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INTRODUCTION

This report summarizes a study of commonly used erosion control and vegetation
techniques on Mechanically Stabilized Earth (M.S.E.) slopes in the semiarid climate of
Denver, Colorado. Two geogrid reinforced embankments were constructed to provide test
slopes of a 1:1 grade (i.e., 45 degree slopes). The embankments were oriented to provide
slope exposure to the north, south, east and west. Each of the four slopes contained six
revegetation test sections with an erosion collection bin at the base of each section. A
weather station installed at the site monitored weather conditions during the study period.
The site was monitored from June of 1994 to August of 1995.

NSTRUCTI nd MATERIAL

Two embankments were constructed at the Colorado Department of Transportation's
Commerce City Maintenance Yard to study the characteristics of M.S.E. slopes and
mechanicaily stabilized backfill (M.S.B.) walls. The M.S.B. walls are the focus of a
separate study and report. The embankments were approximately 65 feet long with a
bottom width of 40 feet and a height of 15 feet. M.S.E. slopes were constructed at one-to-
one slope so that the berm width at the top was 10 feet. One berm was oriented from the
north to the south and the other was oriented from the east to the west. This directed the
four test slopes to the four compass directions. Primary and intermediate slope
reinforcement was provided by Tensar geogrids. See Figure A.



The revegetation test sections that were built are labeled and described as "Section 1"
through "Section 6" in Figure A and Figure B. Each test section was subjected to North,
South, East and West exposure.
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Erosion collection bins (See Figure A) were constructed of 2" x 6" pine board frames and
specially fabricated impermeable 30 mil plastic linings. The collection bins were built to
provide each test section with a 10' x 4.5' rectangular bin at it's base to contain all eroded
material for measurement.

A Case W14 front-end loader placed and compacted the embankment material. Topsoil
was compacted with an eight horsepower vibrating plate compactor.

M.S.E. SLOPE REVEGETATION STUDY
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Table 1 details the composition of the embankment material. Table 2 gives the Topsoil
test results. The topsoil used on the slopes is typical of topsoil used with native seeding
on Colorado Department of Transportation projects.

Sieve Analysis In-Place Moisture | 4.35%
Passing #4 | 87% Liquid Limit | 23
#10 | 79% Plastic Limit | 18
#40 | 57% Plasticity Index | 5
#200 | 25%

Gravel | 21%
Coarse Sand | 22% Classification
Fine Sand | 32% AASHTO | A-2-4(40)
Fines | 25% Corps. of Engrs. | Silty Gravelly Sand

Table 1 - embankment

Sieve Analysis : pH | 7.250
Passing #4 | 97% Cl | < 8.0 ppm
#10 | 95% SO, | 194 ppm
#40 | 86% Organics | 5.03%
#200 | 57% Resistivity | 89,100 ohm-cm
Gravel | 5%
Coarse Sand | 9% Classification
Fine Sand | 29% AASHTO | A-6(8)
Fines | 57% Corps. oﬂingrs. Sandy Clay

Table 2 - topsoil I



According to Tensar Earth Technologies, Incorporated, the manufacturer of the majority
of the geosynthetics used in this study, Table 3 provides the cost factor of each vegetation
test section including the cost of plantings, seed, materials and labor. The least expensive
is Section 2 with a cost factor of one. A standard modular block facade, including labor,
would compare with a 3.0 to 3.5 cost factor.

Factered Cost of Each Vegetation Test Sec fon
Test Section Number Cost Factor
#2 1.0
#3 1.05
#4 1.15
#5 1.5
#6 3.0

Table 3

The cost comparisons shown in Table 3 represent only the cost of slope treatment. None
of the items necessary to construct an M.S.E. slope are included. M.S.E. slopes are an
alternative to vertical structures where construction site constraints permit. In most fill
situations, an M.S.E. slope with the standard vegetation treatment (Section 3) will
generally cost 30 to 50 percent less than a vertical M.S.B. structure. The more expensive
slope treatments in this study offer visual alternatives to the designer. Hand planted
woody vegetation is the most expensive component of these slope treatments whereas the
vertical M.S.B. structure has the wall facing as its most expensive item. Where project
spacial restrictions will allow and where aesthetic options are needed the vegetated M.S.E.
slope should be considered.



