647
26 356
19 798
27 615
26 251
22 497
24 956
20 808
18 602
17 261
16 818
33 396
24 303
15 382
33 756
24 302
25 654
23 990
16 769
25 262
24713
19 340
17 667
35 427
28 783
27 300
18 131
31 500
17 992
20 161
21 085
16 560
21 229
32 534
26 250
27 125
37 207
31875
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21126
28 162
11170
18 277
25512
22 677
20 878
25093
20 062
18 383
24 943
20 249
23 863
16 225
15230
22 314
15 271
20 989
17 584
21829
21405
16 096
21977
21 427
17 820
19 403
16 995
15022
14 775
14 417
28 780
20 575
13 022
29 319
20 749
22 379
20 856
14 267
21299
21142
16 600
14 602
30 314
24 739
22 967
15 486
27 025
14 987
17 028
17 982
13 951
17 694
27 307
21888
23292
32 931
27 168

0.997
0.997
0.998
0.999
0.998
0.997
0.998
0.999
0.999
0.999
0.998
0.998
0.996
0.998
0.997
0.998
0.997
0.997
0.999
0.998
0.997
0.997
0.998
0.998
0.998
0.999
0.999
0.998
0.990
0.991
0.995
0.994
0.993
0.995
0.993
0.993
0.995
0.994
0.994
0.995
0.989
0.989
0.991
0.992
0.995
0.995
0.995
0.994
0.993
0.994
0.995
0.996
0.998
0.997
0.997
0.998
0.998



170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188

PS3_RSF93_C3_AUG_FB174
PS3_RSF93_C4_AUG_FB175
PS3_RSF93_C5_AUG_FB176
PS4_RSF66_S1_AUG_FB177
PS4_RSF66_S2_AUG_FB178
PS4_RSF66_S3_AUG_FB179
PS4_RSF66_S4 _AUG_FB180
PS4_RSF66_S5_AUG_FB181
PS4_RSF66_S6_AUG_FB182
PS4_RSF66_S7_AUG_FB183
PS4_RSF66_S8 AUG_FB184
PS4_RSF66_S9_AUG_FB185
PS4_RSF54_S5_AUG_FB186
PS4_RSF51_S5_AUG_FB187
PS4_RSF66_C1_AUG_FB188
PS4_RSF66_C2_AUG_FB189
PS4_RSF66_C3_AUG_FB190
PS4_RSF66_C4_AUG_FB191
PS4_RSF66_C5_AUG_FB192

26 513
25294
17 626
18 827
21 653
15409
17 394
32 923
29 530
24 662
26 747
32 244
10 963
29 168
24715
22 881
22 766
20 106
15702

22 611
22 467
15 848
16 108
17 851
12914
14 570
27 997
24 281
20776
22175
26 777
9774

24 191
20 589
19 939
19 181
17 574
13 996

0.999
0.999
0.999
0.995
0.997
0.995
0.996
0.998
0.997
0.996
0.997
0.997
0.995
0.995
0.996
0.997
0.996
0.999
0.999

2 Study name: Abbreviated name of individual samples used within the text, tables and figures. Samples were abbreviated using
the purification station, rapid sand filter, sampling location and month in which sampling was conducted: PS1, purification station
1; PS3, purification station 3; PS4, purification station 4; RS, rapid sand; RSF, rapid sand filter; C1, core location 1; C2, core
location 2; C3, core location 3; C4, core location 4; C5, core location 5; S1, surface location 1; S2, surface location 2; S3, surface
location 3; S4, surface location 4; S5, surface location 5; S6, surface location 6; S7, surface location 7; S8, surface location 8; S9,
surface location 9; JUN, June; JUL, July; AUG, August; FB, filter bed media.

® Raw sequence reads: unprocessed lllumina MiSeq sequence reads.
¢ Processed sequence reads: processed lllumina MiSeq reads.

9 Goods coverage: Calculated Goods coverage estimate after subsampling the sequence dataset of each sample to 2 050

sequence per sample.
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Table A3 Alpha diversity indexes

Number  Study name 2 Observed species Shannonindex Pielou’s evenness index
1 PS1_RSF46_S1_MAY_FB1 592 2.91 0.44
2 PS1_RSF46_S2_MAY_FB2 433 257 0.41
3 PS1_RSF46_S3_MAY_FB3 551 2.63 0.41
4 PS1_RSF46_S4 MAY_FB4 477 2.51 0.40
5 PS1_RSF46_S5 MAY_FB5 499 2.80 0.44
6 PS1_RSF46_S6_MAY_FB6 492 2.66 0.42
7 PS1_RSF46_S7_MAY_FB7 257 2.23 0.39
8 PS1_RSF46_S8_MAY_FBS8 485 2.52 0.40
9 PS1_RSF46_S9 MAY_FB9 243 1.98 0.35
10 PS1_RSF49_S5 MAY_FB10 300 2.1 0.36
11 PS1_RSF50_S5 MAY_FB11 288 2.27 0.39
12 PS1_RSF46_C1_MAY_FB12 139 1.90 0.38
13 PS1_RSF46_C2_MAY_FB13 349 2.39 0.39
14 PS1_RSF46_C3_MAY_FB14 456 2.61 0.41
15 PS1_RSF46_C4 MAY_FB15 497 2.59 0.41
16 PS1_RSF46_C5_MAY_FB16 485 2.39 0.37
17 PS3_RSF93_S1_MAY_FB17 144 1.78 0.35
18 PS3_RSF93_S2_MAY_FB18 183 2.18 0.41
19 PS3_RSF93_S3_MAY_FB19 97 1.88 0.40
20 PS3_RSF93_S4_MAY_FB20 100 1.37 0.29
21 PS3 _RSF93_S5 MAY_FB21 124 1.42 0.29
22 PS3_RSF93_S6_MAY_FB22 89 1.40 0.30
23 PS3_RSF93_S7_MAY_FB23 151 1.25 0.24
24 PS3_RSF93_S8 MAY_FB24 77 1.22 0.27
25 PS3_RSF93_S9_MAY_FB25 76 1.12 0.25
26 PS3_RSF93_S5 MAY_FB26 209 2.05 0.38
27 PS3_RSF93_S5 MAY_FB27 157 1.81 0.35
28 PS3_RSF93_C1_MAY_FB28 134 1.46 0.28
29 PS3_RSF93_C2_MAY_FB29 93 1.26 0.27
30 PS3_RSF93_C3_MAY_FB30 84 1.34 0.29
31 PS3_RSF93_C4 MAY_FB31 91 1.37 0.29
32 PS3_RSF93_C5_MAY_FB32 79 1.13 0.25
33 PS4_RSF66_S1_MAY_FB33 192 247 0.46
34 PS4 _RSF66_S2_MAY_FB34 145 2.00 0.39
35 PS4_RSF66_S3_MAY_FB35 133 2.23 0.44
36 PS4_RSF66_S4_MAY_FB36 191 2.35 0.43
37 PS4_RSF66_S5 _MAY_FB37 138 2.38 0.47
38 PS4_RSF66_S6_MAY_FB38 120 2.52 0.52
39 PS4_RSF66_S7_MAY_FB39 209 2.02 0.37
40 PS4 RSF66_S8 MAY_FB40 222 2.62 0.47
41 PS4 _RSF66_S9_MAY_FB41 316 2,97 0.50
42 PS4 _RSF66_S5_MAY_FB42 330 3.15 0.53
43 PS4_RSF66_S5 _MAY_FB43 106 1.71 0.35
44 PS4_RSF66_C1_MAY_FB44 303 2.74 0.47
45 PS4 RSF66_C2_MAY_FB45 240 2.28 0.40
46 PS4_RSF66_C3_MAY_FB46 210 1.98 0.36
47 PS4 RSF66_C4 MAY FB47 127 1.62 0.32
48 PS4_RSF66_C5 MAY_FB48 121 1.58 0.32
49 PS1_RSF46_S1_JUN_FB49 358 1.81 0.30
50 PS1_RSF46_S2_JUN_FB50 238 2.03 0.36
51 PS1_RSF46_S3_JUN_FB51 197 1.78 0.33
52 PS1_RSF46_S4 JUN_FB52 212 2.07 0.37
53 PS1_RSF46_S5 JUN_FB53 235 2.00 0.36
54 PS1_RSF46_S6_JUN_FB54 349 2.29 0.37
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55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111

PS1_RSF46_S7_JUN_FB55
PS1_RSF46_S8 JUN_FB56
PS1_RSF46_S9_JUN_FB57
PS1_RSF49_S5 JUN_FB58
PS1_RSF46_C1_JUN_FB60
PS1_RSF46_C2_JUN_FB61
PS1_RSF46_C4_JUN_FB63
PS1_RSF46_C5_JUN_FB64
PS3_RSF93_S1_JUN_FB65
PS3_RSF93_S2_JUN_FB66
PS3_RSF93_S3_JUN_FB67
PS3_RSF93_S4 JUN_FB68
PS3_RSF93_S5_JUN_FB69
PS3_RSF93_S6_JUN_FB70
PS3_RSF93_S7_JUN_FB71
PS3_RSF93_S8 JUN_FB72
PS3_RSF93_S9_JUN_FB73
PS3_RSF94_S5_JUN_FB74
PS3_RSF95_S5_JUN_FB75
PS3_RSF93_C1_JUN_FB76
PS3_RSF93_C2_JUN_FB77
PS3_RSF93_C3_JUN_FB78
PS3_RSF93_C4_JUN_FB79
PS3_RSF93_C5_JUN_FB80
PS4_RSF66_S1_JUN_FB81
PS4_RSF66_S2_JUN_FB82
PS4_RSF66_S3_JUN_FB83
PS4_RSF66_S4_JUN_FB84
PS4_RSF66_S5_JUN_FB85
PS4_RSF66_S6_JUN_FB86
PS4_RSF66_S7_JUN_FB87
PS4_RSF66_S8 JUN_FB88
PS4_RSF66_S9_JUN_FB89
PS4_RSF54_S5_JUN_FB90
PS4_RSF51_S5_JUN_FBO91
PS4_RSF66_C1_JUN_FB92
PS4_RSF66_C2_JUN_FB93
PS4_RSF66_C3_JUN_FB94
PS4_RSF66_C4_JUN_FB95
PS4_RSF66_C5_JUN_FB96
PS1_RSF46_S1_JUL_FB97
PS1_RSF46_S2_JUL_FB98
PS1_RSF46_S3 JUL_FB99
PS1_RSF46_S4 JUL_FB100
PS1_RSF46_S5_JUL_FB101
PS1_RSF46_S6_JUL_FB102
PS1_RSF46_S7_JUL_FB103
PS1_RSF46_S8 JUL_FB104
PS1_RSF46_S9_JUL_FB105
PS1_RSF49_S5_JUL_FB106
PS1_RSF46_C1_JUL_FB108
PS1_RSF46_C2_JUL_FB109
PS1_RSF46_C3_JUL_FB110
PS1_RSF46_C4_JUL_FB111
PS3_RSF93_S1_JUL_FB113
PS3_RSF93_S2_JUL_FB114
PS3_RSF93_S3 JUL_FB115

