WOODCHIP BIOREAGTOR =

DISCUSSION Ergners
REMOVING NITRATES FROM DRINKING WATER

. . . * A woodchip bioreactor can effectively
Brenda Fasse, Stefan Domanski, Abigail Marx, Annika Sundstrom, and Collen Swafford remove nitrate from contaminated water.
METHODS .

* The time needed to reduce nitrate
concentrations to below 7 mg/L is 8-12
Constructed 3 woodchip bioreactor prototypes using 40 gallon plastic hours.
tubs, 20 gallons of arborist woodchips, and a soil sample from 10 cm
below the surface.

* Microbial colonies may not be fully
matured.

* Soil was collected from the OSU student farm to inoculate the reactors ¢ Hatch test strips provide qualitative results

with denitrifying bacteria.

* The experiment was performed by filling the woodchip bioreactors
with 15 gallons of nitrate contaminated water with a concentration of

50 mg/L.

¢ The nitrate contaminated water was held in the bioreactor for

Woodchip Bioreactor Treatment System [Side Profile]

retention times ranging from 4 to 48 hours. Figure 2: Collen preparing
* Effluent samples were collected and nitrate concentration was tested samples for testing in the
using Hatch Strips and a spectrophotometer. spectrophotometer

RESULTS
* The average effluent nitrate concentration
consistently dropped below 7 mg/L at
a retention time of 10 hours. CONCLUSION
* Figure 1 shows an inverse correlation
between retention time and nitrate
concentrations.

Figure 7: Cross-section view of proposed
bioreactor design

* We recommend implementing a the
woodchip bioreactor for the Umatilla
community

* Trials were not performed in chronological
order. Figure 2 shows a relationship between
nitrate removal efficiency versus reactor age.

* Hach Test strips used to qualitatively
estimate nitrate reductions had an R2 value
of 0.619 when compared to lab test results.

bioreactor before starting retention time  Sizing of the bioreactor is dependent on
water use
* Woodchip bioreactors should be used

with further water quality treatment
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bioreactor from lIllinois Extension
Test Strip [NO3] (mg/L) y=04322x+2.0186
R*=0.6192
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Figure 6: Test strip vs spectrophotometer
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concentrations divided by respective RTs. Catherine Mullins



