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Research and Extension in land manageent techd
conservation of soil and water. ST

SOME ,WILLAMETTE HILLSLOPE EROSION RATES

The Problem A fourth experimental! mnethod that
has recently been used in Oregon involves
estimating ercsicn rates by measuring the
depletion of radicactive cesium in soils.
Testing of atomic weapons from 1954 to
1965 deposited a measurable amount of
radicactive cesium. As the cesium fell,
it became tightly bound to the soil near
the surface. When soil is lest from a
landscape by soil erosion, the amount of
cesium decreases. Therefore, by measur-
ing cesium levels in scils, we car tell
how much of the curface scil has eroded
since the cesium fell, over 20 vears ago.
This technique is experimental and re-
quires certain assumptions, but it 1is
important because it estimates long-term
rates of erosicn as opposed to short-term
estimates cbtained from most erosion plot

Erosicn déstroys land, increases
fertilizer costs, decreases vields, and
causes water pollution when sediment-
laden runoff flows into streams and
rivers. Rates of ercsion are often
estimated indirectly. Estimates depend on
the method used and may wvarv by 20C
tons/acre or more, Which numbers are
correct for a given soil and management
scheme? To answer this question, the
; Department of Soil Science at Oregon

State University has been measuring

erosion rates by various methods on

selected soils in western Oregon for
s several years.

The Research

Ercosion was measured by four differ- studies.
ent methods over a four-vear period from
| October 1977 toc June 1981. C(ne method Results reported here are all from
| used standard erosion plots. These plots grass or winter wheat fields and all had
are 6 feet wide, 73 feet long, with a appreciable rover by Decemher 1. The
tctal area of 1/100 of an acre. All of average total September, October, and
the water and scil leaving the downslope November rainfall is &about 11 inches and
end of the plot was collected in a large pan evaporation is about 7 inches at the
pan and measured. A second method used locations  studied. Therefcre, these
smaller erosion plots (called "mini" soils are not likely to be extremely wet
plots) with an area of 1/500 acre. & before December i, which limits early
third method used E-flumes tc mweasure the runoff and ercsion.
total soil loss from watersheds as large
as one square mile. Runoff was collected Erosion Plot Results
at an outlet and measured; samples were
taker to determine the content of A summarv of the available erosion
suspended solids. pict data is stown in Table 1.
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Table 1. Erosion rates for five soil
series in western Oregon. Measure-~
ments were made with erosion plots.

Range in
total
Soil annual soil
Series! Slope Crop ercsion?
% tons/acre/yr
Willakenzie 6~-7 winter 0.7-1.5
wheat?2
Helmick 7-9 winter 0.6-5.0
wheat
Dupee 7 winter 3.8
S wheat
Jory 7-12  winter 0.1
wheat
12 perennial =0
grass
Nekia 7 perennial 0.1
grass

1

The plots on Jory and Nekia soils (2 years of
data) were located in Marion County. The others
(4 years of data) were located in southern Polk
County.

2All plots under winter wheat cover were installed
with the drill rows parallel to the long sides cf
the plot (""downhill"). Conventional tillage was
used.

w

T values, that is, the tolerable soil loss rates,
calculated to equal the estimated soil formation
rates for these soils are as follows: Willakenzie
- 2 tons/acre/year, Helmick - 5, Dupee - 4, Jory -
3, and Nekia - 3.

Measured erosion rates ranged between 0
and 5 tons/acre/year. The highest losses
(3-5 tons/acre) occurred on EKelmick and
Dupee scils in fields fall-planted to
winter wheat. The lowest erosion rates
(0-0.1 tons/acre/year) occurred under
perennial grass cover on Jory and Nekia
soils. The reduced erosion with peren-

nial grass is| well known and is one rea-
son why grass| waterways are so effective
in controllinlg the formation of gullies
The small measured losses under winter
wheat cover on the Jory soils were sur-
prising because the Silverton hills area
has longer, steeper slopes and higher
rainfall than the other sites. From
observations made during the winter, the
low erosion rates were attributed to the
strong surface soil structure and to the
large water holding capacity of the
deep, well-drained profile.

Sediment Losses for 10 Watersheds: A
summary of 25 watershed-vears of data
for ten locations in Polk and Benton
counties is shown in Table 2. Measured
sediment losses ranged between 0 and 20
tons/acre/year, and in all but two in-
stances were less than 8 tons/acre/year.
The largest annual loss was measured on
Watershed 1, a 9-acre watershed on the
Hazelair soil. Seventy percent of the
20 tons/acre annual total was lost
during a single storm in November 1977.
The fall-planted ryegrass had estab-
lished a low amount of cover and the
soils were frozen with a thin cover of
snow. The warming rains which followed
removed large amounts of sediment. The
following year, the established ryegrass
offered greater protection with sediment
losses reduced to 0.2 tons/acre.

The lowest sediment losses were
measured from Watershed 4, which has
deep, well-drained soils. Adjacent
areas of Willakenzie soils (Watersheds
5, 6, and 8) had higher lcsses because
of poorer natural drainage resulting
from a clay layer about 3 feet from the
surface.