270
427
166
260
219
223
233
217
99

135
163
164
270
135
161
151
249
61

269
196
140
84

69

138
170
251
212
265
178
202
164
160
187
202
124
171
133
150
225
91

238
357
248
196
160
179
207
182
161
146
255
375
287
405
207
210
201
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2.16
2.30
2.00
2.14
1.93
1.81
1.92
1.92
2.14
1.92
1.81
1.89
2.08
1.90
1.69
1.90
2.30
2.22
2.35
2.23
1.92
1.50
0.99
1.53
1.91
2.07
2.14
2.38
2.09
2.09
2.04
1.97
217
2.10
1.99
2.18
1.55
1.85
1.61
1.58
2.06
2.34
1.93
1.86
1.97
2.14
1.92
2.03
2.45
2.48
2.43
2.55
2.47
2.39
2.04
2.15
213

0.38
0.37
0.38
0.37
0.34
0.32
0.33
0.34
0.44
0.38
0.34
0.36
0.36
0.37
0.32
0.37
0.40
0.53
0.40
0.41
0.37
0.32
0.23
0.30
0.36
0.36
0.38
0.41
0.39
0.38
0.38
0.38
0.40
0.39
0.41
0.41
0.31
0.36
0.29
0.34
0.36
0.39
0.34
0.34
0.37
0.40
0.35
0.37
0.46
0.49
0.42
0.41
0.43
0.39
0.37
0.39
0.39



112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168

PS3_RSF93_S4 JUL_FB116
PS3_RSF93_S5_JUL_FB117
PS3_RSF93_S6_JUL_FB118
PS3_RSF93_S7_JUL_FB119
PS3_RSF93_S8 JUL_FB120
PS3_RSF93_S9_JUL_FB121
PS3_RSF93_C1_JUL_FB122
PS3_RSF93_C2_JUL_FB123
PS3_RSF93_C3_JUL_FB124
PS3_RSF93_C4_JUL_FB125
PS3_RSF93_C5_JUL_FB126
PS3_RSF94_S5_JUL_FB127
PS3_RSF95_S5_JUL_FB128
PS4_RSF66_S1_JUL_FB129
PS4_RSF66_S2_JUL_FB130
PS4_RSF66_S3_JUL_FB131
PS4_RSF66_S4 JUL_FB132
PS4_RSF66_S5_JUL_FB133
PS4_RSF66_S6_JUL_FB134
PS4_RSF66_S7_JUL_FB135
PS4_RSF66_S8 JUL_FB136
PS4_RSF66_S9_JUL_FB137
PS4_RSF54_S5 JUL_FB138
PS4_RSF51_S5_JUL_FB139
PS4_RSF66_C1_JUL_FB140
PS4_RSF66_C2_JUL_FB141
PS4_RSF66_C3_JUL_FB142
PS4_RSF66_C4_JUL_FB143
PS4_RSF66_C5_JUL_FB144
PS1_RSF46_S1_AUG_FB145
PS1_RSF46_S2_AUG_FB146
PS1_RSF46_S3_AUG_FB147
PS1_RSF46_S4 AUG_FB148
PS1_RSF46_S5_AUG_FB149
PS1_RSF46_S6_AUG_FB150
PS1_RSF46_S7_AUG_FB151
PS1_RSF46_S8 AUG_FB152
PS1_RSF46_S9_AUG_FB153
PS1_RSF49_S5_AUG_FB154
PS1_RSF50_S5_AUG_FB155
PS1_RSF46_C1_AUG_FB156
PS1_RSF46_C2_AUG_FB157
PS1_RSF46_C3_AUG_FB158
PS1_RSF46_C4_AUG_FB159
PS1_RSF46_C5_AUG_FB160
PS3_RSF93_S1_AUG_FB161
PS3_RSF93_S2_AUG_FB162
PS3_RSF93_S3_AUG_FB163
PS3_RSF93_S4_AUG_FB164
PS3_RSF93_S5_AUG_FB165
PS3_RSF93_S6_AUG_FB166
PS3_RSF93_S7_AUG_FB167
PS3_RSF93_S8_AUG_FB168
PS3_RSF93_S9_AUG_FB169
PS3_RSF94_S5 AUG_FB170
PS3_RSF95_S5_AUG_FB171
PS3_RSF93_C1_AUG_FB172

206
216
249
66

85

173
204
125
101
74

40

172
132
335
143
138
203
126
200
111
120
190
173
161
150
111
128
57

69

367
315
349
278
220
377
333
430
238
272
300
220
517
393
726
467
337
224
373
277
357
314
182
189
157
200
142
153

107

213
2.30
2.22
1.85
1.49
1.51
2.25
1.36
0.76
0.48
1.49
2.22
2.07
2.60
1.98
2.13
2.20
2.00
212
1.93
2.01
2.08
242
2.32
2.20
1.59
1.45
0.95
0.93
1.96
2.14
2.00
1.86
1.57
1.88
1.87
1.81
1.66
2.40
2.15
1.15
2.13
2.18
2.21
1.66
2.15
2.04
2.37
1.92
2.61
2.62
2.51
2.55
1.89
2.07
1.68
1.85

0.38
0.41
0.39
0.42
0.32
0.28
0.41
0.27
0.16
0.11
0.38
0.42
0.41
0.44
0.39
0.41
0.40
0.40
0.38
0.40
0.41
0.38
0.45
0.44
0.42
0.33
0.29
0.22
0.20
0.31
0.35
0.33
0.31
0.27
0.30
0.30
0.29
0.29
0.41
0.35
0.20
0.32
0.35
0.32
0.25
0.35
0.36
0.38
0.33
0.42
0.43
0.46
0.46
0.36
0.37
0.31
0.35



169 PS3_RSF93_C2_AUG_FB173 119 2.14 0.42

170 PS3_RSF93 C3 _AUG FB174 58 1.80 0.39
171 PS3_RSF93 C4 AUG FB175 41 1.37 0.37
172 PS3_RSF93 C5 AUG FB176 30 1.61 0.41
173 PS4 RSF66_S1_AUG FB177 218 2.41 0.43
174 PS4 RSF66_S2 AUG_FB178 153 2.21 0.42
175 PS4 RSF66_S3 AUG FB179 173 2.25 0.41
176 PS4 RSF66_S4 AUG FB180 139 212 0.40
177 PS4 RSF66_S5 AUG_FB181 173 2.05 0.38
178 PS4 RSF66_S6 AUG_FB182 196 2.36 0.42
179 PS4 RSF66_S7 AUG_FB183 224 2.27 0.39
180 PS4 RSF66_S8 AUG_FB184 197 2.25 0.40
181 PS4 RSF66_S9 AUG FB185 217 2.24 0.40
182 PS4 RSF54 S5 AUG FB186 139 2.31 0.44
183 PS4 RSF51 S5 AUG_FB187 270 2.02 0.34
184 PS4 RSF66_C1 _AUG_FB188 172 1.96 0.35
185 PS4 RSF66_C2 AUG FB189 168 2.11 0.39
186 PS4 RSF66_C3 AUG FB190 228 1.99 0.35
187 PS4 RSF66_C4 AUG_FB191 82 1.91 0.41
188 PS4 RSF66_C5 AUG_FB192 34 1.72 0.45

@ Study name: Abbreviated name of individual samples used within the text, tables and figures. Samples were abbreviated using
the purification station, rapid sand filter, sampling location and month in which sampling was conducted: PS1, purification station
1; PS3, purification station 3; PS4, purification station 4; RS, rapid sand; RSF, rapid sand filter; C1, core location 1; C2, core
location 2; C3, core location 3; C4, core location 4; C5, core location 5; S1, surface location 1; S2, surface location 2; S3, surface
location 3; S4, surface location 4; S5, surface location 5; S6, surface location 6; S7, surface location 7; S8, surface location 8; S9,
surface location 9; JUN, June; JUL, July; AUG, August; FB, filter bed media.
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Table A4 Descriptive statistics and ANOVA table determined using the alpha diversity indexes of spatial
groupings across the surface of the rapid sand filter
Table A4a Descriptive statistics

Alpha diversity index Sobs H J

Study site Nsamples M SD M SD M SD
S 12 271 134 2.19 0.34 0.38 0.05
S2 12 232 94 2.14 0.18 0.38 0.02
S3 12 236 129 2.11 0.25 0.38 0.04
S4 12 226 96 2.05 0.31 0.37 0.04
S5 12 225 109 2.1 0.39 0.38 0.06
S6 12 242 119 2.18 0.35 0.39 0.06
S7 12 195 72 1.98 0.32 0.37 0.06
S8 12 227 140 2.06 0.43 0.37 0.06
S9 12 198 61 2.03 0.47 0.37 0.07

Abbreviations: S1, surface location 1; S2, surface location 2; S3, surface location 3; S4, surface location 4; S5, surface location
5; 86, surface location 6; S7, surface location 7; S8, surface location 8; S9, surface location 9; Seps, Observed species; H’, Shannon
index; J, Pielou’s evenness index; Nsampies, NUMber of samples; M, mean; SD, standard deviation.

Table A4b One-way ANOVA summary for observed species

df SS MS Fst p
Between groups 8 50 539 6 317.40 0.53 8.32E-01
Within groups 99 1181720 11 936.60
Total 107 1232 259

Abbreviations: df, degrees of freedom; SS, sum of squares; MS, mean square; Fer, F-statistic; p, p-value.

Table A4c One-way ANOVA summary for Shannon index

df SS MS Fst p
Between groups 8 0.47 0.06 0.49 8.62E-01
Within groups 99 11.99 0.12
Total 107 12.46

Abbreviations: df, degrees of freedom; SS, sum of squares; MS, mean square; Fsr, F-statistic; p, p-value.

Table A4d One-way ANOVA summary for Pielou’s evenness index

df SS MS Fs‘r P
Between groups 8 0.01 0.001 0.30 9.66E-01
Within groups 99 0.28 0.003
Total 107 0.29

Abbreviations: df, degrees of freedom; SS, sum of squares; MS, mean square; Fsr, F-statistic; p, p-value.
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Table A1 Descriptive statistics and ANOVA table determined using the alpha diversity indexes of spatial
groupings along the depth of the rapid sand filter
Table A5a Descriptive statistics

Alpha diversity index Sobs H J

Study site Nsamples M SD M SD M SD
C1 11 249 125 2.08 0.35 0.37 0.06
Cc2 12 241 196 1.94 0.42 0.35 0.05
C3 11 198 133 1.81 0.53 0.34 0.07
C4 12 186 154 1.60 0.61 0.31 0.09
C5 12 120 77 1.58 0.40 0.33 0.08

Abbreviations: C1, core location 1; C2, core location 2; C3, core location 3; C4, core location 4; C5, core location 5; Sops, Observed
species; H’, Shannon index; J, Pielou’s evenness index; Nsamples, NUMber of samples; M, mean; SD, standard deviation.

