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Section S1. Aqueous chemical analysis by Inductively Coupled Plasma Optical Emission
Spectrometry (ICP-OES).

All samples from aqueous extraction and phosphate extraction were diluted 10 fold in 5%
HNOs3 (AnalaR NORMAPUR, VWR) prior to analysis by ICP-OES. Limits of detection were calculated
from 3 x the standard deviation of 12 measurements of analytical blank solutions (5% HNO3).

Table S1. Limits of detection of elements analysed by ICP-OES.

Limit of

Element | Detection

(mg L)
Na 0.436
Mg 0.012
K 0.183
Fe 0.016
Si 0.070
Al 0.008
P 0.003
\Y% 0.002
Cr 0.007
Mn 0.001
Ti 0.004
Ca 0.026
As 0.002

Reported aqueous concentration of element i ((; mg kg1) are normalised to mass of bauxite
residue following:
c; X DF x Vex

- mpgr
(Egn. S1)
Where the measured concentration of element i (¢;, mg L1) is corrected for analytical dilution
(DF), multiplied by the volume of extractant used (Vex, L, either ultrapure water or disodium
phosphate solution) and divided by the mass of bauxite residue used in each extraction (mgg, kg).

Aqueous concentrations of element i presented in Fig. S2 (M;, mol L-1) are analytical dilution
corrected and converted from elemental mass to number of moles following:
c; X DF

ma_i

i
Where mg, is the atomic mass of element i.
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Section S2. Chemical equations describing gypsum addition and CO2 in-gassing.

Addition of gypsum (CaS04.2H20) to bauxite residue promotes the rapid precipitation of CaCO3
through the net reaction:

CaS0,.2H,0 + 20H™ + CO, = CaCOs + SO2~ + 3H,0

(Egn. S2)
This can be broken down into stepwise reactions (Eqns. S3-S7):
CaS04.2H,0 = Ca’ly) + SOF(aq) + 2H20
(Eqn. S3)
COz(g) = COzag)

(Egn. S4)
COz(aq) + H,0 = H,CO3 (aq)

(Egn. S5)

H,C03 (ag) = HCO3 (o) + H* = CO%7,) + H*

(Eqn. S6)
Ca%ty) + CO3 aq) = CaCOs (s

(Egn. S7)

Section S3. DNA extraction, quantification, and post sequence processing.

DNA was extracted from samples using the MPBio FastDNA SPIN Kit for Soil. To account for
variability of DNA extraction efficiency, duplicate extractions were conducted on sub samples at
selected depths. These samples are represented as individual points in Fig. 3, and Table S6. Extraction
was also conducted on 1/10 the mass of the most concentrated sample, to ensure the assay was not

over saturated with DNA.

Extracted DNA was quantified using Qubit dsDNA High Sensitivity assay on a Qubit
Fluorometer (Life Technologies). This method uses two standards with DNA concentrations of 0 ng
puL-1and 10 ng pL-1. These were diluted 1:5 for measurement in the assay. The analytical uncertainty
was determined by performing triplicate assays on sub samples from 3 different extractions, spanning
a range in DNA concentration. The maximum analytical uncertainty was 2.6% (2 x RSD), and this was

used to calculate uncertainty for all samples (Table S6).

Sequencing generated ~1M clusters of data, and the trimmed overlapping paired-end reads
were assembled and relabelled using the fastq_mergepairs command (USEARCH version 10).12 The
merged reads were then quality filtered with a maximum expected error of 1.0 using the fastq_filter
command. Unique sequences for each merged read were identified using the fastx_uniques command,
and clustered into operational taxonomic units (OTUs) for all samples using the cluster_otus
command, resulting in 6243 OTUs. Chimeras and singletons are removed as part of the cluster_otus
command. The unfiltered merged reads in each sample were mapped to OTUs with a minimum of
97% sequence matching, using the usearch_global command. Unfiltered merged reads were used in

