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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 | are double seeded, as it was not know at the time of installation of the soil guard that these sections had previously been
Soil guard® was placed approximately six feet short of the top of the slope and the coverage of the section seems

seeded by a drill. The Section

"light" as shown in Photo 2. Section | 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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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 ofthis study was to evaluate the effectiveness of abonded 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 maton 2:1 slopes or greaterto compare Soil Guard®to our normal erosion

control.

PROJECT
LOCATION

>

Location Theprojectislocated onthe North Dakota 1806 bypass of Fort Lincoln State

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




Design

SoilGuard®is abonded fiber matrix, anew class of erosion control product pioneered
byWeyerhaeuser. Thetermis being accepted withinthe erosion controlindustry to categorize
hydraulically applied products which are designed, tested and proven to match or exceed the
performance of erosion control blankets.*

A bondedfiber matrixis acontinuous layer of elongated fiber strands held together by
awater-resistantbonding agent. Iteliminates directrain drop impacton soil (ithas noholes
greaterthan one millimeterinsize), itallows no gaps betweenthe productand the soilandithas
ahighwater-holding capacity. Abonded fiber matrix will notform awater-insensitive crustthat
caninhibit plantgrowth, and it will biodegrade completely into materials known to be beneficial

to plantgrowth.?

Construction

EXPERIMENTAL SECTIONS

STATION309+00RIGHT TOSTATION 311+00 RIGHT

STATION 320+50RIGHT TOSTATION 323+00 RIGHT

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

323+00Rightare located onthe inslope offillareas 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.

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

2 1bid.




DPC-1-806(018)062

TEST SECTION AREA 1
806+00RT 308+B0RT  210+00RT 3104650 RT 211+00 RT
SECTIONA SECTIONB SECTIONC SECTIOND
CONVENTIONAL CONVENTIONAL
SOIL GLARD® SEEDING SOL GUARD® SEEDING

vy

The prime contractor for this project is Orrin A. Holen Construction Inc. from McClusky,
North Dakota. Magic Mile Weldingis the sub-contractor forthe erosion controlitems. They
installed the double netted straw mat and S&B Landscaping installed the Soil Guard®fiber.

The sectionswere to be seeded by the broadcasting method, however onthe day that

the application wasto take place, the wind velocities were inthe steady 15 mph range with

guststo 20-30 mph.




Photo 1 - Application Unit

The contractor requested and was allowed to mix the seed with the Soil Guard®and it
was appliedinthatmanner. AWeyerhaeuser representative atthe site madethe
recommendationthat mixing the seed with the Soil Guard®was the preferred method of seed
and fertilizer application. Duringthe application ofthe Soil Guard®itwas noticed that section
H,land part of G appearedto have been seeded with adrill. (See Photo 2) There wasnoone at
the site to verify this. Itwas later confirmed that sections H, | and part of G were seeded by drill.

Thus those sections were double seeded.




Photo 2 - Sections that appeared to have been seeded by a drill.

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

coverage rate of 3,000 Ibs/acre.

Photo 3 - Hydraulically applying the Soil Guard® Bonded Fiber Matrix.




Thereis also atopographicindex guide supplied with Soil Guard®that gives arate
increase of Ibs/acre that must be taken into accountwhen determining the actual application
rate. The chartincludes anadjustmentforthe slope ofthe areaand an adjustmentforthe
type/conditionofthe soil. Forexample a 2:1 slope thathas beendisced indicatesthatthereisa
25% increase in effective surface areathat needs to be covered and will require 750 additional

pounds per acre to be figured in estimating quantities.




Weyerhaeuser supplied an application reference chartto the application crew, which
indicated that given the tank capacity of the machine used to apply the fiber, six (6) 50-Ib bags
of Soil Guard®required 750 gallons of water to cover an area of 4,350 square feet. See

Appendix 1 forthe application chart.

Photo - 5 Demonstration of application.




6 Finished product.

Photo

Photo - 7 Close up of finished product.