Table A5b One-way ANOVA summary for observed species

df SS MS Fs‘r P
Between groups 4 127 408 31852 1.56 1.98E-01
Within groups 53 1080 270 20 382
Total 57 1207 678

Abbreviations: df, degrees of freedom; SS, sum of squares; MS, mean square; Fer, F-statistic; p, p-value.

Table A5¢ One-way ANOVA summary for Shannon index

df SS MS Fst p
Between groups 4 2.15 0.54 2.38 6.31E-02
Within groups 53 11.97 0.23
Total 57 14.12

Abbreviations: df, degrees of freedom; SS, sum of squares; MS, mean square; Fsr, F-statistic; p, p-value.

Table A5d One-way ANOVA summary for Pielou’s evenness index

df SS MS Fst p
Between groups 4 0.03 0.006 1.15 3.45E-01
Within groups 53 0.29 0.005
Total 57 0.32

Abbreviations: df, degrees of freedom; SS, sum of squares; MS, mean square; Fsr, F-statistic; p, p-value.
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Table A2 Descriptive statistics and ANOVA table determined using the alpha diversity indexes of spatial
groupings across parallel RS filters within a filter gallery
Table B3.6a Descriptive statistics for purification station 1

Alpha diversity index Sobs H J

Rapid sand filter n M SD M SD M SD
RS filter 46 4 279 151 2.09 0.52 0.36 0.07
RS filter 49 4 245 68 2.28 0.19 0.41 0.06
RS filter 50 2 294 8 2.21 0.08 0.37 0.02

Abbreviations: RS filter, rapid sand filter; Sobs, Observed species; H’, Shannon index; J, Pielou’s evenness index; n, number of
samples; M, mean; SD, standard deviation.

Table A6b Descriptive statistics for purification station 3

Alpha diversity index Sobs H J

Rapid sand filter n M SD M SD M SD
RS filter 93 4 242 98 2.10 0.50 0.37 0.06
RS filter 94 4 161 68 2.14 0.09 0.42 0.07
RS filter 95 4 175 64 1.98 0.30 0.37 0.05

Abbreviations: RS filter, rapid sand filter; Sobs, Observed species; H’, Shannon index; J, Pielou’s evenness index; n, number of
samples; M, mean; SD, standard deviation.

Table A6c Descriptive statistics for purification station 4

Alpha diversity index Sobs H J

Rapid sand filter n M SD M SD M SD
RS filter 66 4 154 26 2.13 0.17 0.41 0.04
RS filter 51 4 211 83 2.50 0.46 0.45 0.06
RS filter 54 4 165 73 2.01 0.25 0.38 0.05

Abbreviations: RS filter, rapid sand filter; Sqps, Observed species; H’, Shannon index; J, Pielou’s evenness index; n, number of
samples; M, mean; SD, standard deviation.

Table A6d One-way ANOVA summary for observed species for purification station 1

df SS MS Fst p
Between groups 2 4002 2001 0.17 8.46E-01
Within groups 7 81828 11 690
Total 9 85 830

Abbreviations: df, degrees of freedom; SS, sum of squares; MS, mean square; Fer, F-statistic; p, p-value.

Table A6e One-way ANOVA summary for observed species for purification station 3

df SS MS Fst p
Between groups 2 15023 7512 1.24 3.35E-01
Within groups 9 54 652 6 072
Total 11 69 675

Abbreviations: df, degrees of freedom; SS, sum of squares; MS, mean square; Fsr, F-statistic; p, p-value.

Table A6f One-way ANOVA summary for observed species for purification station 4

df SS MS Fst pP
Between groups 2 7 337 3 669 0.85 4.61E-01
Within groups 9 39 049 4 339
Total 11 46 386

Abbreviations: df, degrees of freedom; SS, sum of squares; MS, mean square; Fsr, F-statistic; p, p-value.

Table A6g One-way ANOVA summary for Shannon index for purification station 1

df SS MS Fst P
Between groups 2 0.08 0.04 0.30 7.52E-01
Within groups 7 0.91 0.13
Total 9 0.99

Abbreviations: df, degrees of freedom; SS, sum of squares; MS, mean square; Fsr, F-statistic; p, p-value.

Table A6h One-way ANOVA summary for Shannon index for purification station 3

df SS MS Fs‘r P
Between groups 2 0.06 0.03 0.24 7.88E-01
Within groups 9 1.05 0.12
Total 11 1.11

Abbreviations: df, degrees of freedom; SS, sum of squares; MS, mean square; Fsr, F-statistic; p, p-value.
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Table A6i One-way ANOVA summary for Shannon index for purification station 4

df SS MS Fst P
Between groups 2 0.51 0.26 2.58 1.31E-01
Within groups 9 0.89 0.10
Total 11 1.40

Abbreviations: df, degrees of freedom; SS, sum of squares; MS, mean square; Fsr, F-statistic; p, p-value.

Table A6j One-way ANOVA summary for Pielou’s evenness index for purification station 1

df SS MS Fst pP
Between groups 2 0.01 0.002 0.69 5.32E-01
Within groups 7 0.03 0.004
Total 9 0.04

Abbreviations: df, degrees of freedom; SS, sum of squares; MS, mean square; Fsr, F-statistic; p, p-value.

Table A6k One-way ANOVA summary for Pielou’s evenness index for purification station 3

df SS MS Fsr p
Between groups 2 0.01 0.004 1.05 3.90E-01
Within groups 7 0.03 0.004
Total 9 0.04

Abbreviations: df, degrees of freedom; SS, sum of squares; MS, mean square; Fsr, F-statistic; p, p-value.

Table A6l One-way ANOVA summary for Pielou’s evenness index for purification station 4

df SS MS Fst P
Between groups 2 0.01 0.005 1.85 2.13E-01
Within groups 7 0.02 0.003
Total 9 0.03

Abbreviations: df, degrees of freedom; SS, sum of squares; MS, mean square; Fsr, F-statistic; p, p-value.
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Table A3 Descriptive statistics and ANOVA table and post-hoc Tukey honest significant difference test
determined using the alpha diversity indexes of spatial groupings across filter galleries
Table A7a Descriptive statistics

Alpha diversity index Sobs H J

Purification station n M SD M SD M SD
PS1 60 322 127 2.15 0.33 0.36 0.05
PS3 64 156 78 1.81 0.45 0.35 0.07
PS4 64 175 62 2.09 0.38 0.39 0.06

Abbreviations: PS1, purification station 1; PS3, purification station 3; PS4, purification station 4; Seps, Observed species; H’,
Shannon index; J, Pielou’s evenness index; n, number of samples; M, mean; SD, standard deviation.

Table A7b One-way ANOVA summary for observed species

df SS MS Fsr p
Between groups 2 1018 321 509 161 59.71 2.20E-16
Within groups 185 1577 531 8 527
Total 187 2595 852

Abbreviations: df, degrees of freedom; SS, sum of squares; MS, mean square; Fsr, F-statistic; p, p-value.

Table A7c One-way ANOVA summary for Shannon index

df SS MS Fs‘r P
Between groups 2 4.01 2.002 12.98 5.31E-06
Within groups 185 28.55 0.154
Total 187 32.56

Abbreviations: df, degrees of freedom; SS, sum of squares; MS, mean square; Fsr, F-statistic; p, p-value.

Table A7d One-way ANOVA summary for Pielou’s evenness index

df SS MS Fst p
Between groups 2 0.06 0.027 7.24 9.43E-04
Within groups 185 0.70 0.003
Total 187 0.76

Abbreviations: df, degrees of freedom; SS, sum of squares; MS, mean square; Fsr, F-statistic; p, p-value.

Table A7e Post-hoc Tukey honest significant difference tests for differences of means

Alpha diversity index Sobs H' J

PS3 vs. PS1 1.00E-07 1.17E-05 5.48E-01
PS4 vs. PS1 1.00E-07 6.46E-01 2.77E-02
PS4 vs. PS3 4.86E-01 3.53E-04 8.30E-04

Abbreviations: PS1, purification station 1; PS3, purification station 3; PS4, purification station 4; Sqps, Observed species; H’,
Shannon index; J, Pielou’s evenness index.

113



Table Ada Descriptive statistics and ANOVA table and post-hoc Tukey honest significant difference test determined
using the alpha diversity indexes for month groupings at purification station 1
Table B3.8a Descriptive statistics

Alpha diversity index Sobs H J

Month n M SD M SD M SD
May 16 409 132 244 0.29 0.40 0.03
June 14 257 72 2.01 0.17 0.35 0.02
July 14 243 85 2.22 0.25 0.40 0.04
August 16 363 129 1.91 0.31 0.31 0.05

Abbreviations: Sobs, Observed species; H’, Shannon index; J, Pielou’s evenness index; n, number of samples; M,
mean; SD, standard deviation.

Table A8b One-way ANOVA summary for observed species

df SS MS Fsr p
Between groups 3 294 023 98 008 8.31 1.16E-04
Within groups 56 660 730 11799
Total 59 954 753

Abbreviations: df, degrees of freedom; SS, sum of squares; MS, mean square; Fst, F-statistic; p, p-value.

Table A8c One-way ANOVA summary for Shannon index

df SS MS Fst p
Between groups 3 2.60 0.87 12.73 1.87E-06
Within groups 56 3.81 0.07
Total 59 6.41

Abbreviations: df, degrees of freedom; SS, sum of squares; MS, mean square; Fst, F-statistic; p, p-value.

Table A8d One-way ANOVA summary for Pielou’s evenness index

df SS MS Fst P
Between groups 3 0.08 0.026 19.02 1.25E-08
Within groups 56 0.08 0.001
Total 59 0.16

Abbreviations: df, degrees of freedom; SS, sum of squares; MS, mean square; Fst, F-statistic; p, p-value.

Table A8e Post-hoc Tukey honest significant difference tests for differences of means

Alpha diversity index Sobs H' J

July vs. August 1.93E-02 1.28E-02 4.00E-07
June vs. August 5.02E-02 7.38E-01 2.13E-02
May vs. August 6.25E-01 2.40E-06 1.00E-07
June vs. July 9.84E-01 1.72E-01 1.46E-02
May vs. July 5.74E-04 9.36E-02 9.98E-01
May vs. June 1.91E-03 1.83E-04 7.21E-03

Abbreviations: Sobs, Observed species; H’, Shannon index; J, Pielou’s evenness index.
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Table A5 Descriptive statistics and ANOVA table and post-hoc Tukey honest significant difference test determined
using the alpha diversity indexes for month groupings at purification station 3
Table A9a Descriptive statistics

Alpha diversity index Sobs H J

Month n M SD M SD M SD
May 16 118 41 1.50 0.33 0.31 0.05
June 16 155 65 1.90 0.35 0.37 0.07
July 16 154 65 1.78 0.55 0.34 0.09
August 16 197 110 2.07 0.38 0.39 0.04

Abbreviations: Sobs, Observed species; H’, Shannon index; J, Pielou’s evenness index; n, number of samples; M,
mean; SD, standard deviation.

