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product. Also, indications are that the demand for organic erosion control products is 

inelastic.

4.6 Conclusions and Recommendations

The business plan lists goals and objectives for the company and is a useful 

tool in evaluating and controlling the company’s performance. All planning activities 

and financial statements have been identified logically. It is recommended that this 

business plan be utilized in seeking financial investors. However, as the business 

environment and company goals change, the document should reflect these changes. 

Based upon the financial information, the venture has the potential to be successful. 

Financial backing, a quick start-up, consumer willingness for product adoption, and 

continued support from sugar mills make this a viable business opportunity.
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CHAPTER 5.0 

SUMMARY

5.1 Purpose of the Study

The study of sugar cane fiber geotextiles represents a holistic approach to 

interdisciplinary research regarding product development, product testing, industry and 

target market identification, and strategic and financial planning of manufacturing and 

distribution. Traditional industry research and development programs typically 

encompass all these components; however, this research approach is less common in 

an academic setting. The purposes of the study were: to determine product 

performance in a natural environment in the form of a field study; to develop a natural 

fiber geotextile market survey to obtain data regarding industry information, to analyze 

the market, and to forecast market trends; and to assess by the development of a 

business plan the potential viability of a company entering the erosion control market 

by manufacturing and distributing sugar cane fiber geotextiles.

Objectives of the field study were to compare temporary geotextile products for 

use in soil erosion control by measuring vegetative growth among products and slope 

positions during one growing season and to assess the performance provided for the 

seed bed during the vegetative establishment period and slope protection according to 

evaluations by Louisiana Transportation Research Center (LTRC). Objectives of the 

survey included to develop a measurement technique to gather data regarding the 

erosion control geotextile market, to estimate market size, determine market share by 

product material type, identify trends, and describe relationships regarding state
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Department of Transportation (DOT) erosion control practices, and to forecast market 

growth of the geotextile, and specifically erosion control, markets. The objective of 

the business plan was to determine the viability for a company to manufacture and 

distribute sugar cane fiber geotextiles and relate products based upon strategic 

marketing and financial planning.

5.2 Final Results

Field test results indicated that sugar cane fiber mats allowed grass from 

planted seed to germinate, the mats maintained the integrity of a nonwoven mat, and 

the fibers did not wash away during heavy rains. All test products passed in rating by 

LTRC's criteria for germination and slope stabilization. Straw had the highest percent 

of vegetative growth and the sugar cane and coconut fiber mats had the least. Growth 

differences may have been affected by mat density and opacity. The top to middle 

slope positions were statistically different from the lower positions. Lower grass 

growth may be due to water drainage differences. The sugar cane fiber mats 

performed as well as the commercial products and exhibited grass propagation and 

slope protection comparable to other products. Sugar cane fiber mats were superior in 

conformation to the slope even after heavy rains. Because of the long fiber 

entanglements, short fiber matting, and the retained lignin acting as an adhesive, the 

sugar cane mats did not need stitching to maintain their shape and bulk properties.

Respondents to the DOT survey answered that all but two out of 50 states 

currently use roll type, organic based erosion control products. The heaviest 

application rates for erosion control products are for new construction and channel
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liners. Organic products and spray-on products are becoming more popular than 

synthetic products for some applications. Product performance is considered the most 

important factor when purchasing erosion control products according to the majority of 

the states. The combined DOT annual usage rate of organic roll products is a 

minimum of 2.6 million yd^ (2.2 million m^) which is an armual contribution of 

approximately $2.6 million to the erosion control industry. State agencies face 

different problems or challenges concerning erosion control applications including 

knowledge limitations, cost concerns, environmental limitations, design problems, and 

contractor related issues. Models using ordinary least squares linear regression were 

used to describe trends in the geotextile and erosion control market size. If current 

market conditions continue, annual increases for the geotextile and erosion control 

application markets will be 20 million yd  ̂ (17 million m^) and 2 million yd^ (1.7 

million m^), respectively.

A company manufacturing sugar cane fiber erosion control materials has the 

potential to become a viable business. Current raw material availability and cost 

structure, market demand of erosion control products, and industry growth 

opportunities describe low barriers to market entry.

5.3 Final Conclusions

The field test results indicated that there are statistically significant vegetative 

growth differences among natural fiber erosion control products and the location of a 

product on a slope. It is possible to manufacture a sugar cane fiber erosion control
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product with no netting, good germination promotion, superior slope conformation, 

with easy installation, at a competitive cost.

State transportation agencies are becoming more involved regarding erosion 

and sediment control through product testing, writing specifications for erosion control 

products, developing Qualified Products Lists, and through assigning responsibility of 

proper practices.

A company mterested in manufacturing and distributing sugar cane fiber 

erosion control products can use the business plan in seeking financial investors and 

establishing goals and objectives.

5.4 Final Recommendations for Further Research

A continuous process for sugar cane fiber blankets for erosion control needs to 

be developed. The sugar cane fiber blankets and hydro-mulch product should be 

evaluated at Texas Transportation Institute, an independent testing facility.