The straw matwas a double netted and was installed by excavating asmall "vee" ditch
atthetop ofthe slope, laying the edge of the rolled matting in the ditch, backfilling the ditch to
hold the matin place, andthenrolling the matdown the slope. Photos 8-12 showthe
installationand the stapling of the matto the slope with adevice that places wire staplesintothe
ground. The stapling device showninphoto 11 was usedto place the (6") sixinch staples

(photo 12) ata spacing of approximately 6" apart.

hoto - 8 Straw mat installation.
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Evaluation

The topsoilinthe test sections was sampled and tested for various properties as

showninthetables 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 1.72
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 foundinthe soils.

TESTSECTION NITROGEN PHOSPHORUS | SOLUBLESALTS
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

13




The plans called for the application of 20 Ibs/acre of nitrogen and 20 Ibs/acre of
phosphorous to be applied tothe area, whichisthe standard application rate for Type I
seeding as specifiedinthe specifications. The fertilizer was spread by a broadcast method
severaldaysinadvance ofthe seeding, the results of the tests indicate that there was an
unevenapplication of fertilizer as can be seen by the differencesinthe soil testresults. The
average ofthe nitrogenis 44 Ibs/acre whichis slightly below the 50 Ibs/acre recommended by
the North Dakota State Extension Service for Native Grass. The average ofthe phosphorous
is 4.9 parts per million (ppm) which seemsto indicate thatthe soil is stilllowin phosphorous
afterthe application of the fertilizer. NDSU Extension Service recommends thatthe ppm
should beinthe 14to 17 ppmrange. Toachieve thatlevel of phosphorousitisrecommended
that40Ibs/acre offertilizer be applied. (See appendix Afor NDSU Extension Service

recommendations.)

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

Bismarck-Mandanarearainfall for the period of Aprilto Septemberis as follows:

ADIl 2.07"
VY . e e e e e e 0.29"
JUNE 2.14"
JUIY 2.42"
AUGUSE . 2.22"
September . . 1.89"

This smallamount ofrainfall led to sparse growth in allthe areas under observation
regardless of the type of slope protection used. However, eventhislightrain caused some
erosionproblems onthe slopeswhere the double-netted straw matwas used and severe
problemswhere no erosion controlwas used. The mostsignificant failuresinthe double-
netted straw mat where rivulets of water had eroded under the matand the water had washed

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

14



Ingeneral the Soil Guard® sections had little discernable erosion occurringonthe
slopes. The amountof plant material thatwas growing inthe Soil Guard® sections, however,
appearedto have more weeds than whatwas found inthe double-netted straw mats. Itisnot
apparentifthis was caused by not seeding the slopes prior to application of the Soil Guard® or
ifthe incorporation ofthe seed into the Soil Guard® was the reasonfor this. The late falland
winter of 1996/1997 was drier than normal and that may have led to the seed contained within

the Soil Guard® nothaving sufficient moisture to germinate.

The costsfor this test site are as follows:

Contractltem Quantity/Units CostperUnit TotalCost
StrawBlanket 986.00S.Y | $3.00perS.Y. | $2,958.00
SoilGuard®Bonded Fiber 2,047.00S.Y. | $1.85perS.Y | $3,786.95
Matrix
Conventional Seeding 537.00S.Y. $0.10perS.Y $ 53.70
Prime Contractor's Markup 553.96 Units | $1.00perUnit | $ 553.96
TotalCostfor Project $7,352.61

Summary

The projectwas completed accordingto the plans with the exception thatthe seed was
notbroadcastbutincorporatedintothe Soilguard®. Sections G, H, and | are double seeded,
asitwas notknow atthe time of installation of the soil guard that these sections had previously
beenseeded by adrill. The Section"I" Soilguard® was placed approximately six feet short of
the top of the slope and the coverage of the section seems "light" as shownin Photo 2. Section|

isontherightside ofthe photo.
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The atmospheric conditions atthe time of application were notideal, giventhe wind
speeds. However, the application of the Soil guard®appeared to adequately cover the soil,
exceptinthe aforementionedarea"l".

As apartofthistestsection, an evaluation of the soil conditions and nutrients was
performed. Thetestresultsindicate thatNDDOT should consider revising the fertilizer
specifications to area specific requirements instead of a standard application rate of fertilizer.
ltmay be more prudentto require soil tests of top soil to determine the required fertilizer
application.

