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Why do we need to re think this? What did we find”?
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} o Conversion of "NH, to N gases was generally
highest at the lowest WFPS value for all water
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o A quarter of U.S. homes rely on onsite
wastewater treatment systems (OWTS) to treat

- 0.06 i
1.0 2 005 o
0.8 - 0.015 & g L 0.04 8

- 0.04

15
% as "N,

15
% as "N,

O°N,, Se %

I
)

o - N w B [6)]

lo
wastowator ' W /:‘ i i T Mg E
“‘ o Production of N gases accounted for 4—6 % for D e T e T e
o Treatment t_ak_es plage as wastewater moves b8 DW and 1-2% for STE and SFE. ; e D 1
through drainfield soil Decreasing WEPS > £ . iz AT ooy
o Zero to 30% of N in wastewater is removed in Increasing O, g e, o g [T B [ om
soil via microbial processes as N, and N,O P e P e P e
o N remqval by microorganisms is affected by o Production of '5N,, was 50 to 100x that of 5N, O ; o | - .
water-filled pore space (WFPS) at nearly all values of WFPS in B and C horizon 2 e ? 7 Tl 22 T E
S— |- Ackaton LG o Current understanding of effects of WFPS on soil for all water types. 5, B3 M o £
. " microbial N removal is based on long-term e PO o £ 7
; - iIncubations using surface agricultural soils and o When normalized by the amount of substrate ° o ° ° o E o 0z 0¢ 60 s
< clean, oxygenated water. added, the effect of WFPS on N, and "™N,O
g was greater at the lowest WFPS for all water ; W w o T
. o But: the drainfield is installed in subsurface types and soils tested. 7 Tl 22 N 4& e
: horizons; wastewater has high levels of 2 o 83 ° wo lwE8 . 4 e [%E
R R inorganic N and organic C, and little or no 7 o F7 . N P
Fig. 1 The relaionship between water-lld poe space snd rlativ O!issqlved _02 (DO); water spends a short e e e e e
denttribeation after Nommik, 1956), and respiraton [0y upale time in soil.
Dui o s arinaly xessd s et o Production of 5N, varied linearly with 15N, O for ) ) )
From: Linn. D. M. and J. W. Doran. 1984. Effect of water-fled pore o Poor understanding of how WFPS affects N most water and soil types, suggesting strong 14 | Diwater | SFE . . STE
montlled sat. Soil S So Am. . 491267275, removal affects ground and surface water coupling of processes. ho, Gt Y R I I A
quality, public health. £ < el Y s orn
, 9o ! S S
We examined how WFPS affects N, & N,O production in drainfield soils

How did we go about it? S0, do we need to rethink this?

o Yes. The response of N gas production in
surface agricultural soil to WFPS does not

represent what takes place in soil-based
wastewater treatment.

o Used mesocosms to determine the short-term B Horizon
(1-h) response of N,O and N,, production to
WEFPS in B (silt loam) and C (very gravelly
coarse sand) horizon soil.

b= . 8 o Microbial production of N, and N,O in
o Used deionized water (DW), sand filter effluent C Horizon fasess subsurfacg horizons hapéens qu?ckly over 3
orE OF SRDU SRR TN LR B/ @l ahtic) (coarse) drinhcl broad range of WFPS values, but especially at
with ™>NH, to adjust WFPS and measured N, low WEPS
o Provide a range of concentrations of organic C, Why do we care?

nutrients, dissolved O, and microorganisms.

o Numerical models of the fate of N in OWTS
drainfields should reconsider moisture-

15
Water + "*NH,Cl dependence of N removal.

‘ Sample Gases

Septic tank 0 200 84 47 0 . ] . x
effluent o Contrary to current design guidelines, applying
condfler 2 o o3 5 o1 15N,0 N,0 15N, a lower volume of wastewater to soil — which
effluent N | =) S results in a lower WFPS — may improve N
Deionized § 0 0 0 0 "“NH,>"°NO, "°NO; removal efficiency.
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o Sea level rise and increased precipitation due to

climate change will affect WFPS and the ability
to remove N in the soll.
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