It is recommended that committees and organizations working to establish 

appropriate guidelines and specifications for natural fiber erosion control products be 

investigated as to the status of their progress. It is also recommended that a survey be 

developed and sent to members of the Intemational Erosion Control Association. This 

would provide data from manufacturers’ perspectives and include insight to 

intemational trade opportunities, environmental and product limitations, and 

governmental and environmental regulations.
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APPENDIX A

SUGAR CANE FIBER GEOTEXTILE COST ANALYSIS

annual expenses = cost/yd^ 
annual production

Year 2
415.300 =$0.51/yd^ 
810,000

Year 3
455.440 =$0.33/yd^
1.400.000

Year 4
565.457 = $0.18/yd^

3.100.000

Average = $0.34/yd*
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APPENDIX B

SURVEY QUESTIONS' CONTRIBUTIONS TO RESEARCH OBJECTIVES

QUESTION OBJECTIVE INFORMATION

I estimate market size identify users

2 estimate market size establish application frequency

3 environmental analysis insight on guidelines and 
regulations of products

4 competitor analysis determine eligibility if bidders 
for jobs

5 estimate market size 
identify trends

determine usage

6 estimate market size 
competitor analysis

usage by product type

7 estimate market size 
competitor analysis

usage by method

8 estimate market size 
competitor analysis

usage by material

9 product feasibility plan product selection criteria

10 product feasibility plan product dissatisfaction

11 forecast growth organic usage by sq yd

12 competitor analysis 
product feasibility plan

product property

13 competitor analysis 
product feasibility

product pricing

14 environmental analysis problems

15 product feasibility product awareness

16 competitor analysis product awareness
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APPENDIX C 

EROSION CONTROL DOT SURVEY

RESPONDENT INFORMATION
Name_________________________
Title__________________________
State__________________________
Department/Branch

EROSION CONTROL USAGE
Circle appropriate answer

1. Does your state currently use erosion control products?
a. yes
b. no
If no, do not fill out the rest of the questionnaire but return with only response to 
question 1.

2. For what type(s) of applications do you use erosion control products?
Rate each application 0 - 5  (0=no application, 5=heavy application)

Rating
a. new construction _____
b. slope repair _____
c. embankments _____
d. channel liners______ _____

3. Do you have specifications for erosion control products?
a. yes (if yes, send copy)
b. no

4. Do you have a qualified products list (QPL)?
a. yes (if yes, send copy)
b. no

5. Are erosion control issues automatically addressed on all new construction 
projects?
a. yes how:___________________________________________________________

b. no if no, how are case-by-case decisions m ade?_________________________
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EROSION CONTROL PRODUCTS
Answer items 6-8 according to the following scale:
0=never use; 1 =seldom use; 2= sometimes use; 3=often use; 4=always use

6. Product type used in your erosion control applications
 woven, synthetic
 woven, organic
 nonwoven, synthetic
 nonwoven, organic
 other (please describe________________________

7. Methods used in your erosion control applications
 emulsified spray-on mulch
 roll product\blanket
 hay bales
 silt fences
 other (describe__________________________

8. Organic blanket material used in your erosion control applications
 straw
 wood
 coconut
 other (describe________________________________________

EROSION CONTROL PRODUCT SELECTION
Circle appropriate answer

9. Circle all that you consider when purchasing erosion control products
a. price
b. performance specifications
c. availability of product

10. Are there any erosion control products that you intentionally do not use?
a. yes
b. no
If yes, please list product(s) and reason(s) why______________________
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11. What amount of organic roll products (i.e., straw, wood shavings, etc.) do you use 
annually?
a. less than 1000 sq yd
b. 1000 - 24,999 sq yd
c. 25,000 - 49,999 sq yd
d. 50,000 - 74,999 sq yd
e. 75,000 - 99,999 sq yd
f. more than 100,000 sq yd

12. Are you aware of any blankets that do not have reinforcement nets and/or 
stitching?
a. yes
b. no
If yes, do you use them?
a. yes (please describe product__________________________________________)
b. no

13. What is your average cost per sq yd of erosion control blankets?
(product only, do not include installation costs)
a. less than $0.50 per sq yd
b. $0.50 - $0.99 per sq yd
c. $1.00 - $1.49 per sq yd
d. $1.50 - $1.99 per sq yd
e. more than $2.(30 per sq yd

EROSION CONTROL AND YOU

14. As a state agency, what problems do you face concerning erosion control 
applications?

15. Before today, were you aware of the research at Louisiana State University of an 
erosion control blanket made from sugar cane rind fibers?
a. yes
b. no
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16. Are you aware of any other fiber/ materials of regional interest used for erosion 
control applications Üiat are not commercially available?
a. yes
b. no
If yes, please describe_________________________________________________

CONTACT
If possible, please provide a contact person who would be willing and able to provide 
additional information in needed:
Nam e___________________________
T itle____________________________
Phone

ADDITIONAL COMMENTS
Please remark concerning issues addressed in this questiormaire or any issues 
regarding erosion control.

