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S1.1 Test Case 1b and 1c Results

(a) Oxygen Consumption (b) Total Carbon
= | ambda Binned 900 = |ambda Binned
500 - Bulk Carbon = - Bulk Carbon
O 800
S 450 E
3 5700
= c
o S
g 400 E 600
(o) €
[
350 g 500
o
300 400 %
0 20 40 60 80 100 120 140 0 20 40 60 80 100 120 140
Time [min] Time [min]
(c) Lambda Binned Carbon (d) Aqueous Chemistry
= 700 R ks
o) 600
< 80 s
g == 3500
S |z 5
570 54
5 |— <300 ===
= B o
S 60 & 200
c - o
o —_—
= — 100 — =
50 1 | e 0
0 20 40 60 80 100 120 140 0 20 40 60 80 100 120 140
Time [min] Time [min]
(e) CO, Production —0,(aq) - = 0,(aq)
— + P +
300 == Lambda Binned N'H‘ N,H‘
-~ Bulk Carbon — B'°m_a_55 i B'°m_a_ss
250 —_ HPO_, —— HP(?,
s w— HS - - HS
.S 200
=
fu
£ 150
[
(9]
S 100
o
50

0 20 40 60 80 100 120 140
Time [min]

Figure S1: Test Case 1b Results — (a) Oxygen Consumption where Lambda-PFLOTRAN workflow was used to fit (blue line) to
experimental respiration data (red dots) and (b) the corresponding Total Carbon Consumption; (c) Individual Organic Matter
Consumption by X bin; and (d) biogeochemistry including Oz (aq) (blue); Biomass (green); NH4+* (orange); HS™ (purple); and HPO4
~(red); and (d) CO2 production for the upstream incubation. The dashed orange lines in (a, b and €) show simulation results assuming
a generic OM species of CH20 for comparison. Fitted pmax values for the lambda binned model is 0.055 min (R? = 0.95) and fitted

Hmax to the bulk OM CH20 model is 0.0065 min (R? = 0.97). Vhand CC are fixed at assumed values of 10 m®and 1 M, respectively
in both simulations.
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Figure S2: Test Case 1c Results — (a) Oxygen Consumption where Lambda-PFLOTRAN workflow was used to fit (blue line) to
experimental respiration data (red dots) and (b) the corresponding Total Carbon Consumption; (c) Individual Organic Matter
Consumption by A bin; and (d) biogeochemistry including Oz (aq) (blue); Biomass (green); NH4* (orange); HS™ (purple); and
HPO4~ (red); and (d) CO2 production for the upstream incubation. The dashed orange lines in (a, b, and e) show simulation results
assuming a generic OM species of CH20 for comparison. Fitted pmax values for the lambda binned model is 0.35 min! (R? = 0.92)
and fitted pmax to the bulk OM CH20 model is 0.13 min (R? = 0.48). Vh and CC are fixed at assumed values of 10 m® and 1 M,
respectively in both simulations.