Table A9b One-way ANOVA summary for observed species

df SS MS Fst p
Between groups 3 50 168 16 722 3.02 3.66E-02
Within groups 60 332 252 55837
Total 63 382 420

Abbreviations: df, degrees of freedom; SS, sum of squares; MS, mean square; Fst, F-statistic; p, p-value.

Table A9c One-way ANOVA summary for Shannon index

df SS MS Fst p
Between groups 3 2.78 0.93 5.45 2.22E-03
Within groups 60 10.21 0.17
Total 63 12.99

Abbreviations: df, degrees of freedom; SS, sum of squares; MS, mean square; Fst, F-statistic; p, p-value.

Table A9d One-way ANOVA summary for Pielou’s evenness index

df SS MS Fst P
Between groups 3 0.06 0.02 4.26 8.56E-03
Within groups 60 0.27 0.01
Total 63 0.33

Abbreviations: df, degrees of freedom; SS, sum of squares; MS, mean square; Fst, F-statistic; p, p-value.

Table A9e Post-hoc Tukey honest significant difference tests for differences of means

Alpha diversity index Sobs H' J

July vs. August 3.62E-01 1.18E-01 3.02E-01
June vs. August 3.92E-01 6.24E-01 8.73E-01
May vs. August 1.97E-02 1.25E-02 6.90E-03
June vs. July 9.99E-01 8.42E-01 7.47E-01
May vs. July 5.28E-01 2.41E-01 3.78E-01
May vs. June 4.95E-01 4.13E-02 5.28E-02

Abbreviations: Sobs, Observed species; H’, Shannon index; J, Pielou’s evenness index.
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Table A6 Descriptive statistics and ANOVA table and post-hoc Tukey honest significant difference test determined
using the alpha diversity indexes for month groupings at purification station 4
Table A10a Descriptive statistics

Alpha diversity index Sobs H’ J

Month n M SD M SD M SD
May 16 194 73 2.29 0.46 0.42 0.07
June 16 180 46 1.98 0.23 0.37 0.04
July 16 151 64 1.93 0.48 0.37 0.07
August 16 174 58 2.14 0.19 0.40 0.03

Abbreviations: Sobs, Observed species; H’, Shannon index; J, Pielou’s evenness index; n, number of samples; M,
mean; SD, standard deviation.

Table A10b One-way ANOVA summary for observed species

df SS MS Fst p
Between groups 3 15 469 5156 1.38 2.60E-01
Within groups 60 224 890 3748
Total 63 240 359

Abbreviations: df, degrees of freedom; SS, sum of squares; MS, mean square; Fst, F-statistic; p, p-value.

Table A10c One-way ANOVA summary for Shannon index

df SS MS Fst p
Between groups 3 1.25 0.41 3.17 3.07E-02
Within groups 60 7.90 0.13
Total 63 9.15

Abbreviations: df, degrees of freedom; SS, sum of squares; MS, mean square; Fst, F-statistic; p, p-value.

Table A10d One-way ANOVA summary for Pielou’s evenness index

df SS MS Fs‘r P
Between groups 3 0.02 0.01 3.40 2.34E-02
Within groups 60 0.19 0.09
Total 63 0.21

Abbreviations: df, degrees of freedom; SS, sum of squares; MS, mean square; Fst, F-statistic; p, p-value.

Table A10e Post-hoc Tukey honest significant difference tests for differences of means

Alpha diversity index Sobs H' J

July vs. August 7.13E-01 3.88E-01 5.43E-01
June vs. August 9.91E-01 6.34E-01 5.06E-01
May vs. August 7.92E-01 6.34E-01 5.32E-01
June vs. July 5.31E-01 9.78E-01 1.99E-01
May vs. July 2.04E-01 3.49E-02 4.42E-02
May vs. June 9.22E-01 9.10E-02 3.81E-02

Abbreviations: Sobs, Observed species; H’, Shannon index; J, Pielou’s evenness index.
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Table A7 AMOVA and parsimony: Testing for differences in the prokaryotic composition amongst spatial groupings
across the surface of the rapid sand filter
Table A11a Structure-base AMOVA test

Bray-Curtis

Weighted UniFrac

df SS MS Fs‘r P

SS MS Fst P

Between groups
Within groups
Total

8 0.33 0.04 0.33 1.00E+00 0.14 0.02 0.34 1.00E+00

99 1222  0.12
107 12.54

5.10 0.05
5.24

Abbreviations: df, degrees of freedom; SS, sum of squares; MS, mean square; Fst, F-statistic; p, p-value.

Table A11b Membership-base AMOVA test

Jaccard

Unweighted UniFrac

df SS MS Fst p

SS MS Fst P

Between groups
Within groups
Total

8 1.93 0.24 0.80 1.00E+00 1.60 0.20 0.78 1.00E+00

99 30.11 0.30
107  32.04

2543 0.26
27.03

Abbreviations: df, degrees of freedom; SS, sum of squares; MS, mean square; Fst, F-statistic; p, p-value.

Table A11c Parsimony tests

Structure-base diversity matrices

Membership-base diversity matrices

Bray-Curtis Weighted UniFrac

Jaccard Unweighted UniFrac

S$1-S2
S$1-S3
S2-S3
S1-S4
S2-S4
S3-S4
S1-S5
S§2-S5
S3-S5
S4-S5
S$1-S6
S2-S6
S3-S6
S4-S6
S5-S6
S§1-§7
S§2-S7
S3-S7
S4-S7
S5-S7
S6-S7
S1-S8
S2-S8
S3-S8
S4-S8
S5-S8
S6-S8
S7-S8
S$1-S9
S2-S9
S3-S9
S4-S9
S5-S9
S6-S9
S7-S9
S8-S9

9.98E-01 8.30E-01
5.55E-01 9.66E-01
9.62E-01 8.07E-01
9.69E-01 9.99E-01
9.69E-01 8.27E-01
9.64E-01 9.74E-01
8.06E-01 9.96E-01
9.98E-01 9.97E-01
9.99E-01 9.98E-01
9.98E-01 9.76E-01
8.15E-01 9.98E-01
9.98E-01 7.98E-01
1.00E+00 9.70E-01
9.99E-01 9.66E-01
1.00E+00 5.34E-01
9.67E-01 1.00E+00
1.00E+00 9.65E-01
9.67E-01 1.00E+00
9.73E-01 9.99E-01
9.98E-01 9.97E-01
9.98E-01 5.70E-01
8.03E-01 8.16E-01
9.62E-01 8.29E-01
9.76E-01 9.99E-01
9.98E-01 9.75E-01
9.69E-01 9.65E-01
9.61E-01 8.39E-01
9.68E-01 9.71E-01
8.19E-01 8.20E-01
8.02E-01 8.27E-01
5.31E-01 9.58E-01
9.64E-01 9.96E-01
9.82E-01 8.14E-01
8.37E-01 9.62E-01
9.61E-01 8.08E-01
8.04E-01 9.97E-01

1.00E+00 1.00E+00
1.00E+00 1.00E+00
9.99E-01 9.95E-01
1.00E+00 1.00E+00
1.00E+00 9.67E-01
1.00E+00 9.98E-01
1.00E+00 9.99E-01
1.00E+00 9.72E-01
1.00E+00 1.00E+00
1.00E+00 9.64E-01

9.97E-01 9.97E-01
9.97E-01 9.99E-01
9.98E-01 1.00E+00
9.98E-01 1.00E+00
9.99E-01 1.00E+00

1.00E+00 1.00E+00
1.00E+00 9.97E-01
1.00E+00 9.98E-01
1.00E+00 9.98E-01

9.98E-01 9.72E-01
1.00E+00 1.00E+00
9.68E-01 9.64E-01
9.96E-01 1.00E+00
9.72E-01 9.67E-01
9.98E-01 9.99E-01
9.61E-01 8.36E-01
9.71E-01 9.98E-01
9.98E-01 1.00E+00
1.00E+00 9.96E-01
9.72E-01 9.76E-01

9.78E-01 9.70E-01
9.75E-01 9.97E-01

9.73E-01 8.26E-01
9.99E-01 9.68E-01
9.68E-01 9.99E-01
9.68E-01 9.97E-01
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Abbreviations: S1, surface location 1; S2, surface location 2; S3, surface location 3; S4, surface location 4; S5,
surface location 5; S6, surface location 6; S7, surface location 7; S8, surface location 8; S9, surface location 9.

Table A8 AMOVA and parsimony: Testing for differences in the prokaryotic composition amongst spatial groupings
along the depth of the rapid sand filter
Table A12a Structure-base AMOVA test

Bray-Curtis

Weighted UniFrac

df SS MS Fs‘r P

SS MS Fst P

Between groups
Within groups
Total

4 0.38 0.10  0.69 8.77E-01 0.23 0.06 0.73 7.64E-01

53 7.38 0.14
57 7.76

4.08 0.08
4.31

Abbreviations: df, degrees of freedom; SS, sum of squares; MS, mean square; Fst, F-statistic; p, p-value.

Table A12b Membership-base AMOVA test

Jaccard

Unweighted UniFrac

df SS MS Fs‘r P

SS MS Fst P

Between groups
Within groups
Total

4 1.53 0.38 1.13 1.21E-01 1.33 0.33 1.15 1.19E-01

53 17.97 0.34
57 19.50

15.29  0.29
16.62

Abbreviations: df, degrees of freedom; SS, sum of squares; MS, mean square; Fst, F-statistic; p, p-value.

Table A12c Parsimony tests

Structure-base diversity matrices

Membership-base diversity matrices

Bray-Curtis Weighted UniFrac

Jaccard Unweighted UniFrac

C1-C2
C1-C3
C2-C3
C1-C4
C2-C4
C3-C4
C1-C5
C2-C5
C3-C5
C4-C5

9.98E-01 9.79E-01
9.88E-01 9.11E-01
9.93E-01 9.89E-01
8.26E-01 9.71E-01
9.61E-01 8.11E-01
9.85E-01 6.71E-01
8.97E-01 6.84E-01
9.03E-01 9.05E-01
9.56E-01 4.45E-01
9.08E-01 6.52E-01

1.00E+00 8.15E-01
1.00E+00 3.50E-01
1.00E+00 9.03E-01
8.88E-01 2.50E-01
8.72E-01 8.29E-01
1.00E+00 9.88E-01
1.00E+00 7.00E-03
1.00E+00 3.79E-01
1.00E+00 9.53E-01
1.00E+00 1.00E+00

Abbreviations: C1, core location 1; C2, core location 2; C3, core location 3; C4, core location 4; C5, core location

5.
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Table A9 AMOVA and parsimony: Testing for differences in the prokaryotic composition amongst spatial groupings
across parallel RS filters within a filter gallery
Table A13a Structure-base AMOVA test purification station 1

Bray-Curtis Weighted UniFrac

df SS MS Fst p SS MS Fst p
Between groups 2 0.13 0.07 0.61 8.14E-01 0.10 0.05 0.91 5.08E-01
Within groups 7 0.77 0.11 0.37 0.05
Total 9 0.90 0.47

Abbreviations: df, degrees of freedom; SS, sum of squares; MS, mean square; Fst, F-statistic; p, p-value.