Experimental sections were installed by change orderatacostof $7,352.61. The cost
ofthe Soil Guard® Bonded Fiber Matrix, for this projectwas $1.85 per S.Y. whereas the double
netted straw blanketwas $3.00 per S. Y. Ifthe use of Soil Guard® promotes similar or better
plantgrowth than the straw blanketand the costs remain the same, it would be prudentto utilize
thisproduct. The NDDOT specifications allowthe use of this type of application on slopes
greaterthan 3:1 oronareastoo smallto seed with adrill.

See the accompanying pictures for conditions at the site.

16



Photo - 13 A view from the bottom of the slope with the Double Nettd Straw on
the left, a narrow strip of uncovered soil in the center and the Soil Guard® on the
right.

: T iy i i g 5 i '“'""'._ﬂ o

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 Soll
Guard® on the bottom.

e
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Photo - 19 A view from the bottom of the sIe with the Double Netted trawon
the right side of the picture and the Soil Guard® on the left side of the picture.

Photo - O A view from the side of the slope with te 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, itis
recommended that Soil Guard® be used on steep slopesto control erosion, and thateach

projectsite have the soilstested for fertilizer needs specifictoits location.

21
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MeveTh i ey

ENGINEERED FIBER PRODUCTS
7001 396th Ave. SE « Snoquaimie, WA 98065-9903 + Tel: 1-800-443-9179 « Fay 206-924-7148

THE TOPOGRAPHIC INDEX GUIDE

On a 5:1 slope of Standard loam soil, a 3,000 1b per acre application of Soil Guard® i
appropriate and effective coverage (See Table); however,

If that same 5| slope has been track-walked or furrowed, the surface area
increases by 20%, requiring an additiona] 600 Ibs per acre (3.600 total) of Soil
Guard ® to achjeve effective coverage (See Table),

Similarly, areas estimated from plan view will always be less thag actual effective areq if slope
gradient is not taken into consideration. A 3:1 slope increases effective area needing treatment
by 6%, a 2:1 slope by 12%, etc. (See Table),




ENGINEERED FIBER PRODUCTS
7001 396th Ave. SE + Snoquaimie, WA 98065-9903 + Tel: 1-800-443-9179 » Fax 206-924-7148

General Mixing/Capacities Reference Chart

Mixture Ground Coverage
Soil Guard® Water Volume (3,000 Ibs/acre rate)
(50-Ib bags) _(gals) (gals) Sq Ft Acres
1 125 133 725 0.017
2 250 266 1,450 0.033
3 375 399 2,175 0.050
4 500 532 2,900 ~ 0.067
g 5 625 665 3,625 0.083
XS = 6 750 798 4,350 0.100
=S 7 875 931 5,075 0.116
—= 8 1,000 1,064 5,800 0.133
= 9 1,125 1,197 6,525 0.150
M= 10 1,250 1,330 7,250 0.166
p— 11 1,375 1,463 7,975 0.183
S = 12 1,500 1,596 8,700 0.200
~a 13 1,625 1,729 9,425 0.216
= 14 1,750 1,862 10,150 0.233
2 S 15 1,875 1,995 10,875 0.250
= 16 2,000 2,128 11,600 0.266
@ 17 2,125 2,261 12,325 0.283
1o 18 2,250 2,394 13,050 0.300
o 19 2,375 2527 13,775 "~ 0.316
S 20 2,500 2,660 14,500 0.333
PE 21 2,625 2,793 15,225 0.350
= 22 2,750 2,926 15,950 0.366
3 23 2,875 3,059 16,675 0.383
[- ]
8 a -2
-3




SOIL TEST REPORT

S0IL TESTING LAB WALDRON HALL P.O. BOX 5575 NORTH DAKOTA STATE UNIVERSITY FARGO, ND 58105
Phone: (701)231-8882

RESEARCH SAMPLES County:

Copy

To: JEFF RICHTER To:
MATERIALS AND RESEARCH, NDDOT :
300 AIRPORT ROAD
BISMARCK ND 58504

FIELD NUMBER :
SOIL NOTES :

Date Received: 11/22/96
Date Reportad: 11/26/96

Burleigh

SOIL TEST RESULTS
Lab No. Sample Depth | N P K {pH|EC |OM| S |(Zn | Fe Mn ( Cu | CI Ca Mg Na
I.D.# (inches)