TAT

The six revegetation test sections were constructed on the North, South, East and West
facing slopes (See Figure A and B above). Following is the vegetation planted on the

individual test sections.

Section 1: Control section - No treatment.
Section 2: No topsoil, seeded and covered with erosion blanket. See Table 4a and 4b.
Section 3: Topsoiled, seeded and covered with erosion blanket. See Table 4a and 4b.

Seed mix and fertilizer applied May 15, 1994. _
COMMON NAME BOTANICAI NAME PLS/ACRES (lbs.)
BLUE GRAMA V. HACHITA BOUTELOUA GRACILIS 1.5
SLENDER WHEATGRASS V. PRYOR | ELYMUS TRACHYCAULUS 5
WESTERN WHEATGRASS V. ARRIBA | PASCOPYRUM SMITHII 10
LITTLE BLUESTEM V. PASTURA SCHIZACHYRIUM SCOPARIUM 2
BUFFALO GRASS V. TEXOKA BUCHLOE DACTYLOIDES 10
SIDEOATS GRAMA V. VAUGHN BOUTELOUA CURTIPENDULA 6
BLANKET FLOWER GAILLARDIA ARISTATA 2
BLUE FLAX LINUM PERENNE 1
PRAIRIE CONEFLOWER RATIBIDA COLUMNIFERA 0.25
YARROW ACHILLEA MILLEFOLIUM 0.2
TOTAL 37.95
-COMME IZER ANALYSIS (%) LBS./ACRE
AV LE
NITROGEN 18 45
PHOSPHORUS 46 115
POTASSIUM 0

Table 4a




Seed mix applied September, 1994. No fertilizer appli

BOTANICAIL NAME

COMMON NAME PLS/ACRES (lbs.)
BLUE GRAMA V. HACHITA BOUTELOUA GRACILIS 1.5
SLENDER WHEATGRASS V. PRYOR | ELYMUS TRACHYCAULUS 5
WESTERN WHEATGRASS V. ARRIBA | PASCOPYRUM SMITHI 10
LITTLE BLUESTEM V. PASTURA SCHIZACHYRIUM SCOPARIUM 2
BUFFALO GRASS V. TEXOKA BUCHLOE DACTYLOIDES 10
SIDEOATS GRAMA V. VAUGHN BOUTELOUA CURTIPENDULA 6
BLANKET FLOWER GAILLARDIA ARISTATA 2
BLUE FLAX LINUM PERENNE 1
PRAIRIE CONEFLOWER RATIBIDA COLUMNIFERA 0.25
YARROW ACHILLEA MILLEFOLIUM 0.2
CANADA BLUEGRASS V. RUEBES POA COMPRESSA 0.5
SHEEP FESCUE FESTUCA OVINA 12
TOTAL 50.45

Table 4b

Section 4: Topsoiled, covered with erosion blanket and sodded with buffalo grass sod.
Sod placed on June 2, 1994.

Section 5: Topsoiled, covered with landscape fabric and planted with 3 gallon plants.

Section 6: Terraced at 18 inch intervals and planted with 1 gallon container plants.

Following are the one and three gallon plantings placed in Sections 5 and 6.

COMMON NAME
Rocky mountain sumac
Rabbitbrush

Potentilla

BOTANICAL NAME

Rhus glabra cis-montana

Chrysothamnus nauseosus

Potentilla fruticosa

Rabbitbrush was planted on the bottom third of each section while Sumac and Potentilla

were planted on the upper two thirds.




The site was irrigated using a sprinkler system and water tanker truck for portions of the
study period. Table 5 shows the amounts of water applied to the site. See Appendix A
for the detailed irrigation schedule.