Table A13b Membership-base AMOVA test purification station 1

Jaccard Unweighted UniFrac

df SS MS Fst p SS MS Fst p
Between groups 2 0.58 029 0.98 5.60E-01 0.46 0.23 0.95 6.08E-01
Within groups 7 2.06 0.29 1.70 0.24
Total 9 2.64 2.16

Abbreviations: df, degrees of freedom; SS, sum of squares; MS, mean square; Fst, F-statistic; p, p-value.

Table A13c Parsimony tests purification station 1

Structure-base diversity matrices Membership-base diversity matrices
Bray-Curtis ~ Weighted UniFrac Jaccard Unweighted UniFrac
RS filter 46 vs. RS filter 49 7.83E-01 7.61E-01 7.71E-01 7.83E-01
RS filter 46 vs. RS filter 50 1.00E+00 1.00E+00 1.00E+00 1.00E+00
RS filter 49 vs. RS filter 50 1.00E+00 1.00E+00 1.00E+00 1.00E+00

Abbreviations: RS, rapid sand.

Table A13d Structure-base AMOVA test purification station 3

Bray-Curtis Weighted UniFrac

df SS MS Fst p SS MS Fst p
Between groups 2 0.23 0.12 0.78 8.38E-01 0.89 0.04 0.65 7.37E-01
Within groups 7 1.35 0.15 0.61 0.07
Total 9 1.58 0.70

Abbreviations: df, degrees of freedom; SS, sum of squares; MS, mean square; Fst, F-statistic; p, p-value.

Table A13e Membership-base AMOVA test purification station 3

Jaccard Unweighted UniFrac

df SS MS Fst p SS MS Fst p
Between groups 2 0.55 0.27  0.99 5.09E-01 0.47 0.24 1.00 4.43E-01
Within groups 7 2.48 0.28 0.14 0.24
Total 9 3.03 2.61

Abbreviations: df, degrees of freedom; SS, sum of squares; MS, mean square; Fst, F-statistic; p, p-value.
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Table A13f Parsimony tests purification station 3

Structure-base diversity matrices

Membership-base diversity matrices

Bray-Curtis Weighted UniFrac Jaccard Unweighted UniFrac
RS filter 93 vs. RS filter 94 7.63E-01 7.87E-01 7.77E-01 7.67E-01
RS filter 93 vs. RS filter 95 7.81E-01 7.58E-01 7.63E-01 7.77E-01
RS filter 94 vs. RS filter 95 7.59E-01 1.00E+01 1.00E+00 1.00E+00

Abbreviations: RS, rapid sand.

Table A13g Structure-base AMOVA test purification station 4

Bray-Curtis

Weighted UniFrac

df SS MS Fst p

SS MS Fst p

Between groups 2 0.15 0.07 0.58 8.45E-01
Within groups 7 1.13 0.13
Total 9 1.27

0.09 0.05 0.80 5.59E-01
0.51 0.06
0.60

Abbreviations: df, degrees of freedom; SS, sum of squares; MS, mean square; Fst, F-statistic; p, p-value.

Table A13h Membership-base AMOVA test purification station 4

Jaccard

Unweighted UniFrac

df SS MS Fst p

SS MS Fst p

Between groups 2 0.51 0.25 1.02 4.45E-01
Within groups 7 2.27 0.25
Total 9 2.77

0.43 0.21  0.98 5.25E-01
1.95 0.22
2.38

Abbreviations: df, degrees of freedom; SS, sum of squares; MS, mean square; Fst, F-statistic; p, p-value.

Table A13i Parsimony tests purification station 4

Structure-base diversity matrices

Membership-base diversity matrices

Bray-Curtis ~ Weighted UniFrac Jaccard Unweighted UniFrac
RS filter 51 vs. RS filter 54 8.00E-01 7.79E-01 1.00E+00 7.73E-01
RS filter 51 vs. RS filter 66 1.00E+00 7.89E-01 1.00E+00 1.00E+00
RS filter 54 vs. RS filter 66 1.00E+00 1.00E+00 1.00E+00 7.78E-01

Abbreviations: RS, rapid sand.
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Table A10 AMOVA and parsimony: Testing for differences in the prokaryotic composition amongst spatial groupings

across filter galleries

Table A14a Structure-base AMOVA test purification station 1

Weighted UniFrac

SS MS Fst P

Bray-Curtis

df SS
Between groups 2 0.59
Within groups 31 3.76
Total 33 4.35

0.27 0.14 2.04 2.00E-02
1.77 0.06
2.04

Abbreviations: df, degrees of freedom; SS, sum of squares; MS, mean square; Fst, F-statistic; p, p-value.

Table A14b Membership-base AMOVA test purification station 1

Unweighted UniFrac

SS MS Fst P

Jaccard

df SS
Between groups 2 1.12
Within groups 31 8.44
Total 33 9.56

0.92 0.46 2.00 1.00E-03
7.16 0.23
8.08

Abbreviations: df, degrees of freedom; SS, sum of squares; MS, mean square; Fst, F-statistic; p, p-value.

Table A14c Post-hoc pair-wise AMOVA tests

Structure-base diversity matrices

Membership-base diversity matrices

Bray-Curtis ~ Weighted UniFrac Jaccard Unweighted UniFrac
PS1vs. PS3 1.00E-03 1.80E-02 1.00E-03 1.00E-03
PS1 vs. PS4 1.80E-02 2.30E-02 1.00E-03 1.00E-03
PS3vs. PS4 8.80E-02 1.60E-01 5.90E-02 6.40E-02

Abbreviations: PS1, purification station 1; PS3, purification station 3; PS4, purification station 4.

Table A14d Parsimony tests

Structure-base diversity matrices

Membership-base diversity matrices

Bray-Curtis ~ Weighted UniFrac Jaccard Unweighted UniFrac
PS1vs. PS3 9.00E-03 9.00E-03 1.00E-03 1.00E-03
PS1 vs. PS4 4.60E-02 4.50E-02 1.00E-03 1.00E-03
PS3vs. PS4 8.36E-01 5.42E-01 8.10E-02 2.50E-01

Abbreviations: PS1, purification station 1; PS3, purification station 3; PS4, purification station 4.
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Table A11 Descriptive statistics, ANOVA table and post-hoc Tukey honest significant difference test determined
using the beta diversity indexes of spatial groupings across filter galleries
Table A15a Descriptive statistics

Structure-base diversity matrices Membership-base diversity matrices
Bray-Curtis Weighted UniFrac  Jaccard Unweighted UniFrac
Purification station n M SD M SD M SD M SD
PS1 vs. PS3 120 0.52 0.14 0.36 0.08 0.80 0.04 0.73 0.05
PS1 vs. PS4 120 0.49 0.11 0.34 0.09 0.78 0.04 0.72 0.05
PS3vs. PS4 144 0.47 0.18 0.33 0.12 0.73 0.04 0.68 0.05

Abbreviations: PS1, purification station 1; PS3, purification station 3; PS4, purification station 4; n, number of
samples; M, mean; SD, standard deviation.

Table A15b One-way ANOVA summary for Bray-Curtis and weighted UniFrac

Bray-Curtis Weighted UniFrac

df SS MS FST P SS MS FST p
Between groups 2 0.08 0.04 1.74 1.17E-01 0.05 0.03 2.61 7.49E-01
Within groups 381 77.66 0.018 3.68 0.01
Total 383 77.74 3.73

Abbreviations: df, degrees of freedom; SS, sum of squares; MS, mean square; Fst, F-statistic; p, p-value.

Table A15¢c One-way ANOVA summary for Jaccard and unweighted UniFrac

Jaccard Unweighted UniFrac

df SS MS Fst p SS MS Fst p
Between groups 2 0.35 0.17 99.94  220E-16 0.22 0.11  43.44  2.20E-16
Within groups 381 0.66 0.00 0.96 0.00
Total 383 1.01 1.18

Abbreviations: df, degrees of freedom; SS, sum of squares; MS, mean square; Fst, F-statistic; p, p-value.

Table A15d Post-hoc pair-wise ANOVA tests

Membership-base diversity matrices

Jaccard Unweighted UniFrac
PS1 vs. PS4 and PS1 vs. PS3 8.10E-04 3.44E-024
PS3 vs. PS4 and PS1 vs. PS3 1.00E-07 1.00E-07
PS3 vs. PS4 and PS1 vs. PS4 1.00E-07 1.00E-07

Abbreviations: PS1, purification station 1; PS3, purification station 3; PS4, purification station 4.
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Table A12 Distance-based test of homogeneity of multivariate dispersion amongst spatial groupings across filter

galleries

Table A16a Average distance to group centroid

Structure-base diversity matrices

Membership-base diversity matrices

Zgc ZWUF Zy ZyuF
PS1 0.29 0.21 0.51 0.46
PS3 0.33 0.23 0.50 0.46
PS4 0.32 0.22 0.48 0.44

Abbreviations: z, average structure- or membership-based matrices distance to group centroid; PS1, purification

station 1; PS3, purification station 3; PS4, purification station 4.

Table A16b One-way ANOVA summary for Bray-Curtis and weighted UniFrac

Bray-Curtis

Weighted UniFrac

df SS MS Fst p

SS MS Fst p

Between groups
Within groups
Total

2 0.009 0.005 0.41 6.66E-01 0.006 0.001 2.51 9.78E-02
31 0.341 0.011 0.039  0.004
33 0.350 0.045

Abbreviations: df, degrees of freedom; SS, sum of squares; MS, mean square; Fst, F-statistic; p, p-value.

Table A16c One-way ANOVA summary for Jaccard and unweighted UniFrac

Jaccard

Unweighted UniFrac

df SS MS Fst p

SS MS Fst P

Between groups
Within groups
Total

2 0.003  0.001 0.36
31 0.126  0.004
33 0.057

7.00E-01 0.003 0.001 0.36 4.37E-01
0.054  0.002
0.057

Abbreviations: df, degrees of freedom; SS, sum of squares; MS, mean square; Fst, F-statistic; p, p-value.
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Table A13 AMOVA and parsimony: Testing for differences in the prokaryotic composition amongst month groupings

for purification station 1

Table A17a Structure-base AMOVA test purification station 1

Bray-Curtis Weighted UniFrac

df SS Fst p SS MS Fst p
Between groups 3 0.62 4.38 0.32 0.11 412 1.00E-03
Within groups 6 0.28 0.15 0.03
Total 9 0.90 0.47

Abbreviations: df, degrees of freedom; SS, sum of squares; MS, mean square; Fst, F-statistic; p, p-value.

