
Managed Aquifer Recharge (MAR) sites can 

increase groundwater supply and, under the right 

conditions, improve water quality. Soil carbon 

amendments, such as wood chips, can increase 

denitrification during infiltration for MAR, and they 

can also trigger the mobilization of redox sensitive 

elements. In this study, we explore potential for 

leaching of metals from the vadose zone during 

infiltration for MAR, using a series of laboratory 

microcosm and field experiments.
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Future Soil Analyses

Four part BCR extraction (ICP-MS)
1. Exchangeable and weak acid soluble metals 

2. Reducible metals

3. Oxidizable metals

4. Strong acid extractable metals

X-ray diffraction: Characterize bulk minerology 

Total Carbon and Nitrogen: Characterize soil C and 

N composition

Field site

Methods:

• Prepare anaerobic microcosms with 

sediment samples, woodchips and filtered 

field site water

• Analyze for nutrients and metals

Sediment cores were sampled 

from an active MAR site, HSB2 

and a potential MAR site, 

MWB1. Located in central 

coastal California.

Laboratory Microcosms

Field MAR sampling
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Grain size analyses

Columns
• Pass filtered field site 

water through a column of 

woodchips followed by a 

series of sediment types

• Adjust the rate of fluid 

flow and observe leaching 

response 

Field 

media

Microcosm
Metals:

• Preliminary metal data from microcosms show 

variable but elevated concentrations for As, Mn 

and Fe. Further method development is in 

progress to constrain the drivers.

Nutrients:

• Preliminary nutrient data from microcosms show 

higher NH4 and PO4 in woodchip samples over 

controls. NO2 concentrations were variable. 

Field
Metals:

• Subsurface is higher in As and Mn than inflow. 

• Fe concentrations were variable.

Methods:

• An active MAR site had 

woodchips disked into ~half 

of the basin

• Piezometers were installed 

at 30 cm depth to collect 

subsurface samples

• Analyze for nutrients and 

metals