case some of the discarded merged reads mapped to an OTU. Taxonomic predications for each OTU
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were made using the sintax command and the SILVA Living Tree Project 16s database, version 123,3
with a confidence value of 0.7 (Fig. S2). OTUs which were not classified to the level of bacterial
phylum with a confidence of > 0.7 (8-17 % of non-chimeric reads) were excluded from further
analysis. Taxonomic assignments below 0.7 confidence were discarded at each taxonomic level. Alpha
diversity indices were determined using the alpha_div command (Table S7), and rarefaction curves for
each sample were created following the alpha_div_rare command which subsamples at random

without replacement (a read may only be selected once; Fig. S2).

Hill numbers*5 are used in this study, providing robust bacterial diversity measures which
account for the distortions of rare taxa to traditional biodiversity estimates. Here, biodiversity is
defined as the reciprocal mean of proportional abundance, with taxa weighted based on abundance to
compensate for the disproportionate impact of rare taxa.#-? The unweighted Hill number, D¢% is
equivalent to the OTU richness. D;* is a measure of the number of common species and is equivalent
to the exponential of Shannon entropy; and D% is a measure of the number of dominant species and is

equivalent to the inverse of Simpson concentration.4-6
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Figure S1. On site photographs of untreated bauxite residue 20 years after deposition (A, B); bauxite
residue 16 years after full treatment with gypsum, organic matter, and process sand (C, D); and
bauxite residue 16 years after partial treatment with organic matter and process sand (E, F). The tape
measure in B, D, and F measures 50 cm depth in each trial pit.
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Figure S2. (A)Bacterial phylogenetic diversity with the fully treated and partially treated substrate.

The classes of Proteobacteria are labelled from

to bottom Alphaproteobacteria,

Betaproteobacteria, Gammaproteobacteria, and other Proteobacteria. Phyla with less than 1% relative
abundance are grouped as “Other”. Detailed data in Table S7. (B) Rarefaction curves for each sample.
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Figure S3. Element ratios and log concentrations of Na, Al, Si, and V aqueously extracted from fully treated, partially treated, and untreated bauxite
residue as a function of pH.
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Table S2. pH, water content, carbon content, aqueous extractable and phosphate extractable element concentrations of bauxite residue as a function of
treatment and depth.