Table A17b Membership-base AMOVA test purification station 1

Jaccard Unweighted UniFrac

df SS Fst p SS MS Fst p
Between groups 3 1.06 1.35 0.91 0.30 1.46 1.00E-03
Within groups 6 1.57 1.25 0.21
Total 9 2.64 2.16

Abbreviations: df, degrees of freedom; SS, sum of squares; MS, mean square; Fst, F-statistic; p, p-value.

Table A17c Post-hoc pair-wise AMOVA tests

Structure-base diversity matrices

Membership-base diversity matrices

Bray-Curtis ~ Weighted UniFrac Jaccard Unweighted UniFrac
August vs. July 1.10E-01 1.02E-01 1.00E-01 9.90E-02
August vs. June 9.70E-02 1.12E-01 2.20E-02 1.95E-01
August vs. May 9.20E-02 8.80E-02 1.13E-02 9.90E-02
July vs. June 3.30E-01 6.59E-01 3.35E-02 3.29E-01
July vs. May 1.10E-01 1.04E-01 1.01E-01 9.50E-02
June vs. May 1.01E-01 9.50E-02 2.88E-02 2.04E-01

Table A17d Parsimony tests

Structure-base diversity matrices

Membership-base diversity matrices

Bray-Curtis Weighted UniFrac Jaccard Unweighted UniFrac
August vs. July 1.90E-01 1.00E+00 2.11E-01 2.05E-01
August vs. June 2.08E-01 1.00E+00 1.00E+00 1.00E+00
August vs. May 1.00E+00 1.00E+00 3.24E-01 2.95E-01
July vs. June 8.50E-02 6.90E-02 8.20E-02 7.70E-02
July vs. May 1.96E-01 2.15E-01 2.13E-01 1.93E-01
June vs. May 2.30E-01 1.74E-01 1.00E+00 1.90E-01
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Table A14 AMOVA and parsimony: Testing for differences in the prokaryotic composition amongst month groupings
for purification station 3
Table A18a Structure-base AMOVA test purification station 1

Bray-Curtis Weighted UniFrac

df SS MS Fst p SS MS Fst p
Between groups 3 0.60 0.20 1.58 4.00E-03 0.40 0.13  0.70 3.00E-03
Within groups 8 0.98 0.12 0.31 0.04
Total 11 1.58 0.70

Abbreviations: df, degrees of freedom; SS, sum of squares; MS, mean square; Fst, F-statistic; p, p-value.

Table A18b Membership-base AMOVA test purification station 1

Jaccard Unweighted UniFrac

df SS MS Fst p SS MS Fst p
Between groups 3 0.92 0.31 1.16 4.10E-02 0.78 259 1.183 9.50E-02
Within groups 8 2.11 0.26 1.84 0.23
Total 11 3.03 2.62

Abbreviations: df, degrees of freedom; SS, sum of squares; MS, mean square; Fst, F-statistic; p, p-value.

Table A18c Post-hoc pair-wise AMOVA tests
Structure-base diversity matrices

Membership-base diversity matrices

Bray-Curtis ~ Weighted UniFrac Jaccard Unweighted UniFrac
August vs. July 1.06E-01 8.60E-02 9.10E-02 1.00E+00
August vs. June 4.96E-01 1.08E-01 2.98E-01 1.00E+00
August vs. May 2.00E-01 8.70E-02 1.09E-01 1.00E+00
July vs. June 2.90E-01 3.00E-01 2.90E-01 1.00E+00
July vs. May 1.00E-01 8.70E-02 9.10E-02 1.00E+00
June vs. May 1.10E-01 1.05E-01 3.14E-01 1.00E+00

Table A18d Parsimony tests

Structure-base diversity matrices Membership-base diversity matrices

Bray-Curtis Weighted UniFrac Jaccard Unweighted UniFrac
August vs. July 9.60E-02 7.90E-02 6.70E-02 9.00E-02
August vs. June 1.00E+00 6.28E-01 6.11E-01 6.31E-01
August vs. May 8.30E-02 1.07E-01 1.01E-01 7.70E-02
July vs. June 6.07E-01 6.13E-01 6.11E-01 5.95E-01
July vs. May 9.30E-02 9.30E-02 8.80E-02 7.90E-02
June vs. May 6.15E-01 6.03E-01 6.10E-01 5.94E-01
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Table A15 AMOVA and parsimony: Testing for differences in the prokaryotic composition amongst month groupings for

purification station 3

Table A19a Structure-base AMOVA test purification station 1

Bray-Curtis Weighted UniFrac

df SS MS Fst p SS MS Fst p
Between groups 3 0.63 0.21 2.63 8.00E-03 0.34 0.11 3.53 7.00E-03
Within groups 8 0.64 0.08 0.26 0.03
Total 11 1.27 0.60

Abbreviations: df, degrees of freedom; SS, sum of squares; MS, mean square; Fst, F-statistic; p, p-value.

Table A19b Membership-base AMOVA test purification station 1

Jaccard Unweighted UniFrac

df SS MS Fst p SS MS Fst p
Between groups 3 0.90 0.30 1.29 1.00E-03 0.77 0.26 1.27 3.00E-03
Within groups 8 1.87 0.23 1.61 0.20
Total 11 2.77 2.38

Abbreviations: df, degrees of freedom; SS, sum of squares; MS, mean square; Fst, F-statistic; p, p-value.

Table A19c Post-hoc pair-wise AMOVA tests

Structure-base diversity matrices

Membership-base diversity matrices

Bray-Curtis Weighted UniFrac Jaccard Unweighted UniFrac
August vs. July 6.14E-01 4.84E-01 1.30E-01 3.11E-01
August vs. June 9.20E-02 9.60E-02 2.30E-02 1.01E-01
August vs. May 8.50E-02 2.13E-01 9.80E-02 1.18E-01
July vs. June 1.31E-01 1.02E-01 2.30E-02 1.84E-01
July vs. May 4.60E-02 3.01E-01 9.90E-02 1.08E-01
June vs. May 8.90E-02 1.04E-01 1.85E-01 2.13E-01

Table A19d Parsimony tests

Structure-base diversity matrices

Membership-base diversity matrices

Bray-Curtis Weighted UniFrac Jaccard Unweighted UniFrac
August vs. July 5.94E-01 1.00E+00 6.90E-02 8.70E-02
August vs. June 7.60E-02 8.60E-02 5.85E-01 9.60E-02
August vs. May 5.84E-01 8.10E-02 8.80E-02 8.10E-02
July vs. June 5.68E-01 6.05E-01 6.17E-01 8.40E-02
July vs. May 7.70E-02 8.70E-02 8.70E-02 8.20E-02
June vs. May 8.50E-02 6.60E-02 1.03E-01 5.74E-01
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Table A20 Number of sequence reads generated by the lllumina MiSeq platform and the sequence reads
retained after a processing series conducted in MOTHUR.

Sample Treatment Plant Illlumina MiSeq sequences Sequence reads after
number sample reads processing
1 Sand_01 29927 26489
2 Sand_02 22690 20020
3 Sand_03 32421 28333
4 Sand_04 29220 25760
5 Sand_05 27233 24376
6 Sand_06 7277 6373
7 Sand_07 15174 13344
8 Sand_08 33066 29161
9 Sand_09 29855 26088
10 Sand_10 28620 25452
11 Sand_11 27805 24092
12 Sand_12 41746 36856
13 Sand_13 39535 35026
14 Sand_14 35208 31408
15 Sand_15 33728 30271
16 Sand_16 31906 28335
17 Sand_17 61650 40522
18 Sand_18 30720 19974
19 Sand_19 58835 40470
20 Sand_20 35859 24828
21 Sand_21 38572 26246
22 Sand_22 44477 29374
23 Sand_23 46127 32001
24 Sand_24 27885 18594
25 Sand_25 16630 11293
26 Sand_26 48351 33737
27 Sand_27 47981 31673
28 Sand_28 19287 14006
29 Sand_29 17005 10746
30 Sand_30 43011 31628
31 Sand_31 69143 49034
32 Sand_32 8802 6244
33 Sand_33 38608 26926
34 Sand_34 45366 31352
35 Sand_36 22377 15608
36 Sand_37 58882 42490
37 Sand_38 56101 40691
38 Sand_39 52247 36569
39 Sand_40 24798 17815
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40 Sand_41 49481 33873
41 Sand_42 59263 41672
42 Sand_43 55884 38270
43 Sand_44 62084 44623
44 Sand_45 19149 13229
45 Sand_46 18196 12791
46 Sand_47 20776 16157
47 Sand_48 41046 28763
48 Sand_49 41009 28112
49 Sand_50 25876 18233
50 Sand_51 65426 47787
51 Sand_52 66082 48673
52 Sand_53 44882 31903
53 Sand_54 33037 23802
54 Sand_55 16274 12104
55 Sand_56 9765 6314

56 Sand_57 40967 30657
57 Sand_58 23032 16187
58 Sand_59 41592 29874
59 Sand_60 49506 36445
60 Sand_61 82620 62180
61 Sand_62 31518 23925
62 Sand_63 52061 35818
63 Sand_65 56789 39841
64 Sand_66 23921 16584
65 Sand_67 44685 31772
66 Sand_68 46952 32032
67 Sand_69 48024 35124
68 Sand_70 33852 23267
69 Sand_71 32068 22598
70 Sand_72 32232 23374
71 Sand_73 70305 49915
72 Sand_74 27158 19302
73 Sand_75 49988 31744
74 Sand_76 55564 35820
75 Sand_77 63489 41315
76 Sand_79 17786 12366
77 Sand_80 54413 33874
78 Sand_81 55656 37663
79 Sand_82 28186 17843
80 Sand_83 36734 24140
81 Sand_84 90023 59745
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82 Sand_85 63482 40363
83 Sand_86 28781 18589
84 Sand_87 81457 55651
85 Sand_88 55641 38403
86 Sand_89 53594 37028
87 Sand_90 35525 24584
88 Sand_92 6965 4648
89 Sand_93 72258 53505
90 Sand_94 553 125
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APPENDIX B: SUPPLEMENTARY DATA FOR CHAPTER 4

Table B1. Number of sequence reads in the drinking water distribution system samples, generated by the
lllumina MiSeq platform pre- and post-quality processing, conducted in MOTHUR

Number of sequences

Sample number DWDS sample IIIuminzf MiSeq retained after quality
sequncing reads processing

