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Purpose and Need 
Erosion control is a never ending problem facing new or regraded projects.  Steep slopes on some roadways need extra attention and erosion is 

difficult to prevent.  New or improved products need to be investigated that might address this problem. 
Objective 

The objective of this study was to evaluate the effectiveness of a bonded fiber matrix, brand name Soil Guard® from Weyerhaeuser Engineered 
Fiber Products, in preventing soil erosion from highly erodible slopes. 

Scope 
The scope of this study involved comparing the effectiveness of Soil Guard® and double netted straw mat on 2:1 slopes or greater to compare 

Soil Guard® to our normal erosion control.  Project DPC-1-806(018)062 is located on North Dakota 1806 bypass of Fort Lincoln State Park 
approximately 6 miles south-southwest of Mandan, North Dakota.  The project will be observed and evaluated for two years and will include the 
following items.  (1) Observe the installation process (2) Observe the effectiveness of preventing or reducing soil erosion over time. (3) Observe, 
record, and photograph the rate of return of vegetation to the slopes. (4) Conduct a cost comparison between the Soil Guard and other erosion 
control methods. 

Summary 
The project was completed according to the plans with the exception that the seed was not broadcast but incorporated into the Soil guard®.    

Sections G, H, and I are double seeded, as it was not know at the time of installation of the soil guard that these sections had previously been 
seeded by a drill.  The Section "I" Soil guard® was placed  approximately six feet short of the top of the slope and the coverage of the section seems 
"light" as shown in Photo 2.  Section I is on the right side of the photo. 

The atmospheric conditions at the time of application were not ideal, given the wind speeds.  However, the application of the Soil guard® 

appeared to adequately cover the soil, except in the aforementioned area "I". 
As a part of this test section, an evaluation of the soil conditions and nutrients was performed.  The test results indicate that NDDOT should 

consider revising the fertilizer specifications to area specific requirements instead of a standard application rate of fertilizer.  Experimental sections 
were installed by change order at a cost of $7,352.61.  The cost of the Soil Guard® Bonded Fiber Matrix, for this project was $1.85 per S.Y. whereas 
the double netted straw blanket was $3.00 per S. Y.  The NDDOT specifications allow the use of this type of application on slopes greater than 3:1 
or on areas too small to seed with a drill. 

Recommendation 
Given the performance of the materials, despite the climatic conditions, and Soil Guard® costing  $1.85/SY compared to the double-netted straw 

mat cost of $3.00/SY, it is recommended that Soil Guard® be used on steep slopes to control erosion, and that each project site have the soils tested 
for fertilizer needs specific to its location.  
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Disclaimer 

The contents of this report reflect the views of the author or authors who are responsible for the 
facts and the accuracy of the data presented herein. The contents do not reflect the official 
views of the North Dakota Department of Transportation or the Federal Highway 
Administration. This report does not constitute a standard, specification, or regulation. 
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EVALUATION OF SOIL GUARD'S® BONDED FIBER MATRIX 
FOR EROSION CONTROL 

DPC-1-806(018)062 
FINAL REPORT 

ND 96-02 

Objective 

The objective of this study was to evaluate the effectiveness of a bonded fiber matrix, 

brand name Soil Guard® from Weyerhaeuser Engineered Fiber Products, in preventing soil 

erosionfrom highly erodible slopes. 

Scope 

The scope of this study involved comparing the effectiveness of Soil Guard® and 

double netted straw mat on 2:1 slopes or greater to compare Soil Guard® to our normal erosion 

control. 

PROJECT 
LOCATION 

Location The project is located on the North Dakota 1806 bypass of Fort Lincoln State 

Park,  approximately 6 miles south-south west of Mandan, North Dakota. 
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Design 

SoilGuard® is a bonded fiber matrix, a new class of erosion control product pioneered 

byWeyerhaeuser. The term is being accepted within the erosion control industry to categorize 

hydraulically applied products which are designed, tested and proven to match or exceed the 

performance of erosion control blankets.1 

A bonded fiber matrix is a continuous layer of elongated fiber strands held together by 

a water-resistant bonding agent. It eliminates direct rain drop impact on soil (it has no holes 

greater than one millimeter in size), it allows no gaps between the product and the soil and it has 

a high water-holding capacity. A bonded fiber matrix will not form a water-insensitive crust that 

caninhibit plant growth, and it will biodegrade completely into materials known to be beneficial 

to plant growth.2 

Construction 

EXPERIMENTAL SECTIONS 

STATION 309+00 RIGHT TO STATION 311+00 RIGHT 

STATION 320+50 RIGHT TO STATION 323+00 RIGHT 

Station309+00 Right to station 311+00 Right and station 320+50 Right to station 

323+00 Right are located on the inslope of fill areas and are on the outside of a curve section of 

roadway.  These areas have slopes of approximately 2:1, the slopes extend from the edge of 

the graded shoulder downward to the toe of the slope. 