INCHES OF WATER
APPLIED TO SITE
IN 1994

Jupe | 4.27
July | 3.03

QOctober | 6.23

First seeding May, 1994
Second seeding September, 1994

Table 5

The one-to-one M.S.E. slopes were not instrumented to record mass movement.
Evaluation was made of vegetation survival and slope erosion. Bins at the base of each
of the revegetation sections were built to contain all eroded material. This material was
periodically collected and weighed. Determination of vegetation success was based on
measurements of either vegetation density or plant survival. Soil temperatures were
measured for each revegetation test section.

IN NTATI d ME

A weather monitoring station, constructed on the top center of the north-south test
embankment and consisting of a three meter pivoting tower with guy wires, grounding
rod, instrumentation and data recording devices, recorded weather data during the slope
revegetation study. The data was recorded and downloaded with a Campbell Scientific
Inc. (CSI) CR21 Micrologger and cassette tape recorder. The weather sensors used are
listed below:

> CSI Model 101b Temperature Probe to measure north slope soil
temperature. (°C)

> CSI Model 101b Temperature Probe to measure south slope soil
temperature. (°C)



> CSI Model 101 Temperature Probe to measure level ground soil
temperature. (°C)

> CSI Model 201 Temperature/Relative Humidity (RH) Probe to measure air
temperature (°C) and relative humidity (%)

> Qualimetrics Silicon Cell Pyranometer Model 3120 to measure solar
radiation. (W/m?)

> Met-One Model 024A Wind Direction Sensor to measure wind direction (in
degrees with north equal to zero degrees)

> Met-One Model 014A Wind Speed Sensor to measure wind speed (m/s)
> CSI Model TE525 Tipping Bucket Rain Gage to measure rainfall (mm)

The sensors were sampled every ten seconds by the CR21 Micrologger and data values
were computed and recorded every six hours (6:00 am, 12:00 pm, 6:00 pm, 12:00 am).

The air and soil temperature probes had maximum, minimum and average temperatures
computed for each six hour period. The Temperature/RH probe and Pyranometer
recorded average percent relative humidity and average solar radiation over the same
periods. A wind vector program computed mean wind speed, mean wind vector
magnitude, mean wind vector direction and standard deviation using the wind direction
and wind speed sensors. The tipping bucket gage recorded time of rainfall events and total
rainfall over the six hour period. Micrologger identification number and battery voltage
were also recorded to monitor the status of the recording device. The recorded data were
converted from Micrologger format on the cassette tape to ASCII file format for
interpretation and storage.

Data from existing local weather stations operated by the Denver Water Department was
used in addition to the on-site weather station data.

T 1 ION

Erosion Control

Eroded material was collected and weighed twice during the study period. The eroded soil
collected was essentially dry except for that from Section 1. This section had a large
amount of material which tended to be moist throughout. Moisture contents were
determined and used for Section 1 samples to compute dry weight. Table 6 shows
factored values for total eroded material collected during the study period.



A large amount of erosion occurred in the untreated control test sections (Section 1).
Slope treatment by any-one of the methods used in the study will reduce erosion by a
factor between 6.5 and 230.

SLOPE EROSION - Factored Dry Wt. Of Collected Material

| Slope Facing | Sect. | Sect. | Sect. | Sect. | Sect. | Sec
___ Direction 1 2 fia ) s S 6
| North | 3689 | 16 | 23 | 34 | 80 | 32
Somth | 1553 | 1.6 | 14 | 10 [ 9.8 [*23
CBast | 245 |30 | 16 | 34 | 70 | 18
West . | 1005 | 14 | 11 | 13 [148 ] 38 |

SEE FIGURE B FOR TEST SECTION DESCRIPTIONS.

Lowest weight of material becomes FACTOR 1.0.
* Visual inspection showed that the majority of material in South-6 was
washed

in from the adjacent untreated end of the berm.

Table 6

Sections 2 and 3 eroded similarly and generated the least amount of eroded material of the
five vegetation test sections. Section 6 followed these two with a slightly higher weight
of material. Section 5 had the most material eroded from its face. The large openings cut
into the landscape fabric for placement of the three-gallon plants were not adequately
stabilized by the wood chip bedding. The wood chips used on the terraces in Section 6
likely provided inadequate soil stabilization in that section as well. Section 4 eroded
similar weights to Section 6, however, the almost immediate death of the sod in this
section make comparison to this section of little use. The North facing slope experienced
the greatest amount of erosion.

