Data Sheet 1
	Reagent
	Chemical Formula
	Concentration (g/L)

	Potassium dihydrogen phosphate
	KH2PO4
	0.27

	Disodium hydrogen phosphate dodecahydrate
	Na2HPO4⋅12H2O
	1.12

	Ammonium chloride
	NH4Cl
	0.53

	Calcium chloride dihydrate
	CaCl2⋅2H2O
	0.075

	Magnesium chloride hexahydrate
	MgCl2⋅6H2O
	0.10

	Iron(II) chloride tetrahydrate
	FeCl2⋅4H2O
	0.02

	Resazurin (oxygen indicator)
	
	0.001

	Disodium sulfide
	Na2S⋅9H2O
	0.1

	Stock solution of trace elements (Table 2)
	
	10 ml


Table S1. Mineral media composition per litre.
	Reagent
	Chemical Formula
	Concentration (g/L)

	Manganese chloride tetrahydrate
	MnCl2⋅4H2O
	0.05

	Boric acid
	H3BO3
	0.005

	Zinc chloride
	ZnCl2
	0.005

	Copper chloride
	CuCl2
	0.003

	Disodium molybdate dihydrate
	Na2MoO4⋅2H2O
	0.001

	Cobalt chloride hexahydrate
	CoCl2⋅6H2O
	0.1

	Nickel chloride hexahydrate
	NiCl2⋅6H2O
	0.01

	Disodium selenite
	Na2SeO3
	0.005

	Disodium tungstate
	Na2WO4⋅2H2O
	0.002


Table S2. Trace element solution composition per litre.
Study Sites
The investigation involved sediments from three lime kiln waste sites (25 to 150 years old) (New Lime) which are discussed further in Charles et al. (2019). Two of these sites were in North Yorkshire close to the towns of Settle (Site H) and Skipton (Site T) the third is close to the town of Buxton (Site B) in the UK. The Control site used to provide a neutral pH sediment was the Aspley Goit an inland water way that connects the Huddersfield Narrow canal and the river Colne, Huddersfield UK (200 years old). Five upland field kiln (Johnson, 2008) sites (200 to 300 years old) (Old Lime, Sites LK1, LK2, LK3, LK4, LK5) were also investigated and these were situated in Upper Warfdale, North Yorkshire, UK.  The four steel industry waste sites (5 to 30 years old) (Steel, Sites CW, CS, RC, SC) investigated are described by Mayes et al. (2008). 
	
Site
	pH

	
	In-situ
	Sediment

	Control
	6.9
	6.9

	New Lime
	B
	13.0
	12.4

	
	H
	12.8
	11.5

	
	T
	12.5
	12.2

	Old Lime
	LK1
	NT
	7.5

	
	LK2
	NT
	7.8

	
	LK3
	NT
	7.6

	
	LK4
	NT
	7.9

	
	LK5
	NT
	7.3

	Steel
	CW
	12.0
	11.3

	
	CS
	9.5
	9.0

	
	RC
	12.8
	12.2

	
	SC
	NT
	10.8









Table S3. Soil and in-situ pH values of the sediments employed in the investigation. 
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Figure S1. Experimental Scheme. The CDP, Hydrogen and Acetate Enrichments were developed in a sequential manner that diluted out chemical influence of the inoculating materials.  



Figure S2. Methane Generation at a Range of pH Values from CDP fed New Lime Enrichments (n=2). Across the pH range investigated, CDP fed enrichments of the three New Lime sediments demonstrated different responses to changing pH with the oldest site (B) generating methane across the whole range, Site T from pH 8.0 to pH 10.0 and Site H pH 9.0 and 10.0.













Figure S3. Hydrogen Consumption at a Range of pH Values from H2/CO2 fed New Lime Enrichments (n=2). Across the pH range investigated the three New Lime sediments demonstrated different responses to changing pH with the oldest site (B) generating methane across the whole range, Site T from pH 7.0 to pH 10.0 and Site H pH 9.0 and 11.0.






Figure S4. New Lime Enrichments Cultured in the Presence of Fluoromethane. In the presence of the acetoclastic methanogen inhibitor fluoromethane there was no observable impact of the removal of acetate. This indicates that acetate removal was coupled to methane generation via syntrophic acetate oxidation. 