35,3538 f I R A I ¥ ) 571

20,996 4] Q- & 30 LY 0.38

70,957 5l 0- ¢ 4t E 5.45
20,958 e 0- €1 37 5 6.4

20,659 T8 0- ¢l 4% 5 7. 50

21,000 W™ o- ¢ 35 3 0.41

71, 001 i85 0- ¢ &3[ ¢ o

31,003 16 0- €] 53 5[ G435
L SOIL TESTING METHODS

PR In water; NO3-N(1b/acre/depth)extracted with water; OH(%Iby igniticn; PePhosphorus, T (ppm) by 0.SH
sodium bicarbonate; KePotassium, K{ppm) by 1IN ammonium acetate; scluble salts (EC. - mrhog/cm) in

1:1 soil:water; Mn = Manganese; Za,Fe,Cu, & Mn {ppm) by DTPA; 804-E(lb/acre/depth) extracted with

500 ppm P as monobasic calcium phosphate; C1 (1b/acre/depth) extracted with 1N K28504.

Ca = Caleium, Mg » Magmesium, Na = Sodium, Ca(ppm), Mg{ppm), and Na{ppm} by 1N ammonium acatate.

A -3 ‘ Page




TOPOGRAPHIC INDEX GUIDE

TOPOGRAPHIC FACTOR

. Standard High Noo- Lecse Chiseled Track- Cobble Sheeps-
Sand «m Disked

Medium
Lown St Cobesive  Gravel et  Gravl Walked (460  Foot

Q4"

(20)

Furrow
- :1 (D) (10) (10) (15) (15) (20) (25) (25)
or

Flatter | #3,000 | #3,300 -| #3,300 | #3,450 | #3,450 | #3,600 | #3,600 | #3,750 | #3,750

4:1 ) (12) (12) 1 a7 (2 2n @7 Q@n
#3,100 | #3350 | #3350 | #3.500 | #3.500 | #3,650 | #3.650 | #3,800 | #3,300

31 (6) as (as (20) (20 (3) (25) (30) (30)
#3.200 | #3500 | #3.500 |4#3.600 | #3.600 | #3,750 | #3.750 | #3,900 | #3.900

#3,350 | #3,550 | #3.550 | #3,750 | #3750 | #3.900 | #3,900 | #4,050 | #4.050

g 21 a2y Jas) (a8 @) |@ |6 6o |65 |6

L5:1 | (20) (20) (20} G0 (30) (35) (33) 40) (40)
#3,600 | #3.600 | #3.600 | #3.900 | #3.900 | #4,050 | #4.050 | #4200 | #4.200

1:1 (40) (40) (40)

#4200 | #4200 | #4200
splic | Spiit | Split
: Applic. | Applic. | Appiic.
41 (20)
stepped
#3,600

31 (25) (%) INCREASE and (#) POUNDS PER ACRE

#3,750
) 2:1 (35)
stepped

#4.050

- 1.5:1 (40)
stepped
#4,200

1:1 (40)
stepped

#4,200 o

{VTCJddlia.DOC 02114/95 This indormation is proprisiary and should not be given in whole or pert
{o anyone not confidentially bound to the Waysrhaouser Company

e



DEC-13-1996 £9:54  FROM BURLEIGH ©0 EXTEMNSICH ST TO

Table 23, Nutrient recommendations for alfalfa.

Alfalfa Soit Test Phosphorus, pom $oil Tes! Polassium, ppm
VL L M H vH VL L M H VH
Yigla Bray-1 25 810 1115 1620 214 040  41-80 81120 121-160 161+
ol Olsen 0-3 47 BN 12415 16
ton/a s ks PO /acre o K, Olacre semmerre——
2 35 25 15 10 0 1056 75 45 10 0
4 85 50 30 10 0 195 140 80 25 O
5 85 60 40 15 0 245 170 100 30 0
6 100 70 45 15 0 205 205 120 35 0
Bray-| P recommendation  « {18.57-0.93 STRIYG
Qisen P recommendation =« (18.57-1.18 STPIYG
Potassym recommendation = {55.71-0.38 STK)YG
Table 24. Nutrient recommendations for alsike clover, birdsioot trefoil,
red clover and grass-legume.
Alsike Soil Tes! Phosphorus, ppm Soil Test Potassium, ppm
Claver, L L M W VH VU L M H VAR
Birdsfoot Yilg : Bray-t ¢35 610 1145 1820 21 040 4180 $14120 121-150 161+
1-",{0“, goal Olsan 0-3 4.7 811 1218 16 .
Red ona e oo 1ty PO 0016 I K,0/acre ———smaimarene
Clover 2 33 25 15 0 0 9% 65 40 15 O
and 3 55 40 25 10 O 140 100 60 20 O
Grass. 4 70 50 30 10 0 185 135 80 25 O
Legume 5 90 65 40 16 O 230 165 100 35 0
Sray-l P recommandation = (20-STPIYG
Olgen F recommendation = (20-1.4 STP)YG ‘
Poilassium recommendation = (30.000-0.332 8TK)YG
Table 25. Nutrient recommendations for established grass, native grass,
irrigated grass, and new seedings of grass.