Soil Temperatures

Soil temperatures were recorded at the top and bottom of each test section as well as on
either end of the top of both berms three times during the study period. Figures C.1, C.2,
and C.3 show slope temperature relationships.
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Vegetation

Slope vegetation was quantified in two ways: vegetation density estimates and planting
surveys. Vegetation density was determined by a visual estimate of the percent of slope
covered by living plant material. Consideration of plant species was not made and two
observers were used for each of the estimates. Invasive weeds were the primary plant
inhabiting the slopes at the time of the first vegetation density estimate. Large numbers
of weeds were living on Sections 5 and 6 at the time of the first estimate. For this reason,
Sections 5 and 6 were included in the first vegetation density estimate, however, the
plantings surveys were the primary method used to determine the success of these two
sections. All invasive weeds were removed from the slopes after the first estimate was
recorded to allow the second seeding to grow unhindered. The buffalo grass sod in section
4 was dead by the time of the first vegetation density estimate. This section was included
in both density estimates because it contained invasive weeds. During the second
vegetation density estimate it was noted that the majority of plants in Sections 1, 2 and 3
were of the seeded species. Table 7 shows slope vegetation densities.

A survey of the plantings placed in sections 5 and 6 was made at two times during the
study period. Tables 8a and 8b show the results of the plant surveys.

12



SLOPE VEGETATION DENSITY
In Percentage of Slope Covered
_ Slope Facing | Sect. | Sect. | Sect. | Sect. | Sect. | Sect.
' Direction L | L 6
August '17, 1994
- Nerth 5 10 25 40 30 40
R e
East | 20 | 5 | 55 | 15 | 25 | 6
 West [ 10 | 10 | 35 [ 15 [ 25 | %
June 26, 1995
. Neth |75 (625 75 | 35
South 1| 5 | 10| s
East | 125|225 30 | 75
West | 5 |175] 35 | 5

SEE FIGURE B FOR TEST SECTION DESCRIPTIONS.
* The buffalo grass sod in section 4 is dead. All values represent invasive weed coverage.

The seeded slopes during the first survey August 17, 1994, had very few of the seeded species
growing on them. Invasive weeds dominated the slopes. The seeded species were dominant

at the second survey.
Sections 4, 5 and 6 are recorded for information only.

Table 7

13
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SURVEY OF PLANTINGS IN SECTIONS 5 AND 6
AUGUST 17,1994

Direction [ Type 3gallon plants | 1gallon plants
Tt Planted Living | Planted Living
RMS 6 4 13 13
North POT 6 4 11 1
RB 6 6 14 14 |
RMS 6 4 12 4
South POT 6 0 13 | 1
RB 6 6 14 13
RMS 6 5 12 9
East POT 6 1 14 0
RB 6 6 13 1
RMS 6 6 14 10
West POT 6 3 12 3
RB 6 6 | 14 13
SEE FIGURE B FOR TEST SECTION DESCRIPTIONS.
PLANT TYPE:
RMS = Rocky Mountain Sumac
POT = Potentilla
RB = Rabbitbrush

Table 8a



SURVEY OF PLANTINGS IN SECTIONS 5 AND 6
JUNE 26, 1995

North POT 6 2 11 0
RB 6 6 14 14
RMS 6 0 12 1
South POT 6 0 | 13 0
RB 6 6 14 9
RMS 6 0 12 1
East POT 6 0 14 0
RB 6 4 13 0
RMS 6 1 14 0
West POT 6 0 12 0
RB 6 6 14 10
SEE FIGURE B FOR TEST SECTION DESCRIPTIONS.
PLANT TYPE:
RMS = Rocky Mountain Sumac
POT = Potentilla
RB = Rabbitbrush