Comparing Tables 1 and 2, we see
that erosion plots give somewhat lower
erosion rates than watersheds but both
types of data are generally in the range
0 to 10 tons/acre/year.
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Table 2. Sediment losses frjom 10 watersheds in Polk and Benton Counties, Oregon.
Years of| Principal soil series, slopes and Range in total
Watershed Size Data cropping annual sediment
_ (acres) vield!
tous/acre
1 9 2 Hazelair, 12-207, fall planted ryegrass 0.2-20.0
2 234 1 Willamette, Dupee, Hazelair, 7-20%, 0.4-0.6
annual ryegrass, woodland
3 40 1 Dupee, Willamette, Hazelair, 3-15%, 0.56
{ annual orchard grass
4 1 4 Wiliakenzie, 3-7%, winter wheat 0-0.2
5 4 4 " Willakenzie, Helmick, 0-7%, winter wheat 1.1-7.5
' 6 15 4 Helmick, Willakenzie, 3-127%, winter wheat 2.3-9.6
7 704 4 Willakenzie, Helmick, Waldo, 0-207, winter 0.2-1.3
wheat pasture, orchard, woodland
8 6 1 Willakenzie, 3-77, winter wheat 1.8
9 222 2 Steiwer, Helmick, KBazelair, 3-20%, winter 0.4-1.0
wheat, woodland ‘
10 148 2 Willakenzie, Bellpine, Hazelair, 3-20%, 0.2-0.6

winter wheat, pasture, woodland

T values, that is, the tolerabtle soil loss rates, calculated to equal the estimated soil formation rate for
these soils are as follows: Hazelair - 2 tons per acre per year, Willamette - 5, Dupee - &4, Willakenzie - 2,
Helmick - 5, Waldo - 5, Steiwer - 3, and Bellpine - 3.

The Cesium Tracer Study There are two poseible reasons: (1)
some redeposition of sediment occurred
in the swales, and (2) the larger water-
sheds contained a greater proportion of
woodland, which is resistant to erosion.

Cesium distribution was measured on
Watershed 6, to calculate long-term
erosion rates. The results ranged from 1
to 12 tons/acre/year, which is consistent
with short-term measurements made with
ercsion plots and flumes. The cesium
data alsc show that toeslopes are active
portions of the landscape, serving as
both temporary storage cites of ercoded
sediment and source areas for active
erosion. Sideslopes and stable
ridgetops, however, show nc detectable
difference in erocion rates,

Redistribution of sediment within
the watershed will not affect water
quality in major streams, but can have
a tremendous impact con land productivity.
£ slight decrcase in depth of a shallow
c0il wil! decrease yields far more than
a slight increase In the depth of a deep
soii will increase yields. Under most
circumstances, the counsequences of an
appreciable redistibution within a water-

Significance of the Results shed will be a productivity decrease.

The four largest watersheds (2, 7, The
9, 2nd 10) had sonewhat smaller sediment
losses than the smaller watersheds.

average aunual rate of soil
loss that can occcur without greatly de-
creasing productivity is called the soil




loss tolerance, or T wvalue. T wvalues
for each of the soils studied are shown
in Table 2. 1In most cases erosion rates
were below T. Watersheds 1, 5, and 6
exceeded T at least once; the 20 tons/
acre loss for the Hazelair soil (water-
shed 1) was 10 times the T wvalue for
that soil.

Was the four-year study long enough
to indicate what happens over the long
run, say 20 or 30 years? We know that
erosion is not a uniform process and that
large erosion losses occur from a few
storms. However, the climatic conditions
(rainfall amount and intensity, tempera-
ture, etc.) during the study were fairly
close to the long-term averages for this
area. Also, the cesium tracer method
verified the erosion plot and watershed
results. We, therefore, have confidence
in the measured rates of erosion.

What About Other Soils and Crops?

These measurements show the range of
expected erosion losses on certain soils
of the hilly uplands of the Willamette
Valley. Obviously, ten watersheds and
six sets of erosion plots do not repre-
sent the wide range of soils and cropping
practices found in western Oregon. The
rates of erosion measured using erosion
plots, H-flumes, and a cesium tracer were
fairly consistent. Because of many fac-
tors, including the natural variability
of the soil and local climatic differ-
ences, we must be careful not to extrapo-
late the results of this study to other
soil situations. The information pre-
sented here is applicable to the condi-

tions of the measurements and should
help guide clonservation decision-making
in this area. :

The Oregon State| University Extension Service pro-
vides education!and information based on timely

research” to hellp Oregonians solve problems and

develop skills nelated to youth, family, commun-

ity, farm, forest, energy, and marine resources.

Extension's agriculture program provides educa-
tion, training, and technical assistance to people
with agriculturally related needs and interests.
Major program emphasis is on food and fiber produc-
tion, tfarm business management, marketing and
processing of agricultural products, and resource
use and conservaﬁion.
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