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After the Fires: Hydrophobic Soils
Randy Brooks

Fireisanatural andimportant environmenta factor
that hasaffected virtually al western U.S. forestsat
onetimeor another. However, thereare situations
wherefire can be catastrophic. Asidefrom property
and aestheticloss, thiscanincludesituationswhere
highly erodible soil sare exposed by burningthe
organic material onthesoil surface. The burning of
litter and organic materia canreduceinfiltration,
increase surfacerunoff and erosion, and lead to
hydrophobicity, or hydrophobic soils.

Hydrophobic soilsrepd water. A thin layer of soil at
or below themineral soil surface can become hydro-
phobic after intense heating. The hydrophobiclayeris
theresult of awaxy substancethat isderived from
plant materia burned during ahot fire. Thiswaxy
substance penetratesthe soil asagasand solidifies
after cooling, forming awaxy coating around il
particles. Thelayer appearssimilar to non-hydropho-
biclayers.

Why ishydrophobicity important? Fireinduced water
repellency can affect the soil and thewatershed inthe
followingways.

* Hydrophobic soilsrepel water, reducing the
amount of water infiltrating the soil.

* Decreased soil infiltration resultsinincreased
overland and stream flow.

* Erosionincreaseswith greater amounts of runoff
andfertiletopsoil can belost.

* Increased runoff carrieslarge amounts of sedi-
mentsthat can clog stream channel sand lower
water quality.

* Depending ontheintensity of thefire, hydrophobic
layerscan persist for years, especidly if they are
thick.

Very hightemperaturesarerequired to producethe
gasthat penetratesthe soil and formsahydrophobic
layer. Soilsthat havelarge pores, such assandy soils,
aremore susceptibleto theformation of hydrophobic
layersbecausethey transmit heat morereadily than
heavy textured soils(clays). Coarsetextured soilsalso
havelarger poresthat allow deeper penetration of the
ges.

Hydrophobic layersaregenerdly “2inchto 3inches
beneath the minera soil surfaceand arecommonly up
to 1inchthick, though somelayerscan besevera
inchesthick. Thethicknessand continuity of thelayer
variesacrossthelandscape. The more continuousthe
layer, thegreater thereductionininfiltration.

To detect theselayers, scrape away the ash layer and
exposethe mineral soil surface. Placeadrop of water
onair-dry soil and wait oneminute. If thewater
beads, the soil layer ishydrophobic. The upper few
inchesare generaly not hydrophobic. Inthese cases, it
isnecessary to scrapeaway alayer of soil ¥2to 1inch
thick and repeat thetest until you find the upper
boundary of thewater repellent layer. Oncethelayer
isfound, you can determineitsthicknessby continuing
to scrape and use the water drop method until the
water no longer formsabead.

Thicker hydrophobic layerswill persist for morethana
year andwill continuetoimpact infiltration and plant
growth during that time. Plant roots, soil microorgan-
isms, and soil faunahelp break down hydrophobic
layers. However, reduced water infiltration will de-
creasetheamount of water availablefor plant growth
and soil biological activitiesthat break down hydro-
phobiclayers.
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Totreat hydrophobiclayersyou can:

* Placefallenlogsor fall treesacrosssopesto slow
runoff andintercept sediment.

* Onleve or gentle dopes, rake or hoethe upper
few inchesof soil to break up water repellent
layers, dlowingwater toinfiltrate soilsfor seed
germination and root growth.

» On gentleto steep dopes, scatter straw mulch to
protect soilsfromerosion. If possible, anchor
straw to holditin place.

» Use seeding, straw bale check dams, silt fences,

and other practicesthat control erosion and reduce
runoff.

For moreinformation on eros on control, contact your
local County Extension Office or Natural Resources
Conservation Office.

Thisinformation first appeared in Woodland NOTES, Vol.
13, No. 1.
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