Soil Carbon Na Mg K Fe Si Al P \% Cr Mn Ti Ca As Al \% Cr As
Depth pH Water TIC TOC AIC AOC (H20) (PO4)
cm % % % % % mg kgt mg kg1
1.0 10.3 357 1712.26 DL 4141 348 624 1409 021 581 054 DL 121 299 028 2966 3219 036 1.97
3.5 10.5  40.0 79237 DL 2625 187 456 1417 009 427 024 DL 083 216 021 1514 2632 0.08 1.75
5.0 10.6  43.0 01 01 64085 DL 3252 270 531 1759 016 362 021 DL 086 236 018 @ 19.01 2487 DL 1.60
7.5 108 429 633.74 DL 25.78 DL 310 1665 0.03 340 0.09 DL DL 070 0.14: 1461 2826 0.07 1.84
100 10.7 49.7 01 01 75780 DL 2883 077 346 1888 011 383 020 DL 049 154 0.17 1641 2678 0.06 1.72
135 112 468 877.57 DL 3338 011 375 3394 002 522 019 DL DL 065 0.17 2418 2918 0.12 1.49
170 113 421 683.36 DL 1838 0.8 530 2930 0.02 334 014 DL 020 131 0.08 1116 17.82 0.11 1.10
205 116 464 DL DL 66739 DL 21.24 DL 282 3428 0.02 425 016 DL DL 030 011 2865 2931 010 1.26
30,0 114 40.2 DL DL 88591 DL 29.84 DL 573 3945 0.02 358 012 DL DL 0.7 010 3555 3108 0.08 1.46
E 40.0 119 824 857.32 DL 29.68 DL 967 7325 0.02 636 0.09 DL DL 051 012 4857 3188 DL 1.08
§ 50.0 120 444 809.82 DL 29.80 DL 490 6491 0.02 568 019 DL DL DL  0.09 ; 47.78 3091 0.18 1.06
; 1.0 102 359 04 03 1069.45 DL 45.99 DL  3.24 920 004 563 019 DL DL 059 020 3127 7351 0.10 3.00
3.5 106 809 03 03 916.87 DL 47.59 DL 615 2093 0.02 641 023 DL DL 1.09 021 3732 7164 DL 290
5.0 111 431 03 03 789.92 DL 26.34 DL 653 3067 0.02 627 023 DL DL 105 0193185 5275 0.14 2.60
7.5 109 447 03 03 798.53 DL 41.58 DL 610 2376 0.02 350 019 DL DL 115 013 1977 3310 0.08 1.70
100 114 458 04 0.0 737.88 DL 37.21 DL 955 4305 0.02 618 021 DL DL 148 017  47.18 5499 021 249
150 115 465 03 02 81868 DL 1197.04 DL 555 4881 0.02 627 021 DL DL 061 013 5409 5227 015 221
200 115 482 03 02 793.71 DL 35.11 DL 411 4525 0.02 531 022 DL DL 034 012 5915 4927 0.18 1.89
30,0 117 423 03 0.1 763.58 DL 25.27 DL 622 5275 0.02 555 039 DL DL 023 010 4746 3735 022 131
40.0 118 447 03 0.2 784.83 DL 28.92 DL 528 5478 0.02 505 022 DL DL DL  0.09 ; 4321 30.18 0.13 0.98
50.0 118 455 03 0.2 1901.54 DL 74.02 DL 15.69 147.41 0.02 15.08 0.75 DL DL DL 030 4291 3152 020 0.99