Table 8b I



CONCLUSION

Evapotranspiration Rates

Plant growth is largely a function of temperature and available moisture. Inadequate
moisture will prevent seed germination and lead to wilting. Adequate temperature for seed
germination and plant growth is necessary while excessive temperatures lead to high
evapotranspiration (ET) rates. As plant ET increases, so does the need for available
moisture to the plant in the form of precipitation or irrigation. Temperature’s affect on
plant ET can be seen in the Blaney-Criddle Formula as described below:!

u=kf
where u = ET

k = Empiracle ET coefficient for a month
=k xk.
With

k, = 0.0173t - 0.314
k. = plant growth stage coefficient
f=(txp=+100

t = Average monthly temperature
and
p = Monthly percentage of daylight hours in the year,

_ 00173tk p-0314tkp
El 100

This relationship between temperature and ET was used to compute the on-site ET values
shown in Table 9. This method of computing ET is less realistic than the method used
by the Denver Water Department in computing ET rates.> Denver Water Department ET
rates are based on solar radiation, air temperatures, relative humidity and wind conditions.
Since the seed mix used on the study slopes required at least 30 percent less water than the
alfalfa crop upon which the Denver Water Department ET rates are based, the factored
off-Site ET rates shown in Table 9 are 70 percent of the Denver Water Department rates.

lu.s. Department of Agriculture, Soil Conservation Service, Engineering Division, Technical Release No.

21 (Rev. 2), April 1967, Revised September 1970.

Denver Weather Station Information, compiled by the Denver Water Department and posted on the

Galacticomm Bulletin Board System at (303)628-6365, Denver Water Department, Denver, Colorado.
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The plant growth stage coefficient is assumed to be a constant value of 1.0 when
computing on-site ET rates. The air temperature just above the ground will likely be very
similar to the temperature of the soil. Young and small plants will exist in this area just
above the soil surface and soil temperature is thereby justified in computing on-site ET
rates. The on-site rates are intended to show that slope orientation will influence ET and

| Monthly On-Site E.T. Rates FACTORED | . . .}
| i SN South | ievel | ¥ ET, Ivigation. | Precip.
Month| - A | slope | siope:| gioimd | from Off-Site m_ (P
1994 | JUNE| 7.36 8.56 9.63 8.11 6.24 4.27 0.12
JULY| 7.41 8.85 10.39 8.79 5.78 3.03 0.01
AUG.| 6.88 6.96 8.69 8.33 4.89 0.57
SEPT.| 4.84 442 7.09 5.99 4.24 0.27
OCT.| 2.36 1.83 3.97 2.40 2.51 6.23 0.73
1995 | APRIL 2.85 212
MAY 3.05 4.72
JUNE| 5.20 6.05 6.81 5.73 4.41 2.62
JULY| 7.40 8.84 10.38 8.78 5.78 0.85
AUGUST| 5.71 5.78 7.21 6.91 4.06 0.33
[ _ _
| ‘(I+P)-E.T.
Month, - North |- Souz.. Level " OffSite -
_Alr- slope | slope ground | ' Data
1994 JUNE| -2.97 4.17 -5.24 -3.72 -1.85
JULY| 4.37. -5.81 -7.35 -5.75 -2.74
AUG.| -6.31 -6.39 -8.12 -7.76 4.32
SEPT.| 457 -4.15 -6.82 -5.72 -3.96
OCT.| 4.60 5.13 2.99 4.56 4.45
$
1995 APRIL -0.73
MAY 1.67
JUNE| -2.58 -3.43 -4.19 -3.11 -1.79
JULY| -6.55 -7.99 -9.53 -7.93 4.93
AUGUST| -5.38 -5.45 -6.88 -6.58 -3.73
t¥Values are averaged from three Denver Water Dept.(DWD) Weather stations in the vacinity

of the study site.
& Unreliable on-site weather data made the computation of on-site 1995 ET rates impossible. A monthly

factor was determined between 1994 on-site air and off-site ET rates and used to estimate 1995 on-site

air ET from 1995 off-site. The 1995 estimated on-site air was then used to determine 1995 North,
South and Level based on 1994 relationships between them. Estimation of April and May ET rates was
not possible by this means. Note the off-site values for these two months.