1Technical Bulletin, Weyerhaeuser Soil Guard® Bonded Fiber Matrix Erosion 
Control System. 7/94 

2 Ibid. 
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DPC-1-806(018)062 

The prime contractor for this project  

North Dakota.   

installed the double netted straw mat and S&B Landscaping installed  ® fiber. 

The sections were to be seeded by the broadcasting method, however on the day that 

the application was to take place, the wind velocities were in the steady 15 mph range with 

gusts to 20 - 30 mph. 

is Orrin A. Holen Construction Inc. from McClusky, 

They for the erosion control items.  Magic Mile Welding is the sub-contractor  

the Soil Guard



Photo 1 - Application Unit 

The contractor requested and was allowed to mix the seed with the Soil Guard® and it 

was applied in that manner. A Weyerhaeuser representative at the site made the 

recommendationthat mixing the seed with the Soil Guard® was the preferred method of seed 

and fertilizer application. During the application of the Soil Guard® it was noticed that section 

H, I and part of G appeared to have been seeded with a drill. (See Photo 2) There was no one at 

the site to verify this. It was later confirmed that sections H, I and part of G were seeded by drill. 

Thus those sections were double seeded. 
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Photo 2 - Sections that appeared to have been seeded by a drill. 

The Soil Guard® Bonded Fiber Matrix is applied hydraulically, with a general ground 

coverage rate of 3,000 lbs/acre. 

Photo 3 - Hydraulically applying the Soil Guard® Bonded Fiber Matrix. 
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There is also a topographic index guide supplied with Soil Guard® that gives a rate 

increase of lbs/acre that must be taken into account when determining the actual application 

rate. The chart includes an adjustment for the slope of the area and an adjustment for the 

type/conditionof the soil. For example a 2:1 slope that has been disced indicates that there is a 

25% increase in effective surface area that needs to be covered and will require 750 additional 

pounds per acre to be figured in estimating quantities. 

Photo - 4 Indicating conditions. 
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Weyerhaeuser supplied an application reference chart to the application crew, which 

indicated that given the tank capacity of the machine used to apply the fiber, six (6) 50-lb bags 

ofSoil Guard® required 750 gallons of water to cover an area of 4,350 square feet. See 

Appendix1 for the application chart. 

Photo - 5 Demonstration of application. 
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Photo -6 Finished product. 

Photo - 7 Close up of finished product. 
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The straw mat was a double netted and was installed by excavating a small "vee" ditch 

atthe top of the slope, laying the edge of the rolled matting in the ditch, backfilling the ditch to 

hold the mat in place, and then rolling the mat down the slope. Photos 8 - 12 show the 

installationand the stapling of the mat to the slope with a device that places wire staples into the 

ground. The stapling device shown in photo 11 was used to place the (6") six inch staples 

(photo 12) at a spacing of approximately 6" apart. 

Photo - 8 Straw mat installation. 
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Photo 9 - View of nearly finished slope. 

Photo - 10 Stapling the straw mat. 
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Photo - 11 Stapling Device. 
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Photo - 12 Wire Staples. 
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Evaluation 

The topsoil in the test sections was sampled and tested for various properties as 
shown in the tables below: 

PH<7 = ACID PH >7 = ALKALI 

TESTSITE PH TESTSITE PH 

A - TOP 7.69 A - BOTTOM 7.74 

B - TOP 7.72 B - BOTTOM 7.82 

C - TOP 7.71 C - BOTTOM 7.73 

D - TOP 7.72 D - BOTTOM 7.72 

E - TOP 7.78 E - BOTTOM 7.43 

F - TOP 7.81 F - BOTTOM 7.48 

G - TOP 7.62 G - BOTTOM 7.66 

H- TOP 7.63 H- BOTTOM 7.71 

I- TOP 7.55 I- BOTTOM 7.71 

Additionaltests were submitted to North Dakota State University for determination of 
various nutrients found in the soils. 

TESTSECTION NITROGEN PHOSPHORUS SOLUBLE SALTS 

B - TOP 39 4 0.42 

B - BOTTOM 30 4 0.38 

C - TOP 45 8 0.45 

C - BOTTOM 37 5 0.44 

G - TOP 45 5 0.50 

G - BOTTOM 38 3 0.41 

H- TOP 63 5 0.46 

H -BOTTOM 53 5 0.45 
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The plans called for the application of 20 lbs/acre of nitrogen and 20 lbs/acre of 

phosphorous to be applied to the area, which is the standard application rate for Type II 

seeding as specified in the specifications. The fertilizer was spread by a broadcast method 

severaldays in advance of the seeding, the results of the tests indicate that there was an 

unevenapplication of fertilizer as can be seen by the differences in the soil test results. The 

average of the nitrogen is 44 lbs/acre which is slightly below the 50 lbs/acre recommended by 

the North Dakota State Extension Service for Native Grass. The average of the phosphorous 

is 4.9 parts per million (ppm) which seems to indicate that the soil is still low in phosphorous 

after the application of the fertilizer. NDSU Extension Service recommends that the ppm 

should be in the 14 to 17 ppm range. To achieve that level of phosphorous it is recommended 

that40 lbs/acre of fertilizer be applied. (See appendix A for NDSU Extension Service 

recommendations.) 

