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Water quality issues often bring to mind images of
pesticidesand dead fishin our streamsandrivers.
However, the Environmental Protections Agency has
noted that sediment, not toxic chemicalsor municipa
wastes, isour nation’snumber onewater pollutant.
Much of the sediment in streamsistheresult of natural
weathering and erosion. Thisisparticularly trueinthe
steep, mountainousterrain characteristic of our
forestlandsin the Pacific Northwest. Superimposed
uponthisnatura rate, however, issediment produced
by man’scultura activities. Overal, agriculture pro-
ducesfar more erosion than any other activity. But
forest operations can a so be magjor contributorsto
erosion and stream sedimentation, and often seemto
takethebrunt of criticismfrom environmenta factions.

Sediment isanimportant factor determining water
quality inforest streamsbecauseit affectsthe benefi-
cial usesof water, especialy for domestic water
supplies, fish, and recreation. Theimpact of sediment
on these usesmay beeither direct or indirect. For
example, public health standards prohibit the distribu-
tion of water with high sediment concentrations.
Municipalitiesthat usewater from forest watersheds
(suchasGrangevilleand Troy, Idaho) without filtration
may bedirectly affected if sediment concentrations
suddenly increase. Sediment can affect fish popula-
tionsin animportant, indirect way. For example,
sediment concentrations seldom reach levelsthat are
directly lethal tofish, but sediment deposited onthe
streambed or incorporated into spawning gravel can
disrupt the production of insectsand other organisms
that are basic to thefood chain or worse yet, prevent
successful hatching of fish.

Water quality standardsand regulationinvariably
includerestrictionson theamount of sediment that can

be added to streamsfrom man’sactivities. Essentialy,
noincreasesare permitted, reflecting thepublic’'s
concernfor sediment control.

Sediment reachesforest streamsthrough acomplex
seriesof processes, dl of whichinvolveswater. Ina
forest ecosystem, water isthe principal sediment
carrier, even though other forces, such asgravity, may
ddliver sediment to astream. Understanding the runoff
processfor forestlandsisimportant for understanding
how sediment reachesforest stresmsand how this
processvarieswithin awatershed and among different
watersheds.

In aforested watershed, soil type playsan important
rolein therelationship between runoff and erosion.
Thesoil infiltration rateand therateasoil transmits
water, along with asoil’ sinherent resistanceto ero-
sion, determine both runoff and erosionrates. Sandy
soilspermit faster infiltration than clay soils, but dry out
quicker, leading to moisture deficit stress. Soilswith
largeamountsof clay tend to swell whenwet, which
leadsto surface sedling and surfacerunoff. Clay
particles, however, may remain suspended in solution
for weeks, whilecoarser particlesaredepositedin
dow movingwaters.

Water, wind, and gravity may serveaserosion agents.
Soil particlesare eroded by threeinterrel ated phe-
nomena: detachment, transport, and deposition.
Detachment occurswhen asoil particleisdidodged
fromthesoil surface or fromtheaggregatetowhichit
wasattached. Theimpact of falling raindropsisoften
sufficient to detach soil particlesfrom the exposed soil
surface. Once detached, the bondsthat hold soil
particlestogether areno longer effectivein keeping
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individual particlesinplace. At thispoint, water, wind,
or gravity transportsthem moreeasily. Available
energy and how the energy isdiss pated determinethe
rate and distancethat soil particlesaretransported.
When theenergy isinsufficient to continuesoil particle
movement, they are deposited. Particlesmay be
deposited withinafew millimetersof wherethey are
detached or severd kilometersdownstreaminrivers,
impoundments, or estuaries.

Therate at which these processes combineto erode
s0il particlesishighly variable. Soil scientistsand

geol ogistsoften characterizetherate of erosonon
undisturbedlandsaseither “natural” or “geologic”.
Erosion onlandsdisturbed by man’scultura practices

isclassified as* accelerated” or “ man-caused” erosion.

Erosonratesarehighly variablein mountainous
terrain. Natural erosionratesin unstableor erosive
soilscan easily be higher than erosion caused by
peoplewheresoilsare stable or cultural practicesare
not very disruptive.

Suspended sediment ismaterial light enoughto be
suspended inthe streamflow. Itisoften called “wash
load” toindicatethat the sediment iswashed through
the stream and does not settlereadily. Sediment
carried in suspension may beeither organic or inor-
ganic material. Unlessspecified, both typesare
included in suspended sediment estimates. Suspended
sediment isoften reported asthe concentration in
water using partsper million (ppm) or milligramsper
liter (mg/1) interchangeably to expresstheinstanta-
neous concentration at agiven point. Combined with
an estimate of dischargeto givethe number of partsor
litersof water, suspended sediment concentration can
be converted to i nstantaneous suspended sediment
yieldinpoundsor grams.

Bed |load issediment too heavy to stay suspendedin
flowing water. Thismaterid rollsor bouncesaongthe
stream bottom. Thesizeof particlesmaking up the
bed |oad varieswith streamflow, vel ocity, particle

density and shape, and many other factors. Thetermis

an arbitrary one but describesaprocess of sediment
trangport sgnificantly different from thetransport of
finematerid. Total sediment yieldincludesboth
suspended yield and bed |oad.

Water turbidity isthe degreeto which suspended
material impedeslight penetration. Inforest streams
with high organicloading, theturbidity may bequite
high whilethe suspended sediment concentration of
thesevery light weight, but darkly colored, platy
particlesisvery low.

Turbidity isasignificant quaity indicator wherewater
isto beused for direct domestic consumptionorin
industrid applicationswhereclarity isimportant. High
quality paper productsand beverages (especialy
beer) rely onwater with very low turbidity. Turbidity
may affect stream biotaby reducing photosynthesis of
aguatic plants. Such animpact would occur only from
sugtained highturbidity. Generdly, turbidity levelsin
forest streamsarefar below levelsfata tofish, and
generdly, highturbidity isshort-lived. Many fishcan
tolerate short-term high levelsof turbidity.

Wemust limit sediment inwater to safeguard thefuture
of our water resources. In responseto water quality
issues, ldaho has devel oped abookl et that explains
Best Management Practi cesdesigned to promote
forest activitiesthat will protect and/or enhancewater
quality. For moreinformation, contact one of the Ul
Extension Forestersor your loca county extension
officeand ask for the publication Forestry for Idaho,
Best Management Practices (BMP's).

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