Established Soil Tast Phospherus, ppm Soil Test Potassium, ppm
Grass, Soit N plus Vi L M M VH Vi L Y H VY
Native Yisld  ferilizer  Gray-t ™5 610 1115 1620 21e 0-40 4180 81-120 121,160 1614
Grass, goal  Nrequied  Oiten 0.2 &7 Bt 5215 16

Irrigated Ve Rvactesd — b P,Oyacrs 1b K,0/acr8 —emme s
Grass 2 50 40 20 10 0 O 70 50 25 0 0
and —
New Nitrogen recommendation = 23 YG-STN'
i Bray-l P recommendation = 45.0-25 STP
89'03 lings Qisen P racommendation = 25.00-3.45 STP
of GUrass Potassium recommendation « - 83.00-0.53 $TK

A -5,

! HETN NDSU Extension Service, Nonth Dasss State University of Agricuture and Applied Science, and U.S. Depanment of Agrculture CODEratng,
HEE f i SnatunD. Andersen, Director Fargs, Aorth Dakota. Distatniod 4 luAherancs of the Acts of Congress of May £ and June 30, 1814. Wa offer our
114 & i PIOG-ams anc faC1ies 10 8l persons e 3" Class ol race, Soior, national origin, rengion, sex, disability, 2ge. Vietram ers velerans stalus, orsexval
| HEHIITI]  ereranom, ang are an equal coponuney empioyer.

M-8
st.any Thig puheation will ba mace svaiabie in alterngtivatormpts tor people with disabilities upon request, 201/231-7881,
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L= JACKSON LANDSCAPE SUPPLY, INC.

10906 162nd STREET WEST & LAKEVILLE, MINNESOTA 55044 8 PHONE: (612) 435-6927 @ FAX: (612)425.8718

Januarv 27, 1997

North Dakota Department of Transportation
218 Airport Road
Bismarck, ND 58504

Attn: Steve Wolf

Dear Steve,

Enclosed you will find the information that you requested regarding
the recent project at the Lincoln Memorial Battlefield completed last fall.
The project number in reference is: 1806 Project #DPC-1-806-018-062.

The statement of compliance and the materia] safety data sheet which
tells you the type of material and percentages that make up a bag of Soil
Guard™, The material sprayed at the job site was 1,350 Ibs of Soil
Guard™. This amounts to 2,160.8 square yards of coverage or (.45 acre).
The gencral contractor was Magic Mile Welding (Rick Kraemer) and the
sub-contractor was S&B Landscape (Steve Becker & Monty Heinmeyer).

As a distributor, I can certify that the material sprayed on the jobsite
on October 14th and 15th, 1996 was the material represented in these
informational sheets. -Please let me know if this is the type of information
that you need to complete the project requirements. Thank you again for the
opportunity to apply our product and I sincerely hope your department will
be as pleased with its results as we are. I will look forward to speaking with
you if you have any questions regarding any of the information I have sent.

Sincerely,
J. L. Hildebrand

Enclosures

B -1
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!W'_‘;J JACKSON LANDSCAPE SUPPLY, INC.