DL: Sample below detection limit
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Table S2. Cont.

Soil Carbon Na Mg K Fe Si Al P \% Cr Mn Ti Ca As Al \Y% Cr As
Depth pH Water TIC TOC AIC AOC (H20) (PO4)
cm % % % % % mg kg1 mg kg1
1.0 78 59.1 242.89 2080 8224 0.76 1412 041 032 DL DL 016 DL 14220 DL 50.65 1192 1.04 0.89
5.0 75 356 226.72 1193 3644 DL 1165 DL DL 005 0.1 009 DL 12019 DL § 8448 1268 131 1.05
7.5 79 302 DL 02 11857 2.00 1857 DL 336 DL 010 0.09 DL DL DL 4445 DL 2737 2802 DL 094
100 82 301 8695 070 1533 DL 292 011 DL 012 DL DL DL 2232 DL 3056 3008 DL 1.09
115 79 347 DL 01 12424 223 2744 DL 546 DL DL 014 DL DL DL 5990 DL 3412 3099 DL 095
140 84 294 7999 032 1713 DL 361 020 DL 022 DL DL DL 1821 DL 485 2377 DL 110
175 84 355 9380 014 3189 DL 401 031 DL 024 DL DL DL 1590 DL 1351 2623 DL 0.89
225 86 365 DL DL 9346 DL 2110 189 266 074 DL 045 0.07 DL DL 774 DL 5127 6207 DL 214
< 300 90 362 DL DL  90.64 DL 1858 274 241 215 006 071 0.08 DL 017 397 DL | 5373 69.07 DL 236
£ 400 94 352 107.09 DL 19.09 586 263 422 009 087 011 DL 034 242 DL 4868 7241 DL 235
E 50.0 9.6 425 103.72 DL 1448 681 229 483 013 130 014 DL 038 197 DL 4043 7682 DL 233
%’ 1.0 76 440 24 15 14587 636 2562 DL  9.85 DL DL 007 001 DL DL 8156 DL 3595 1471 0.58 091
= 5.0 81 295 08 04 8732 124 1949 DL 448 013 DL 012 0.02 DL DL 4584 DL 2605 2885 DL 081
7.5 82 295 06 04 10517 226 2855 DL 540 023 DL 010 DL DL DL 59.06 DL : 3465 2791 DL 115
105 83 322 04 03 7459 059 2002 DL 383 016 DL 014 DL DL DL 2246 DL 678 1853 DL 0.86
135 86 365 04 02 7647 015 2808 DL 278 029 004 020 001 DL DL 1075 DL 1395 2651 DL 1.00
185 86 372 03 05 74.89 DL 2646 DL 281 038 0.03 046 0.03 DL DL 1098 DL 2320 3999 DL 1.49
225 88 385 04 05 82.67 DL 2788 080 254 085 0.03 061 0.04 DL DL 717 DL 3241 5332 DL 188
30,0 9.0 375 04 04 87.34 DL 19.66 1.29 205 146 004 090 010 DL DL 409 DL 2050 59.84 DL 217
400 85 387 04 05 106.60 DL 2596 DL 3.06 034 DL 067 0.03 DL DL 13.02 DL 3187 7846 DL 237
500 9.0 338 04 05 99.39 DL 30,77 055 191 154 005 095 0.10 DL DL 489 DL 1751 62.06 0.09 214