*+ On-site precip. values for 1995 were unre!

stations were used.

i dDIC jJ_ >
Table 9

averaged values from three D.W.D. weather

17



therefore required available water. The semiarid climate of this study requires irrigation
on the North, South, and level ground exposures to establish plant growth. The South
facing slopes will require the most irrigation water. See Figures C.1, C.2 and C.3 above
for additional illustration of the relationship between slope orientation and temperature.

The negative values for (I+P)-ET show that there was not enough water for plant growth
after the first seeding and planting in June of 1994. According to Climatological Data
Annual Summary the period following the first seeding and planting was drier and hotter
than the normal.’ This fact was accentuated on the South and East slopes which were
typically warmer than other exposures. The second seeding in October was well irrigated
and lost less water to ET. This aided the seed germination but was too late to benefit the
plantings placed in June. The mild, wet spring that followed was very beneficial to the
seeded slopes as is evidenced in Table 7 detailing the second vegetation density survey.

Another factor which influenced the success of the slope vegetation was slope grade. In
comparison to flatter slopes, a forty-five degree slope will allow for a much higher rate
of surface runoff and therefore allow less incident water to be used by vegetation. It was
apparent during vegetation surveys that much of the water that fell on the smooth slopes
(test sections 1 to 4) had settled at the slope base in that vegetation densities were typically
greater at the slope bases.

Yegetation Survival

The buffalo grass sod planted in test sections 4 was dead within approximately one month
of its placement. Successful plots of buffalo grass sod under the study site’s weather
conditions generally require daily watering for the first month followed by every other day
watering for half of the second month. The irrigating schedule did not supply nearly the
water required for the sod to establish itself. The sod pieces were placed on an erosion
blanket in order stabilize the soil/root interface and to prevent the sod from sliding down
the slope. However, due to the arid climate, this system likely prevented early root-soil
bonding and allowed the sod root systems to dry out.

The plantings experienced mixed success as shown in Tables 8a and 8b. The Potentilla
were quickest to dry out and die. The vast majority of the one-gallon Potentilla on all
slopes and the 3-gallon Potentilla on the warmer East and South slopes were dead by the
first survey. The one-gallon likely lost root moisture sooner than the 3-gallon. All
Potentilla were dead at the second surveying except two 3-gallon plants on the North
facing slope which was the coolest and was therefor likely the most moist. The Rocky
Mountain Sumac were more resistant to drought but still showed large numbers of dead
plants of the one-gallon size at the first survey on the South and East slopes. By the

u.s. Department of Commerce, National Oceanic and Atmospheric Administration, Climatological Data

Annual Summary. Colorado, 1994, Volume 99. Number 13, 1994, Asheville, North Carolina.
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second survey essentially all Rocky Mountain Sumac were dead except for approximately
half of the 3-gallon and one third of the one-gallon on the North slope. The Rabbitbrush
were by far the most successful plantings on all slopes except the East. Sixty-four percent
remained alive on the South slope, seventy-one percent survived on the West slope and all
plants on the North slope were alive. At the time of the first survey, all but one of the
East slope Rabbitbrush were dead. The reason for the high mortality of the Rabbitbrush
on the East slope is uncertain. The relative success of the Rabbitbrush could be due to one
or both of two factors. First, the species requires the least water for survival of the three
plantings used on the site. Second, placement of the Rabbitbrush at the bottom of all
slopes resulted in a greater supply of water due to slope runoff. It is likely a combination
of these two factors that resulted in the success of the Rabbitbrush plantings.