10906 162nd STREET WEST B LAKEVILLE, MINNESOTA 55044 B PHONE: (612) 435-6927 B FAX: (612) 435-8718

Sample of possible Bonded Fiber Matrix
Specification:

The bonded fiber matrix shall be 2 hydraulically applied system for long

strand fibers joined together by a high strength adhesive to create a
continuous three dimensional blanket that adheres to the soil surface.
The system shall be applied to the soil 2 s a viscous mixture, which upon
drying, creates 2 high strength, porous and erosion resistant mat. Upon
drying the matrix shall not inhibit the germination and growth of plants
beneath the layer, Upon drying, the bonded fiber matrix shall remain
cohesive and banded to the applied soil despite rewetting, Due to the
unique nature of this product, its application in projects may be
dictated by special provisions. The application rate may vary from
3000 to 4200 pounds per acre according to soil type and slope gradient,
Soil Guard, manafactured by the Weyerhaeuser Corporation, is an
example of the Bonded Fiber Matrix mentioned in this specification.
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A Weyerhaeuser Tal 2061 826 2345
CERTIFICATE OF COMPLIANCE

SOIL GUARD® EROSION CONTROL SYSTEM

Weyerhaeuser certifies that SOIL GUARD® has the proparties and characteristics
outlined below.

SOIL GUARD® is a bonded fiber matrix produced by Weyerhaeuser from 100% wood
fiber with an added binder for increased erosion control. SOIL GUARD® is manufactured
to contain a specified range of fiber lengths, with a minimum of 25% of the fibers
averaging .4 inches long and with 50% or more retained on a Clark Fiber Classifier 24-
mesh screen (a wet screening classification of fiber length). Weyerhaeuser packages
SOIL GUARD® in durabie 50 pound plastic or paper bags measuring 9"x18"x36",

SOIL GUARD® disperses rapidly in water and remains in uniform suspension under
agitation. It blends with seed, fertilizer, and other approved and specified materials form a
homogenous slurry. When applied with hydraulic pianting equipment, the fibers form a
continuous and strong moister-holding mat.

The binder is forrnulated from three elements:
1. A polysaccharide guar, commonly used in the erosion control industry
2. A standard agricultural fertilizer
3. A siow release fertilizer

The binder provides added bonding among the fibers to hold soil, seed, and fertilizer in
place for rapid germination and growth.  Upon drying the binder bacomes water insoluble
and remains biodegradable, creating an effective erosion control blanket,

The fibers are colored yeliow with a water-soluble, no-toxic dye to help the operator apply
SOIL GUARD® uniformiy.

SOIL GUARD® is fully biodegradable and non-toxic. The matarial enriches the soil as it
degrades and leaves no residues. {tis safe for the environment and wiidlife,

SOIL GUARD® has been evaluated at the Woeyerhaeuser Technology Center, Federal
Way, Washington. Product properties are determined using test methods that are
scientifically sound ahd reliable to the best of our knowiedge. Other test methods may
produce slightly different results.

Weyerhaeuser Representative



Manufacturer Name and Address:

Weyerhanuser

Tacoma WA 58477

Emergancy Phone: (208) 9245000
Additiona] Informalion; (208) 924-3885

Material Safety Data Sheet
Soil Guard

FProduct Identification
Product Msnutacturing Location
L Soil Guarg’ —Snoquaimis, WA
2 Bonded Hiber Matrix
z:ﬂm.‘h-pud: o702%3
Date Revised: 12730793
Prepared by: Corporate Salety & Health
Hazardous IngredientsAdentity Information
[ Cheemicat or
Camman Name
CAS¢ Percent| Exposurs Limits
* Wood »88 OSHA PEL-TWA Smgm® (a)
CASE None OSHA PEL.STEL 10 mg/m? (a)
ACGIHTLV-TWA  Smgmy ()
ACGIH TLV.STEL  tomgms ()
ACGHH -TWA 1 m? (e
Yellow 451 <l .OSHA PEL-TWA None
(Mathine dys) ACGIH TLV-TWA None
AS# Propriata
Polysaccharide 10 OSHA PEL-TWA None
Powdered ACGIH TLV-Twa Nonhs
Tackifier
{Guar Gum)
| CAS# None
Trade Secret <3 OSHA PEL-TWA None
CAS* Propristary ACGIH TLV-TWA Nons
Trade Secret <l OSHA PEL-TWA None
LCASe Proprigta ACGIH TIV-TWa Nons
"Sssed on L] L~ TSP ——————" Gxposive Lirwes {PEL) nae