Figure S5: Control Enrichments Cultured in the Presence of Fluoromethane. In the presence of the acetoclastic methanogen inhibitor fluoromethane the removal of acetate was inhibited.  This indicates that in these enrichments acetate removal is directly coupled to methane generation. 
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Site B	1.4844509196969673	2.4525710847167077	1.742616297035551	0.5163307546772008	1.2262855423583539	1.4844509196969673	2.4525710847167077	1.742616297035551	0.5163307546772008	1.2262855423583539	7	8	9	10	11	12	9.4469878049069003	19.624177565748635	15.014777718910002	13.052359962335139	9.6295382938906098	0	Site H	0	0	2.0653230187088005	2.0653230187088032	0	0	0	2.0653230187088005	2.0653230187088032	0	7	8	9	10	11	12	0	0	20.536930010667177	18.346324142862681	0	0	Site T	0	2.9043604950592541	1.6780749527009047	0.45178941034255143	0	0	2.9043604950592541	1.6780749527009047	0.45178941034255143	0	7	8	9	10	11	12	0	9.2644373159231961	15.699342052598912	6.5261799811675694	0	0	pH


Mean Methane Production Rate  (µmol. day-1 ±SE)




Site B	4.9897508142857134	15.834503821428587	32.035164999999985	19.255282857142831	15.046583292857166	0	4.9897508142857134	15.834503821428587	32.035164999999985	19.255282857142831	15.046583292857166	0	7	8	9	10	11	12	90.662106928571419	70.87228524999999	167.53356500000001	133.29455714285714	76.967791178571417	0	Site H	0	0	37.778948214285776	26.749618051438418	7.1756961642857098	0	0	0	37.778948214285776	26.749618051438418	7.1756961642857098	0	7	8	9	10	11	12	0	0	160.97105178571428	172.70687977571652	101.72823097857143	0	Site T	10.1166941875	23.068722600000047	22.456191666666662	4.4938840593807186	0	0	10.1166941875	23.068722600000047	22.456191666666662	4.4938840593807186	0	0	7	8	9	10	11	12	200.31651268749999	192.61857739999999	149.66867500000001	169.83798936561928	0	0	pH


Mean Hydrogen Consumption Rate (µmol. day-1  ±SE)




(-CH3F)	0.10786211762073053	0.10967162289902473	0.14638167204561373	0.11286350982393123	5.1610572335187031E-2	0.14873837039999854	9.9304725863726753E-2	5.6823737546236791E-2	0.10786211762073053	0.10967162289902473	0.14638167204561373	0.11286350982393123	5.1610572335187031E-2	0.14873837039999854	9.9304725863726753E-2	5.6823737546236791E-2	0	2	4	6	8	10	12	14	1.4168653158522051	1.4004767580452921	1.132300357568534	0.95351609058402864	0.99225268176400472	0.91626936829559003	0.75387365911799764	0.92520858164481523	(+CH3F)	4.5222695422456119E-2	7.4513306847481392E-2	0.1197221906891843	0.18445515542958385	6.9050239727392521E-2	0.1128513155006509	0.15528027039700074	7.6686047465068047E-2	4.5222695422456119E-2	7.4513306847481392E-2	0.1197221906891843	0.18445515542958385	6.9050239727392521E-2	0.1128513155006509	0.15528027039700074	7.6686047465068047E-2	0	2	4	6	8	10	12	14	1.3662097735399283	1.3259833134684147	1.1576281287246721	1.0250297973778308	0.89541120381406436	0.69621573301549455	0.78814064362336111	0.79707985697258643	Time (Days)


Mean Acetate Concentration (mmol ±SE)




(-CH3F)	4.2139855851403278E-2	0.21912725042729703	2.5283913510841808E-2	0.29919297654496274	0.18541536574617473	0.15591746665019221	0.11799159638392934	4.2139855851403278E-2	4.2139855851403278E-2	0.21912725042729703	2.5283913510841808E-2	0.29919297654496274	0.18541536574617473	0.15591746665019221	0.11799159638392934	4.2139855851403278E-2	0	2	4	6	8	10	12	14	1.4168653158522051	1.4004767580452921	1.132300357568534	0.95351609058402864	0.99225268176400472	0.91626936829559003	0.75387365911799764	0.92520858164481523	(+CH3F)	3.3711884681122621E-2	3.3711884681122621E-2	4.2139855851403278E-2	0.11377761079878893	2.1069927925701559E-2	4.2139855851403119E-2	0.20648529367187612	0.10534963962850827	3.3711884681122621E-2	3.3711884681122621E-2	4.2139855851403278E-2	0.11377761079878893	2.1069927925701559E-2	4.2139855851403119E-2	0.20648529367187612	0.10534963962850827	0	2	4	6	8	10	12	14	1.4600715137067939	1.3945172824791419	1.3498212157330154	1.4123957091775923	1.3230035756853398	1.3259833134684147	1.4094159713945174	1.4630512514898688	Time (Days)


Acetate (mmol) ±SE of the Mean
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