DL: Sample below detection limit
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Table S2. Cont.

Soil Carbon Na Mg K Fe Si Al P \' Cr Mn Ti Ca As Al \' Cr As
Depth pH Water TIC TOC AIC AOC (H20) (PO4)
cm % % % % % mg kg1 mg kg1
1.0 76 375 169.30 937 20260 DL 1234 DL 0.06 014 DL 0.02 DL 14381 DL ;| 2312 1214 045 0.70
5.0 80 338 5712 248 3048 047 414 027 052 013 002 DL DL 5230 DL | 3320 2474 DL 1.05
7.5 8.3 28.1 DL DL 6650 213 21.38 DL 438 025 004 016 DL DL DL 6755 DL 7.57 2593 DL 1.24
10.0 8.2 27.0 5352 1.74 49.28 DL 565 024 DL 042 002 DL DL 4254 DL . 2524 4151 DL 139
12,5 8.1 39.7 DL 01 5661 187 29.76 pL 312 014 DL 023 001 DL DL 3775 DL | 6813 5146 017 173
15.0 84 472 5282 086 36.28 DL 321 033 DL 051 001 DL DL 2125 DL ;| 3816 4372 DL 1.67
17.5 85 441 60.31 057 33.23 DL 222 036 DL 046 001 DL DL 1331 DL | 49.62 6203 DL 239
25.0 9.7 458 DL DL 8560 020 5428 133 568 943 0.77 128 0.08 005 107 781 DL | 6175 59.09 DL 268
3 300 101 422 DL DL 9312 016 2461 1.02 349 918 198 154 0.07 0.04 078 880 DL | 9681 6229 DL 294
§ 40.0 101 480 84.38 DL 1826 0.63 238 820 090 210 0.06 0.02 059 5.01 DL | 55.77 6297 DL 263
; 500 108 56.1 139.21 DL 2619 284 530 2712 057 392 007 DL 026 348 DL ! 129.07 66.53 DL 262
E 1.0 80 509 9578 891 5040 343 1201 146 083 021 005 DL 024 11851 DL | 4417 1146 078 1.23
& 6.0 81 405 63.69 269 1724 011 451 019 009 024 002 DL DL 4749 DL | 33.67 3395 030 131
9.0 8.2 32.6 4206 137 3905 058 322 039 198 044 002 DL DL 3102 DL | 4366 5554 010 2.02
12,5 8.3 34.4 55.04 216  25.18 pL 303 025 019 023 001 DL DL 3955 DL | 1862 4276 DL 149
16.0 84 427 51.24 1.00 23.06 DL 251 030 007 047 002 DL DL 21.04 DL ! 2283 5220 DL 188
19.0 86 491 79.84 0.66  39.39 DL 331 059 DL 076 002 DL DL 1593 DL | 3499 60.08 DL 210
25.0 85 463 99.07 0.60 31.31 DL 379 059 DL 090 004 DL DL 2323 DL | 4525 7027 DL 271
30.0 87 457 93.31 DL 2654 DL 222 0.1 DL 081 002 DL DL 9.95 DL | 3585 59.87 011 241
40.0 88 431 75.72 DL 12.18 DL 125 036 DL 065 002 DL DL 4.43 DL | 3670 69.84 DL 275
50.0 9.7 445 93.48 DL 2554 295 132 593 064 173 006 DL 027 333 0.05; 4242 7290 DL 3.10