This project was evaluated during the months of April, May, and July of 1997. The 

Bismarck-Mandanarea rainfall for the period of April to September is as follows: 

April . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2.07" 

May . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.29" 

June . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2.14" 

July . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2.42" 

August . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2.22" 

September . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1.89" 

This small amount of rainfall led to sparse growth in all the areas under observation 

regardless of the type of slope protection used. However, even this light rain caused some 

erosionproblems on the slopes where the double-netted straw mat was used and severe 

problems where no erosion control was used. The most significant failures in the double-

netted straw mat where rivulets of water had eroded under the mat and the water had washed 

the top soil out from under the mat and up to the surface of the mat. 

14 



In general the Soil Guard® sections had little discernable erosion occurring on the 

slopes.  The amount of plant material that was growing in the Soil Guard® sections, however, 

appeared to have more weeds than what was found in the double-netted straw mats. It is not 

apparent if this was caused by not seeding the slopes prior to application of the Soil Guard® or 

if the incorporation of the seed into the Soil Guard® was the reason for this. The late fall and 

winter of 1996/1997 was drier than normal and that may have led to the seed contained within 

the  Soil Guard® not having sufficient moisture to germinate. 

The costs for this test site are as follows: 

Contract Item Quantity/Units Cost per Unit TotalCost 

StrawBlanket  986.00 S.Y $3.00 per S.Y.  $ 2,958.00 

SoilGuard® Bonded Fiber 
Matrix 

2,047.00 S.Y.  $1.85 per S.Y  $ 3,786.95 

ConventionalSeeding  537.00 S.Y.  $0.10 per S.Y $  53.70 

Prime Contractor's Markup 553.96 Units  $1.00 per Unit  $ 553.96 

TotalCost for Project $7,352.61 

Summary 

The project was completed according to the plans with the exception that the seed was 

notbroadcast but incorporated into the Soil guard®.  Sections G, H, and I are double seeded, 

as it was not know at the time of installation of the soil guard that these sections had previously 

beenseeded by a drill. The Section "I" Soil guard® was placed approximately six feet short of 

the top of the slope and the coverage of the section seems "light" as shown in Photo 2. Section I 

is on the right side of the photo. 
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The atmospheric conditions at the time of application were not ideal, given the wind 

speeds.  However, the application of the Soil guard® appeared to adequately cover the soil, 

exceptin the aforementioned area "I". 

As a part of this test section, an evaluation of the soil conditions and nutrients was 

performed. The test results indicate that NDDOT should consider revising the fertilizer 

specifications to area specific requirements instead of a standard application rate of fertilizer. 

It may be more prudent to require soil tests of top soil to determine the required fertilizer 

application. 

Experimental sections were installed by change order at a cost of $7,352.61. The cost 

ofthe Soil Guard® Bonded Fiber Matrix, for this project was $1.85 per S.Y. whereas the double 

netted straw blanket was $3.00 per S. Y. If the use of Soil Guard® promotes similar or better 

plant growth than the straw blanket and the costs remain the same, it would be prudent to utilize 

this product. The NDDOT specifications allow the use of this type of application on slopes 

greater than 3:1 or on areas too small to seed with a drill. 

See the accompanying pictures for conditions at the site. 
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Photo - 13 A view from the bottom of the slope with the Double Netted Straw on 
the left, a narrow strip of uncovered soil in the center and the Soil Guard®  on the 

right. 

Photo - 14 A view from the top of the slope with the Double Netted Straw on the 
top of the picture, the narrow strip of uncovered soil in the center and the Soil 

Guard®  on the bottom. 
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Photo - 15 Is a view of the slope where no slope protection was placed. 

Photo - 16 A close-up of the Double - Netted Straw mat. 
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Photo - 17 A close - up of Soil Guard®.. 

Photo - 18 close up of the fiber material that makes up Soil Guard®.. 
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Photo - 19 A view from the bottom of the slope with the Double Netted Straw on 
the right side of the picture and the Soil Guard®  on the left side of the picture. 

Photo - 20 A view from the side of the slope with the Soil Guard®  on the left and 
the Double Netted Straw on the right or top of the picture. 

20 



RECOMMENDATION 

Giventhe performance of the materials, despite the climatic conditions, and Soil 

Guard® costing $1.85/SY compared to the double-netted straw mat cost of $3.00/SY, it is 

recommended that Soil Guard® be used on steep slopes to control erosion, and that each 

project site have the soils tested for fertilizer needs specific to its location. 
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