Two test sections were seeded with a seed mix that has proven successful in use on many
Denver area highway projects. As was noted earlier, the first seeding was largely
unsuccessful due to inadequate water supply following seed application. The second
seeding was given enough water by irrigation to promote seed germination and strong
early grass growth. This seeding was successfully applied to the slopes by spraying the
grass seed directly through the erosion blanket. Mild Fall and Spring weather further
encouraged grass success on the seeded test sections. The South facing slope fared least
well with rather low grass density.  This was likely due to the higher temperatures
experienced on this slope. The East and West slopes saw similar success while the North
slope had by far the most complete slope coverage. Those slopes which received no
topsoil before seeding generally had much lower grass coverage. The greater success of
the topsoiled test sections is likely due to the topsoil’s greater nutrient supply and greater
ability to retain water than embankment material alone.

Buffalo grass sod requires a large amount of irrigation water to ensure that it will become
established on a steep slope. The high irrigation cost and the relatively high cost of sod
will likely make its use uneconomical on most large scale projects. Use of the erosion
blanket underneath buffalo grass sod in semiarid climates should be avoided. One-gallon
plantings should not be used if three-gallon plantings are available. Three-gallon
Rabbitbrush is the best choice of the three in this study. Careful attention to plant bedding
will minimize the erosion that is seen when wood chips are used as bedding. Of the two
sections with plantings Section 6 is more costly but more aesthetically pleasing. If budget
will permit and plantings are the desired slope treatment, the terraces as in Section 6
planted with three-gallon Rabbitbrush would be the most successful and appealing
revegetation choice. Sections 2 and 3 are the most cost effective of the treatments and will
erode the least. Topsoil before seeding is worth the additional cost. Watering
commensurate with evapotranspiration is necessary until the plot is established.
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Recommendations

The cost to construct a one-to-one M.S.E. slope is much less than the cost to construct
either a concrete cantilever wall or a mechanically stabilized backfill (MSB) wall.
Cantilever walls can be 50 to 75 percent more expensive and MSB walls can be 30 to 50
percent more expensive than an M.S.E. slope with topsoil, erosion blanket and seed.
Where project spacial restrictions will allow and where aesthetic options are needed the
vegetated M.S.E. slope should be considered assuming irrigation can be provided to
suppliment precipitation as necessary to establish plant growth. The type of slope
vegetation treatment will largely be a function of project budget and desired visual effect.

Selection of M.S.E. slopes in semiarid areas (< 15" annual rainfall) should be limited to
plantings with native grass species on East, West or North facing slopes with temporary
irrigation used for initial plant establishment. Ornamental plantings on M.S.E. slopes
should be limited to low height East, West, and North facing slopes where permanent
irrigation is available. Sediment loss from the test slopes was controlled in all test sections
regardless of the success of vegetation. The erosion control systems described in this
study were effective in reducing soil loss on one-to-one slopes to a negligible amount.
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APPENDIX A - IRRIGATION SCHEDULE

June 1994
S M T w T F S
B ﬁll
1 2 3 4
0.356" 0.356" 0.356"
5 b 7 8 9 10 11
0.356" 0.356" 0.356"
12 13 14 15 16 17 18
0.356" 0.356" 0.356"
19 20 21 22 23 24 25
0.356" 0.356"
26 27 28 29 30
Total of 4.27 inches of water applied in June, 1994
July 1994
S M T w T F S
0.356
1 2
. 0.356 0.356
3 0 3? 6 5 b 7 8 9
0.267" 0.267"
10 11 12 13 14 15 16
0.267" 0.267"
17 18 19 20 21 22 23
0.267" | 0.267"
24 25 26 21 28 29 30
31

Total of 3.026 inches applied in July, 1994
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APPENDIX A - IRRIGATION SCHEDULE

October 1994

S M T w T F S
0.356"

1
0.267" | 0.267" | 0.267" | 0.267" | 0.26%" | 0.267" | 0.267"

2 3 4 5 6 7 8
0.267" | 0.267" | 0.267" | 0.267" | 0.267" | 0.267" | 0.267"

9 10 11 12 13 14 15

267" 267" 0.267"

16 02177 18 021697 20 21 22
0.267" 0.267" 0.267" 0.267" |
23 24 25 26 27 28 29

0.267"
30 3

All watering by Maintenance crew. Total of 6.23" in Oct., 1994
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