DL: Sample below detection limit
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Table S3. Statistical significance of each treatment for chemical parameters calculated by ANCOVA (Analysis of Co-Variance) using a General Linear
Model to assess difference in average concentrations across the treatments and with depth of sample as a co-variate. Pairwise comparisons were tested
by post-hoc Tukey test (p = 0.05). Treatments sharing letters (A or B) have overlapping means.

Soil Naa Mgb K Fe Si Ala P Va Cr Mnb Ti Ca As Al \ Cr As
pH W TIC TOC
ater (H20) (PO4)

Untreated A A A A A - A A A A B A A - A B A A A A AB
Fully Treated B B A B B - A A A B B B B - A A B A A A B
Partially Treated B AB - - B - A A A B A B B - A A B A A A A
Treatment significance ~ ** ok no s.f. * ok nos.f. nosf. nos.f ok ok ok ok nos.f. ** ok nos.f. nosf. nos.f *
Depth significance *  nosf nosf. nosf nosf nos.f. mnosf. nos.f ok nosf. ** nos.f nosf. ** nos.f * ok * *

*: ANCOVA significant at p < 0.05

**: ANCOVA significant at p < 0.001

no s.f.: ANCOVA not significant, p > 0.05
a; Data log-transformed prior to analysis
b: Inadequate sample size for analysis
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Table S4. Semi-quantitative percentage of crystalline phases present in bauxite residue as a function of treatment and depth, fitted using Rietveld
refinement. Uncertainty on the Rietveld refinement is approximately 5 %.

Fe Oxyhydroxides Al oxyhydroxides Desilication Products
Depth Goethite Hematite Magnetite Gibbsite ~ Boehmite Diaspore Katoite Cancrinite Sodalite
a-FeO(OH) Fe203 Fe(DFe(D;04 AI(OH)s  y-AlO(OH)  «-AlO(OH) CasAl2(OH)iz  NaeCaz2AleSis024(CO3)2  NagAleSisO24(OH)2

cm % % % % % % % % %

7.5 21 16 <05 6 11 3 2 16 <0.5
E 13.5 20 15 <05 7 12 2 1 14 <0.5
§ 20.5 20 15 <05 7 11 1 3 14 1
g 30 22 17 <05 11 8 1 2 14 <0.5

40 21 17 <05 9 8 1 2 13 <0.5
= 7.5 25 20 <05 10 10 1 1 8 <0.5
% 11.5 23 18 <05 9 9 1 2 12 ND
= 225 23 20 <05 6 6 1 4 10 <0.5
= 30 24 20 1 7 6 <05 3 11 <05
= 40 23 19 <05 6 6 1 7 9 <0.5
2 7.5 20 18 <05 13 12 1 10 7 ND
§ 15 22 16 <05 14 10 <05 2 10 <0.5
; 17.5 17 16 <05 12 2 11 10 <0.5
-E:“ 30 19 16 <05 11 1 12 10 <0.5
£ 40 20 16 <05 7 12 <05 12 11 ND

ND: not detected
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Table S4. Cont.