[a) sofwond or nardwane 1oty| gust

(b} saltewod wapl gust

{8) neloviod hardwocd Lot dust joeech, aatk, ahery)

Appsarance and Qdor;
Dyed, yoliow wood fiber with slight, woody adar, The wood
componant cansists mainly of aldar,

Physical/Chemical Characteristics

BOILING POINT (@ 780 mm Hgk

VAPOR PRESSURE (mm Hg):

VAPOR DENSITY (Aira1; 1 atm}:

SPECIAIC GRAVITY {H,O=1):

MELTING POINT;

EVAPQRATION RATE (Buty! Acolatew?):
SOLUBILITY iIN WATER (% by Waight):

NaP
NAP
NAP

005-0.20

NAP
NAP

% VOLATILE BY VOLUME @ 70°F (1T o

MEDS WD LA t0e

ca. 10%

Fire and Explosion Hazard Data
Flash Point (Method Used): NAP
Flammable Limits:
LEL: See below under "Unusual Fire and Expiosion Hazards"
UEL: NAP -
Extinguishing Media:
Watei, carbon dioxids, sand,
Autoignition Tempersture (F or €): 400F500°F
Special Firefighting Procedures:
Nong,

Unusual Fire and Explosion Hazards: '
Depending on moisture content, and more importanlly, particie
diameter, wood dust may explods in the prasence of an ignition
source. An airborne concemration of 40 grams (40,000 mg) of dust
per cuble meler of air is often used as the LEL for wood dusts.

Reactivity Data

Stability:
() Unstable (x} Stable

Conditions to Avoid: NAP

Incompatibllity (Materisls to Avoid);
Avoid contact with oxidizing agents. Avold open flame, Product
fmay ignite at temperaturas in excess of 400°F.

Hazardous Decomposition or By-Praducts:
Thermal decomposition products include carbon monoxide, carbon
diozide, aliphatic aldehydes, rosin acids, terpenes, and polyeyciic
aromatic hydrocarbons.

- Hazardous Polymerization:

{) May Occur {x) Will Not Oecur

3 Precautions for Safe Handiing and Use

Sleps 1© be Takan In Case Material Is Relsased or Spilled:
Wood dust may be vacuumed or shoveled for recovery or disposal,
Avoid dusty conditions and provide good venlilation. Use NIQSH/
MSHA-approved respirator and goggies where ventilation is not
posaibie,

Waste Disposal Method:
It dispased of or discarded in its purchased form, Incineration Is
prelerable. Dry land disposal is acceptable in most states. It js,
however, the user's responsibility 1o determine at the time of
disposal whether your produst meets HCRA eritaria for hazardous
wasie. Foliow applicable federal, state and local regulations.

Precautions to be Taken in Handling and Storags;
Ne special handling precautions are required, Keep in cool, dry
place away from open flame. The clear, water soiuble packet
contained inside the bail contains a chemical componaent that whan
heated, may release small quantities of lormaldehyde gas. After
Blanding baii with water, this hazard is minimized, Finished
blended praduct contalng jess than 0,1% (C.000135%) free
{ormaldehyde. Store in well ventilated area

Other Precaulions:
A NIOSH/MSHA-approved respirator-and goggles should be wom
when the aliowable exposure limits may be excesded.

A Weyerhaecuser



Health Hazard Data

Primary Health Hazarde:

The primary health hazard posed by this product is thought to be
due {6 Inhaling wood dust. Howavar, handling material inside the
waler soluble packet contained insida the bail may result in
exposure to free gaseaus formaldohyda.

Primary Route(s) of Exposure:
() Ingestion:
(x} Skir: Dus!
() Inhalation: Dust or gas