1 RW_1 28699 25532
2 RwW_2 48740 36232
3 RwW_3 73639 51877
4 RW_4 54519 39730
5 RW_5 49494 34159
6 RW_6 27959 18008
7 RW_7 1671 1406
8 RW_9 21092 17894
9 RW_10 30471 24092
10 RW_11 16927 14367
11 RW_12 16031 13882
12 Fl_1 28999 25147
13 Fl_2 76969 54313
14 FI_3 32270 22541
15 Fl_4 35317 26518
16 FI_5 29536 21790
17 Fl_6 52301 35937
18 Fl_7 43515 33736
19 FI_8 9608 7996
20 FI_9 33386 26168
21 Fl_10 9506 7932
22 Fl_11 8534 6941
23 Fl_12 28275 23354
24 Sand_1 27233 24379
25 Sand_2 38572 26254
26 Sand_3 58882 42498
27 Sand_4 66082 48688
28 Sand_5 48024 35123
29 Sand_6 90023 59754
30 Sand_7 2536 2004
31 Sand_8 43451 35882
32 Sand_9 15793 12136
33 Sand_10 43349 35737
34 Sand_11 28496 23544
35 Sand_12 14122 11585
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36 FE_1 36986 32676
37 FE_2 31217 22767
38 FE_3 53267 37356
39 FE_ 4 63547 46404
40 FE_5 49265 34709
41 FE_ 6 50341 32913
42 FE_7 9201 7866
43 FE_8 46830 38736
44 FE_9 56248 46277
45 FE_10 32344 26030
46 FE_11 10231 8219
47 FE_12 8913 7272
48 Cl_1 26712 13871
49 Cl_2 19712 9940
50 Cl_4 3273 1015
51 ClL5 36241 25259
52 Cl_6 52678 28046
53 Cl_7 6405 3003
54 Cl9 10210 7982
55 Cl_10 2365 1359
56 Cl_12 9895 5362
58 BfAm_2 10449 5071
59 BfAm_3 1926 705
60 BfAm_4 11754 7028
61 BfAm_5 82373 54327
62 BfAm_9 21377 18149
57 BfAm_11 16896 12618
63 CIAm__2 22860 13382
64 CIAm__3 3803 2334
65 ClIAm__4 12499 9341
66 CIAm__5 13246 8415
67 CIAm__6 9186 5119
68 CIAm__9 5170 4351
69 DSP_1_1 7079 5943
71 DSP_1_2 57656 38429
72 DSP_1_6 55286 38835
73 DSP_1_7 2255 1754
74 DSP_1_9 7459 6477
70 DSP_1_10 3298 2738
75 DSP_2_1 10675 8902
78 DSP_2 2 23824 16336
79 DSP_2_3 29516 21206
80 DSP_2 4 72956 57953
81 DSP_2 5 78313 58657
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82 DSP_2 6 13410 9385

83 DSP_2_7 1148 868
84 DSP_2 8 11950 10248
76 DSP_2_10 808 658
77 DSP_2_11 4533 3640
85 DSP_3_1 10243 8586
89 DSP_3 8 26920 19660
90 DSP_3 4 21843 15989
91 DSP_3_5 23640 15367
92 DSP_3_8 33479 27946
86 DSP_3_10 10944 8738
87 DSP_3_11 4335 3301
88 DSP_3_2 6712 4296
93 DSP_4 2 17208 11636
94 DSP_4_3 60612 44409
95 DSP_4_5 60813 39822
96 DSP_4 6 64391 46679
97 DSP_4 7 3096 1991
98 DSP_4_8 23622 19570
99 DSP_4 9 1720 1440
100 DSP_5_1 7668 6368
103 DSP_5_2 28428 19399
104 DSP_5_3 29811 21205
105 DSP_5_4 49439 36459
106 DSP_5_5 56797 38150
107 DSP_5_6 6119 4173
108 DSP_5_7 864 675
109 DSP_5_8 35086 28931
101 DSP_5_10 3408 2712
102 DSP_5_12 15398 11865

Drinking water distribution system (DWDS), source water (RW), filter influent (FI), filter effluent (FE), chlorination (Cl), before chloramination
(BfAm), chloramination (CIAm), drinking system point 1 (DSP_1), drinking system point 2 (DSP_2), drinking system point 3(DSP_3), drinking
system point 4 (DSP_4), drinking system point 5 (DSP_5)
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Table B2. Analysis of Molecular Variance (AMOVA) data, showing no significant difference in the DWDS
microbial community structure and membership using beta-diversity metrics, Bray Curtis pairwise and Weighted
Unifrac as well as Jaccard pairwise and Unweighted UniFrac, respectively, according to spatial groupings

Bray Curtis dissimilarity metric

BfAm-CI df SS MS Fst p-value
Among 1 0,54 0,54 1,56 0.08
Within 13 4,49 0,35
Total 14 5,03
BfAm-CIAm df SS MS Fst p-value
Among 1 0,43 0,43 1,07 0.35
Within 10 4,01 0,4
Total 11 4,44
CIAm-DSP2 df SS MS Fsr p-value
Among 1 0,5 0,5 1,46 0.09
Within 13 4.4 0,34
Total 14 49
FE-FI df SS MS Fst p-value
Among 1 0,17 0,17 1,21 0.19
Within 22 3,15 0,14
Total 23 3,32

Jaccard dissimilarity metric
BfAm-CI df SS MS Fst p-value
Among 1 0,44 0,44 1,14 0.14
Within 13 4,98 0,38
Total 14 5,42

Weighted UniFrac metric

BfAm-CI df SS MS Fsr p-value
Among 1 0,46 0,46 2,08 0.05
Within 13 2,89 0,22
Total 14 3,35
BfAm-CIAm df SS MS Fst p-value
Among 1 0,34 0,34 1,2 0.24
Within 10 2,85 0,29
Total 11 3,2
CIAm-DSP2 df SS MS Fsr p-value
Among 1 0,24 0,24 0,99 0.43
Within 13 3,09 0,24
Total 14 3,33
DSP3-DSP5 df SS MS Fst p-value
Among 1 0,18 0,18 1,34 0.19
Within 17 2,3 0,14
Total 18 2,48
DSP4-DSP5 df SS MS Fst p-value
Among 1 0,2 0,2 1,61 0.07
Within 15 1,83 0,12
Total 16 2,02
FE-FI df SS MS Fsr p-value
Among 1 0,1 0,1 1,14 0.30
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Within 22 1,94 0,09

Total 23 2,04

Unweighted UniFrac metric
BfAm-CI df SS MS Fst p-value
Among 1 0,3 0,3 0,93 0.55
Within 13 4,15 0,32
Total 14 4,44
BfAm-CIAm df SS MS Fsr p-value
Among 1 0,35 0,35 1,14 0.15
Within 10 3,09 0,31
Total 11 3,45
CI-CIAm df SS MS Fst p-value
Among 1 0,4 0,4 1,33 0.05
Within 13 3,87 0,3
Total 14 4,27

Abbreviations: source water (RW), filter influent (FI), filter effluent (FE), chlorination (Cl), before chloramination (BfAm), chloramination
(CIAm), drinking system point 1 (DSP_1), drinking system point 2 (DSP_2), drinking system point 3(DSP_3), drinking system point 4
(DSP_4), drinking system point 5 (DSP_5); observed species (Sobs, richness), Shannon diversity (H’, diversity) and Pielou’s evenness (J,
evenness), degrees of freedom (df), sum of squares (SS), mean square (MS), F-statistic (FST).
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APPENDIX C: SUPPLEMENTARY DATA FOR CHAPTER 5

Table C1 ANOVA table and P-values for Sobs, Shannon and Pielou, evaluating an overall seasonal statstical

insignificant effect in community

Sobs

DF SS MS F-value P-value
Between the groups 3 6099 2033.16 2.7636 0.05072
Within the groups 54 39727 735.68
Total 57
Shannon

DF SS MS F-value P-value
Between the groups 3 6.092 2.03054 3.107 0.04392
Within the groups 54 35.292 0.65355
Total 57
Pielou

DF SS MS F-value P-value
Between the groups 0.15763 0.052543 3.0233 0.374 0.0474
Within the groups 0.93847 0.017379
Total 57

Table C2 Post hoc Tukey HSD P-values for Sobs, Shannon and Pielou, evaluating sesonal statstical
insignificant effect in community

Sobs Shannon Pielou
Spring-Autumn 0.5496104 0.2606409 0.2936929
Summer-Autumn 0.1807409 0.2854198 0.4841075
Winter-Autumn 0.9547221 0.9338375 0.8306824
Summer-Spring 0.8646796 0.9999992 0.9920947
Winter-Spring 0.2641958 0.0806447 0.0525938
Winter-Summer 0.0628875 0.0953833 0.1223847

135



Table C3 ANOVA table and P-values for Sobs, Shannon and Pielou, evaluating an overall monthly statstical

insignificant effect in community

Sobs
DF SS MS F- P-
value value
Between the groups 11 11532 1048.38 1.4062 0.2026
Within the groups 46 34294 745.52
Total 57
Shannon
DF SS MS F- P-
value value
Between the groups 11 10.926 0.99329 1.5002 0.1642
Within the groups 46 30.457 0.66211
Total 57
Pielou
DF SS MS F- P-
value value
Between the groups 11 0.31346 0.028497 1.6749 0.1098
Within the groups 46 0.78263 0.017014
Total 57
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Table C4: Post hoc Tukey HSD P-values for Sobs, Shannon and Pielou, evaluating monthlyl statstical
insignificant effect in community

Sobs Shannon Pielou
August-April 0.9997338 0.9648181 0.8698433
December-April 0.9999744 0.9649250 0.8195695
February-April 0.9678098 0.9558841 0.9245446
January-April 0.8652288 0.9458132 0.9598163
July-April 0.9999353 0.9999860 0.9999972
June-April 0.9991355 0.9999509 0.9999995
March-April 0.9997246 0.9967485 0.9556086
May-April 0.9999506 1.0000000 0.9992683
November-April 0.9999191 0.9934414 0.9703604
October-April 0.9648619 0.6893956 0.4899877
September-April 0.9999999 0.9801701 0.8364756
December-August 1.0000000 1.0000000 1.0000000
February-August 0.9999829 1.0000000 1.0000000
January-August 0.9977982 1.0000000 1.0000000
July-August 0.9514348 0.7335460 0.5837162
June-August 0.8868699 0.6860596 0.6328446
March-August 1.0000000 0.9999999 1.0000000
May-August 0.9553762 0.9862501 0.9994790
November-August 1.0000000 1.0000000 0.9999999
October-August 0.9999772 0.9999547 0.9999632
September-August 0.9999997 1.0000000 1.0000000
February-December 0.9999322 1.0000000 0.9999999
January-December 0.9961847 1.0000000 0.9999998
July-December 0.9836701 0.7535733 0.5314548
June-December 0.9527634 0.7099535 0.5779119
March-December 1.0000000 0.9999995 0.9999987
May-December 0.9853043 0.9854595 0.9975271
November-December 1.0000000 1.0000000 0.9999937
October-December 0.9999146 0.9999938 0.9999997
September-December 1.0000000 1.0000000 1.0000000
January-February 0.9999994 1.0000000 1.0000000
July-February 0.6853428 0.7053560 0.6814448
June-February 0.5478288 0.6565741 0.7277970
March-February 0.9999837 0.9999996 1.0000000
May-February 0.6967265 0.9817394 0.9999216
November-February 0.9999291 1.0000000 1.0000000
October-February 1.0000000 0.9999783 0.9997100
September-February 0.9974893 1.0000000 1.0000000
July-January 0.4840009 0.6982706 0.7833475
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June-January 0.3624651 0.6520671 0.8206661
March-January 0.9978495 0.9999961 1.0000000
May-January 0.4950236 0.9750942 0.9999813
November-January 0.9954921 0.9999994 1.0000000
October-January 0.9999996 0.9999991 0.9996822
September-January 0.9689910 1.0000000 1.0000000
June-July 1.0000000 1.0000000 1.0000000
March-July 0.9508057 0.9085956 0.7554875
May-July 1.0000000 0.9998303 0.9689879
November-July 0.9688522 0.8747005 0.8004412
October-July 0.6744759 0.3248390 0.2190566
September-July 0.9960730 0.7938281 0.5352436
March-June 0.8857733 0.8797478 0.7972982
May-June 1.0000000 0.9995670 0.9794475
November-June 0.9189232 0.8403313 0.8382892
October-June 0.5365575 0.2849329 0.2517898
September-June 0.9828009 0.7504131 0.5845419
May-March 0.9547837 0.9993238 0.9999888
November-March 1.0000000 1.0000000 1.0000000
October-March 0.9999782 0.9971045 0.9989008
September-March 0.9999996 1.0000000 0.9999999
November-May 0.9716955 0.9983458 0.9999977
October-May 0.6859632 0.7875454 0.9467130
September-May 0.9966152 0.9933074 0.9988715
October-November 0.9999095 0.9987178 0.9976552
September-November 1.0000000 1.0000000 0.9999994
September-October 0.9970890 0.9998032 0.9999893
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Table C5 AMOVA table for distance matrics on Bray-Curtis, unifrac weighted, Jaccard and Unifrac