Ti oxides Other minerals
Depth  Perovskite Rutile Ilmenite Anatase Calcite Kaolinite Quartz Zircon Wouelfingite
CaTiOs3 TiO2 FeTiO3 TiO2 CaCOs  Al:Si20s(OH)s  SiOz  ZrSiOs4 Zn(OH)2

cm % % % % % % % % %

7.5 20 3 <05 <05 <05 1 <05 1 1
3 13.5 20 3 1 <05 1 1 1 1 <0.5
g 20.5 20 3 2 <05 <05 1 <05 <05 1
E 30 20 2 <05 <05 <05 1 <05 1 1

40 21 3 1 ND <0.5 1 <05 1 1
- 7.5 17 4 1 <0.5 2 1 1 <0.5 <0.5
% 115 18 0 1 <05 1 1 <05 1 1
& 22.5 21 3 1 <05 1 1 1 <05 <05
= 30 21 3 1 <05 <05 2 <05 <05 <0.5
= 40 21 3 1 <05 1 1 <05 <05 1
2 7.5 14 3 1 <05 1 1 <05 1 0
§ 15 17 3 3 ND <05 1 1 <05 1
S 175 16 3 2 <05 <05 1 1 ND <05
E:“ 30 16 1 2 <05 <05 1 1 <05 1
& 40 12 3 2 <05 <0.5 2 <05 <05 1

ND: not detected
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Table S5. Oxide wt.% measured by pXRF as a function of treatment and depth.

Treatment Depth MgO ALOs Si0z SO3 Ca0 Ti0z V:0s Cr:0s MnOz Fe:03 ZnO As:0s StO Y203 ZrOz SOz ThO: 0;‘1'1‘325 LE*
site m % % % % % % % % % % % % % % % % % % %
1.0 373 1661 676 157 969 489 021 041 009 3373 001 002 001 001 061 ND 002 7838 2162
50 468 1534 663 177 996 501 021 041 009 3227 001 002 001 003 066 ND 002 7712 22.88
75 542 1483 636 172 966 512 021 041 009 33.03 001 002 001 003 062 ND 002 7756 2244
100 474 1536 635 170 963 513 021 041 011 3243 001 002 001 001 065 ND 002 7681  23.19
i 115 420 1485 620 160 958 501 021 042 009 3196 001 002 002 003 063 ND 002 7486 2514
3 140 270 1436 623 135 985 505 021 041 011 3284 001 002 001 003 065 001 002 73.86  26.14
£ 175 418 1493 635 157 963 495 021 041 011 3293 001 002 001 003 066 ND 002 76.02 2398
225 471 1376 592 140 989 501 023 041 009 3261 001 002 002 003 065 ND 0.02 7478 2522
30.0 401 1453 585 212 941 527 023 042 011 3450 001 002 001 003 063 ND 0.02 7718  22.82
400 439 1413 555 192 941 525 023 042 009 3398 001 002 001 001 066 ND 002 7614  23.86
50.0 446 14.02 570 202 935 527 023 042 011 3421 001 002 001 003 065 ND 0.02 7654  23.46
S 10 456 1342 524 167 812 365 018 039 009 3436 001 002 002 001 058 ND 002  ° 7235  27.65
50 564 1466 530 160 842 425 020 044 009 3769 001 002 002 001 053 ND 002 7890  21.10
75 531 1583 551 182 897 439 020 045 009 3887 001 002 002 001 055 ND 002 82.09 1791
- 100 420 1459 533 122 894 440 021 045 011 3837 001 002 002 001 055 001 002 7848 2152
g 125 597 1498 527 167 916 444 021 044 009 3783 001 002 002 001 051 ND 002 80.67  19.33
2 150 277 1415 497 175 862 449 021 047 009 3792 001 002 002 001 059 001 002 7615  23.85
= 175 315 1428 504 145 894 458 021 048 009 3787 001 002 002 001 061 ND 002 7681  23.19
= 250 313 1221 487 180 11.09 476 023 047 009 3789 001 003 002 003 062 001 0.02 7730 2270
30.0 514 1221 4.89 150 11.22 473 025 045 009 3840 001 003 002 001 058 001 0.03 79.60  20.40
400 502 1173 485 115 1160 487 025 045 011 3854 001 003 002 001 061 ND 002 7930  20.70
50.0 393 11.37 4.69 105 1140 4.69 023 044 009 3693 001 003 002 001 059 001 0.02 7553 2447
S 10 431 1502 542 115 1121 409 021 037 011 3574 001 002 001 001 043 ND 001  ° 7813 2187
35 335 1521 573 157 1177 427 023 039 009 3626 001 002 001 001 047 ND 002 7943 2057
50 542 1610 538 127 11.03 392 023 041 011 3967 001 002 001 001 042 ND 002 84.04  15.96
g 75 579 1578 526 140 1038 3.69 023 041 011 4391 001 002 001 001 039 ND 001 87.41 12.59
§ 100 484 1532 579 122 1201 440 025 039 011 3511 001 002 001 001 051 ND 002 80.05 19.95
i~ 135 317 1377 529 125 11.66 447 023 039 009 3220 001 002 001 001 054 ND 002 7315 2685
E:“ 170 420 1402 537 135 1159 457 025 039 009 3251 001 002 001 001 055 ND 002 7498 2502
& 205 375 1491 588 150 12.68 4.63 023 041 011 3464 001 002 002 003 055 ND 0.2 7939 2061
30.0 448 14.66 543 172 1260 447 025 039 011 3337 001 002 001 001 054 ND 0.2 7811  21.89
400 330 1493 525 142 1121 446 023 039 009 3376 001 002 001 001 050 001 002 75.63 2437
50.0 4.68 1591 593 125 11.03 431 027 039 009 3617 001 002 001 001 050 ND 0.02 80.61  19.39
*LE, light elements, calculated by subtraction of oxides from 100%. Includes
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Table S6. Concentrations of extracted DNA as a function of depth and bauxite residue treatment,
normalised to dry weight of bauxite residue.