Acute Health Hazarde — Signe and Symptoms of Expocure/

Ermsrgsnoy and Firet-Aid Procedures;
INGESTION: Not applicabie under normal use.
EYE CONTACT: A component inside the watar soluble packst
contained inside bail may cause temporary Irritation of a temporary
burning sensation. Waod dust may cause mechanical irritation,
Trwat dust in eye 85 foreign object. Flush with water to remove
dust particle. Get medical help if irritation persists.
SKIN CONTACT: A component insids the waler soluble packet
contained inside bail may cause allergic contact dermatits in
sensitized individuals resulting in redness, itching, and occasion-
ally hives. Woad dust(s) of certain species may elficit allergic
contact dermatitis in sensitized individuals as wall, In addition to
mechznical imitation. These products may be Imtating to the skin
trom drying or mechanical abrasicn experisnced duting frequent
handiing. Get medical help if rash, irritation, or dermatitis persists.
SKIN ABSORPTION: Not known 1o accur under hormal use,
INHALATION: A component inside the water soluble packet
contained inside ball may cause temporary irrtation o the nose
and throal. Wood dust may causs unplsasant deposit/obgtruction
in the nasal passages, resuiting in dryness of nase, dry cough, and
headaches. Remove io fresh air. Get medical help If persistent
irritation, severe coughing, of breathing difficuity cocurs,

Medical Conditions Generally Aggravated by Exposurs:
Gassous formaldehyde or wood dust may aggravate preaxisting
respiratory conditions or ailergles.

Chronic Health Hezards:

Wood dust(s]. depending on the species, may cause allergic _
contacl demmatitis with prolonged, repstitive contact, and respira-

lory sansitization after prolongad sxposurse to elevated dust |evals.
Carcinogenigity Listing:
{) NTP: Not listed
() IARC Monographs:; Not listed
{) OSHA Regulated: Not listed

Gaseous formaldehyde has been shown 1o cause cancer in certain
laboratory animals after long-term expasure to very high concentra-
tions {14+ ppm), far above those nemally found in the workplace
with this produet, Wood dust has been alieged to cause nasal/
paranasal sinus cancer (ceraln European hardwoods: oak and
beech),

[ Control Measures

Perscnal Protective Equipment:
RESPIRATORY PROTECTION — A NIOSH/MSHA-approved
respiralor is recommended when atiowable exposura limits may be
axceaded,
PROTECTIVE GLOVES — Not required. Howsver, cloth, canvas
or laather gioves are recommandad to minimize patential tnechani-
cal irrition from handling produet, '
EYE PROTECTION ~ Not applicable for product in purchased
form. Goggles or safaty glasses are recommended when mixing
this product and in areas with high dust ievals.

MEDS WC211-01 1280

OTHER PROTECTIVE CLOTHING OR EGUIPMENT — Not
appiicable for product in purchased form. Outer garments may be
desirable in extremely dusty areas.
WORK/HYGIENE PRACTICES — Follow goad hygienic and
housekeeping practices. Clean up areas where wood dust settles
1o avoid axcessive aceumulation of this combistbis material,
Minimize biowdown or other practices that generate high airbome-
dust concentrations.

Ventilation:
LOCAL EXHAUST « Provids local axhaust a» needed 3o that
exposure limits are met,
MECHANICAL (GENERAL) = Provide general vensiation in
processing and storaga areas 3o that exposurs lirmits are met.
SPECIAL ~ Sali-contained breathing apparatys {SCBA) recom-
mended when lighting fire,
OTHER - NAP

BY Transportation Data
DOT Proper Shipping Name; Not Regulated
Hazard Class/Division Number;
iD Number:
Packing Group:
Labal/Placard Required:
DOT Hazardous Substance:

User's Responsibility

information conained In this Material Safaty Data Sheet is based
o the expsrience of ccoupational heaith and safely professionals
and comes from sources belisved to be accumate or ctherwise
technically correct, It is the users responaibility to determine if this
information Is suitabie for their applications and to foliow safoly
precautions as may be necessary. The user has the responsibility to
make surs that this shest is the mos! up-to-date izsue.

B} Additional Information
Definition of Common Tarms:

- ACGIH = Amarican Conference of Governmanta! industrial

Hygienisis

c = Csliing Umh
CASt = Chemical Abstracts System Number
IARC = Inlemational Agency for Research on Cancer
MSHA = Mining Safety and Heaith Administration
NAP = Nol Applicabie
NAV = Not Avaliable
NIOSH = National Institute for Occupational Safety and Health
NTP = National Toxicology Program
OSHA = Occupalional Salety and Health Administration
PEL = Permissibie Exposure Limnit
STEL = Shon-Term Expasure Umit (15 minutes)
TLV = Threahold Limil Value
=

TWA Time-Weighted Average (8 hours)
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