Unweighted on all months, showing significant differences to one another (shown with a *)

Variables SS ‘ DF MS ‘ Fs P-value
Bray Curtis
april-august-december-january-june-march-may-
november-october-september
Among 5.3121 11 0.482918 1.37916 <0.001*
Within 16.1071 46 0.350155
Total 21.4192 57
Jaccard
april-august-december-january-june-march-may-
november-october-september
Among 4.81554 11 0.437776 1.18943 0.002*
Within 16.9306 46 0.368056
Total 21.7461 57
Unweighted
april-august-december-january-june-march-may-
november-october-september
Among 4.00268 11 0.36388 1.12841 0.056
Within 14.8336 46 0.32247
Total 18.8363 57
Weighted
april-august-december-january-june-march-may-
november-october-september
Among 3.63979 11 0.33089 1.34916 0.005*
Within 11.2818 46 0.245256
Total 14.9216 57
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Table C6 AMOVA showing distance matrices on Bray-Curtis, Unifrac weighted and Jaccard on all months

in relation to one another, showing where the significant difference were found (shown with a *)

Bray- Jaccard Weighted
Curtis

April-August 0.019* 0.082 0.167
April-December 0.142 0.308 0.243
April-February 0.488 0.172 0.533
April-danuary 0.146 0.354 0.511
April-duly 0.792 0.075 0.895
April-dune 0.503 0.228 0.479
April-March 0.437 0.622 0.585
April-May 0.195 0.32 0.282
April-November 0.499 0.368 0.739
April-October 0.05* 0.273 0.107
April-September 0.089 0.051 0.16

August-December 0.025 0.166 0.147
August-February 0.01* 0.02* 0.063
August-January 0.03* 0.108 0.09

August-July 0.045 0.059 0.079
August-dune 0.166 0.149 0.256
August-March 0.006 0.085 0.01*
August-May 0.05* 0.131 0.244
August-November 0.004* 0.084 0.041
August-October 0.004* 0.371 0.033
August-September 0.182 0.684 0.459
December-February 0.281 0.086 0.5

December-January 0.709 0.34 0.736
December-July 0.151 0.036* 0.164
December-June 0.047* 0.191 0.102
December-March 0.144 0.289 0.238
December-May 0.029* 0.254 0.061
December-November 0.434 0.688 0.342
December-October 0.476 0.393 0.574
December-September 0.184 0.355 0.345
February-January 0.24 0.166 0.749
February-duly 0.245 0.047* 0.196
February-June 0.163 0.053* 0.187
February-March 0.223 0.127 0.334
February-May 0.016* 0.082 0.027*
February-November 0.138 0.168 0.197
February-October 0.066 0.099 0.33

February-September 0.042* 0.06 0.179
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January-July 0.109 0.042* 0.197
January-dune 0.041 0.103 0.072
January-March 0.115 0.353 0.274
January-May 0.004* 0.188 0.023*
January-November 0.428 0.343 0.465
January-October 0.229 0.246 0.545
January-September 0.114 0.078 0.19

July-June 0.839 0.194 0.543
July-March 0.274 0.068 0.463
July-May 0.072 0.179 0.082
July-November 0.503 0.09 0.539
July-October 0.051 0.056 0.069
July-September 0.202 0.033* 0.125
June-March 0.145 0.092 0.156
June-May 0.283 0.439 0.195
June-November 0.341 0.301 0.29

June-October 0.021* 0.291 0.027*
June-September 0.234 0.089 0.312
March-May 0.012 0.245 0.028
March-November 0.239 0.306 0.462
March-October 0.004 0.194 0.09

March-September 0.004 0.014 0.025
May-November 0.057 0.352 0.055
May-October 0.035 0.175 0.055
May-September 0.134 0.094 0.096
November-October 0.226 0.591 0.203
November-September 0.158 0.209 0.249
October-September 0.055 0.539 0.087
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Table C7 ANOVA table and P-values for Sobs, Shannon and Pielou, evaluating an overall sample points
statstical insignificant effect in community

Sobs

DF SS MS F-value P-value
Between the groups 3 29596 9865.2 5.2768 0.04668
Within the groups 31 57955 1869.5
Total 33
Shannon

DF SS MS F-value P-value
Between the groups 3 7.310 2.4368 2.1963 0.1084
Within the groups 31 34.395 1.1095
Total 33
Pielou

DF SS MS F-value P-value
Between the groups 3 0.18725 0.062416 2.1024 0.1201
Within the groups 31 0.92033 0.029688
Total 33

Table C8 Post hoc Tukey HSD P-values for Sobs, Shannon and Pielou, evaluating sampling points statstical
insignificant effect in community

Sobs Shannon Pielou
F2-F1 0.0266413 0.7140104 0.9990850
F3-F1 0.9999446 0.8103356 0.3954658
F4-F1 0.9646192 0.6281758 0.3189042
F3-F2 0.0243856 0.2052284 0.2993300
F4-F2 0.0062728 0.1111365 0.2334687
F4-F3 0.9480934 0.9878403 0.9987050
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Table C9 ANOVA table and P-values for Sobs, Shannon and Pielou, evaluating an overall monthly statstical

insignificant effect in community

Sobs
DF SS MS F- P-value
value
Between the groups 9 19591 2176.8 0.8008 0.6192
Within the groups 25 67960 2718.4
Total 34
Shannon
DF SS MS F- P-value
value
Between the groups 9 15.364 1.7071 1.6201 0.1634
Within the groups 25 26.342 1.0537
Total 34
Pielou
DF SS MS F- P-value
value
Between the groups 9 0.52929 0.058810 2.5425 0.03158
Within the groups 25 0.57828 0.023131
Total 34

Table C10 Post hoc Tukey HSD P-values for Sobs, Shannon and Pielou, evaluating monthlyl statstical

insignificant effect in community

Sobs Shannon Pielou
August-April 1.0000000 0.9999845 0.9944807
December-April 0.9999721 0.9945454 0.9757041
January-April 1.0000000 0.9999999 1.0000000
June-April 0.9999198 0.9998737 0.9999037
March-April 0.9996019 0.9999987 0.9999997
May-April 0.9556910 0.3513110 0.1227330
November-April 1.0000000 1.0000000 1.0000000
October-April 0.9998969 0.9999989 0.9998197
September-April 0.9854156 0.9944443 0.9973489
December-August 0.9996337 0.9309805 0.5760585
January-August 1.0000000 0.9998079 0.9932484
June-August 0.9999971 1.0000000 0.9999965
March-August 0.9999685 1.0000000 0.9996396
May-August 0.9129224 0.1781346 0.0196045
November-August 1.0000000 0.9999720 0.9945449
October-August 0.9990765 0.9985716 0.9999988
September-August 0.9953696 0.9999462 1.0000000
January-December 0.9999963 0.9999442 0.9989436
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June-December 0.9893189 0.8895898 0.7960513
March-December 0.9779286 0.9578054 0.9132506
May-December 0.9976074 0.8432784 0.6191145
November-December 0.9997970 0.9982923 0.9906138
October-December 1.0000000 0.9998180 0.7729819
September-December 0.8855480 0.7530655 0.6827831
June-January 0.9999816 0.9993139 0.9996465
March-January 0.9999082 0.9999510 0.9999900
May-January 0.9868107 0.7234449 0.3928135
November-January 1.0000000 1.0000000 1.0000000
October-January 0.9999853 1.0000000 0.9994572
September-January 0.9954085 0.9904430 0.9959466
March-June 1.0000000 0.9999999 0.9999998
May-June 0.7611305 0.1436078 0.0425883
November-June 0.9999986 0.9998258 0.9998586
October-June 0.9821719 0.9955620 1.0000000
September-June 0.9998849 0.9999940 0.9999989
May-March 0.6990298 0.2138928 0.0733153
November-March 0.9999845 0.9999965 0.9999990
October-March 0.9660027 0.9995814 0.9999991
September-March 0.9999807 0.9997562 0.9998524
November-May 0.9391555 0.4746393 0.1991912
October-May 0.9988357 0.5253707 0.0389861
September-May 0.5110696 0.1013409 0.0361831
October-November 0.9994821 0.9999999 0.9997544
September-November 0.9972320 0.9944005 0.9971355
September-October 0.8549698 0.9630523 0.9999997
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Table C11 ANOVA table and P-values for Sobs, Shannon and Pielou, evaluating an overall seasonal statstical
insignificant effect in community

Sobs

DF SS MS F-value P-value
Between the groups 3 2792 930.71 0.3404 0.7962
Within the groups 31 84759 2734.16
Total 33
Shannon

DF SS MS F-value P-value
Between the groups 3 4.369 1.4562 1.209 0.3228
Within the groups 31 37.337 1.2044
Total 33
Pielou

DF SS MS F-value P-value
Between the groups 3 0.20144 0.067146 2.2971 0.09703
Within the groups 31 0.90614 0.029230
Total 33

Table C12 Post hoc Tukey HSD P-values for Sobs, Shannon and Pielou, evaluating sesonal statstical

insignificant effect in community

Sobs Shannon Pielou
Spring-Autumn 0.9600365 0.6782276 0.2764247
Summer-Autumn 0.9938473 0.9989927 0.9999470
Winter-Autumn 0.8819051 0.4148561 0.1882456
Summer-Spring 0.9072613 0.6991794 0.3908392
Winter-Spring 0.9932329 0.9596884 0.9875409
Winter-Summer 0.8173568 0.4642062 0.2821734
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