Depth DNA Uncertainty

Treatment
site cm  ugg! ugg!
1.0 0.02 <0.01
2.0 233 0.06
3.5 0.94 0.02
5.0 0.22 0.01
5.0 0.72 0.02
7.5 0.19 0.01
3 100 034 0.01
3 110  0.02 <0.01
E 135 017 <0.01
170 036 0.01
190 0.2 <0.01
205 0.45 0.01
300  0.01 <0.01
400  0.03 <0.01
500  0.04 <0.01
""""""""""" 10 1275 033
2.0 13.53 0.35
5.0 11.60 0.30
5.0 14.35 0.38
7.5 3.17 0.08
- 100 0.65 0.02
g 11.0 981 0.26
& 115 7.39 0.19
:: 14.0 0.33 0.01
= 17.5 0.13 <0.01
190  0.06 <0.01
225 0.10 <0.01
300  0.07 <0.01
400 045 0.01
o500 028 001
2.0 13.97 0.37
>
cE 5.0 10.24 0.27
E 2 11.0 930 0.24
190 031 0.01
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Table S7. Bacterial community composition within samples. Values are relative abundance of taxa at
the Phylum level (bold type) and Class/Order/Genus, as labelled. Data shown in Figure S2.

Fully

L Partially treated
Classification treated
2cm 2 cm 5cm
Acidobacteria 359 32.8 42.5
Acidobacteria Gp1 - <0.01 0.01
Acidobacteria Gp2 - <0.01 0.09
Acidobacteria Gp3 0.07 0.36 0.32
Acidobacteria Gp4 1.58 7.75 11.17
Acidobacteria Gp5 0.10 0.01 0.04
Acidobacteria Gp6 18.58 17.07 16.67
Acidobacteria Gp7 0.07 0.14 0.07
Acidobacteria Gp10 0.01 <0.01 <0.01
Acidobacteria Gp11 - <0.01 -
Acidobacteria Gp15 - <0.01 -
Acidobacteria Gp16 11.61 5.74 7.33
Acidobacteria Gp17 3.09 1.57 6.47
Acidobacteria Gp18 0.23 0.09 0.10
Acidobacteria Gp20 0.01 <0.01 0.01
Acidobacteria Gp22 0.02 - -
Other Acidiobacteria 0.52 0.05 0.20
Actinobacteria 20.5 20.1 16.2
Acidimicrobiales 1.94 1.82 1.22
Actinomycetales 11.66 12.39 10.87
Gaiellales 191 1.15 0.79
Solirubrobacterales 1.02 2.17 0.80
Other Actinobacteria 3.97 2.55 2.58
Bacteroidetes 1.2 3.7 1.0
Cytophagia 0.62 1.10 0.37
Flavobacteriia 0.06 0.63 0.03
Sphingobacteriia 0.46 1.74 0.46
Other Bacteroidetes 0.02 0.22 0.19
Candidate Division WPS-1 1.4 2.6 1.3
Candidatus Saccharibacteria 2.5 1.7 2.6
Chloroflexi 2.0 1.2 2.6
Anaerolineae 0.01 <0.01 0.01
Caldilineae 0.01 <0.01 <0.01
Chloroflexia <0.01 <0.01 <0.01
Ktedonobacteria - <0.01
Thermomicrobia - <0.01 <0.01
Other Chloroflexi <0.01 <0.01 0.01
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Table S7 Cont.

Full .
Classification treatZ d Partially treated
2cm 2 cm 5cm
Planctomycetes 14.7 14.2 12.6
Aquisphaera - 0.05 0.02
Blastopirellula 0.17 0.29 0.23
Gemmata 0.86 0.63 0.36
Gimesia - <0.01 -
Pirellula 1.47 1.09 2.40
Planctomicrobium 0.31 0.05 0.12
Planctopirus 0.05 0.33 0.17
Rhodopirellula 0.01 0.09 0.02
Rubinisphaera 0.02 0.02 <0.01
Singulisphaera 0.12 0.20 0.08
Telmatocola - 0.03 -
Tepidisphaera - <0.01 -
Thermogutta 0.01 0.14 0.12
Zavarzinella 0.68 0.45 0.29
Other Planctomycetaceae 10.96 10.81 8.80
Proteobacteria 18.5 17.4 17.8
Alphaproteobacteria 13.05 9.91 13.04
Betaproteobacteria 2.71 3.39 2.22
Deltaproteobacteria 0.84 1.26 0.81
Gammaproteobacteria 1.34 2.56 1.23
Oligoflexia - 0.04 -
Other Proteobacteria 0.53 0.25 0.54
Verrucomicrobia 1.9 5.5 2.1
Opitutae 0.07 0.16 <0.01
Spartobacteria 1.16 3.56 1.63
Subdivision3 0.21 0.23 0.04
Verrucomicrobiae 0.21 0.31 0.27
Other Verrucomicrobia 0.28 1.22 0.15
Other Bacteria 1.35 0.71 1.05
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Table S8. Alpha diversity indices for each microbiological sample. D%, OTU richness; D% a measure of
the number of common species and equivalent to the exponential of Shannon entropy; D;% a measure

of the number of dominant species and is equivalent to the inverse of Simpson concentration.
Depth Untreated Fully treated Partially treated
cm Do D« Dy« Dy* D« Dy« Dy~ D« Dy«
2 IR IR IR 1253 424 150 3832 750 240
5 IR IR IR IR IR IR 2125 337 64
11 IR IR IR IR IR IR IR IR IR

IR: Insufficient DNA recovery
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