Please mail or fax completed questionnaire and copies of specifications and QPL 
if applicable to :

Julia Thames 
Louisiana State University 
School of Human Ecology 
Baton Rouge, LA 70803 
(504) 388-1734 
(504) 388-2697 fax
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APPENDIX D 
COVER LETTER SENT TO STATE DOTs

APPENDIX E 
LTRC PROJECT CAPSULE

APPENDIX F 
SECOND REQUEST LETTER SENT TO STATE DOTs
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STATE OF LOUISIANA 
DEPARTMENT OF TRANSPORTATION AND DEVELOPMENT 

P.O. Box 9 4 2 4 5  
B aton Rouge. Louisiana 7 0 8 0 4 - 9 2 4 5

M. J . -M IK E " FOSTER, JR . 
COVER.NOR

FRANK M. DENTON
s e c r e t a r y

M arch 21 , 1996

TO  W H O M  IT  M AY  C O N C E R N :

T h e  L ouisiana D e p a r tm e n : o r 'T ra n sp o n ar ic n an c  D evelopm en : in con junction  with L ou isiana 
State U n iversity  and th e  L S U  A gricu ltu ral C enter request your p a rtic ip a tio n  and response to the 
fo llow ing qu estio n n aire . P lease  fo rw ard  this questionnaire  to the  ap p ro p ria te  individual m ost 
fam iliar w ith ero sion  co n tro l p ro d u c ts . A lso , please fo rw ard  any re levan t inform ation  not covered 
in the questionnaire .

E nv ironm ental c o n c e rn s , leg is la tio n , and p roduct aw aren ess  h a v e  led  to an increase in the 
erosion conm ol m arket o v e r  th e  last several years. W e are in te res ted  :n obtaining inform ation  
regard ing  -u rre n t a p p lica tio n  te ch n iq u es , p roduct selection , and g eo g rap h ica l concerns o f ero sion  and 
erosion  contro l p ro d u c ts . T h is  in fo rm ation  will be used in d e te rm in in g  erosion  control product 
m.arket size and fo reca stin g  m ark e t and p roduct grow th  rates and trends w ith in  the governm ental 
sector o f  the individual s ta te s  and  nation  as a wnule.

R esults w ill be  p u b lisn e d  in sum m arized  form . R esponding agencies and contact nam es will 
be listed unless om ission  is req u ested . If  you have any questions o r  com m ents you may contact:

H adi Shirazi 
La D O T D
4101 C o u rrie r A venue 
Baton R ouge, LA 70S08 
(504) 767-9149 
(504) 767-9108 fax

Juli-i T ham es 
L oi-.-'iana S tate  U niversity  
S choo l o f  H um an Ecology 
B aton  R o uge, LA 70803 
(5 0 4 ) 388 -1734  
(5 0 4 ) 388 -2697  fax

Please fax o r mail com ple ted  q u estio n n aire  to Julia T ham es by T u e sd ay , A pril 9, 1996. T hank you 
for your partic ipa tion .

Best regards,

L- . 'TKa-t'.,'
Ju lia  L . Tham es

JL T /abn

Atv CQUAL O fP O R T U S rrY  E.M ITOYLR 
A U RUC FREC W ORKI-LACI;
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Research Project

- 93-lG T - LTRC
C a s u i e
Technotogr Transfer Program lone 1995

Production and Evaluation of Sugar Cane 
Fiber Geotextiles
Starting date: 7/01/93
Duratton: 30 Months
Completion date: 12/31/95 
Funding Source: Fh'H'A'Stale

Principal Investigators:
JR. Collier, B.J. Collier,
J.L Thames. <£• MM. Elsunni 
Louisiana State University

LTRC Contacts: 
Administrative:

H’illiam Temple
Assoc. Director, Research
(S0J):67-9!02

Technical:
Hadi Shiraci 
DOTD Research Eng.
(504) 767-9149

Impact

LTRC

Louismnc T^ansportaiion 
Rtitarzh Ctnitr

Spcnsortd jointfy by the 
Louisiana ùepcnmeni of 

Transportation and 
Development and 

Louisiana State Umversity 
4! 01 Courrier Avenue 

Baton Rouge, LA 70606^443

! The mats produced in the sugar cane project 
I can significantly reduce erosion, thereby 
j  converting a n  agricultural waste into a useful 
I product.

t

Objectives

: ■ To develop a process for production o f  
I sugar cane fiber m ats based upon 

appropriate fiber length and lignin 
; removal.

1 ■ To com pare the performance properties o f 
i  these m ats with other natural fiber 
I geotextiles.

I

Description
LTRC is funding a study to investigate using 
fibers from sugar cane rind (using a process 
developed at LSU ) as a biodegradable 
geotextile fo r erosion control. Principal 
investigators are Drs. John and Billie Collier, 
professors a ; LSU. They are a husband and 
wife team ideally suited to this research 
because o f  the ir experience in chemical 
engineering an d  textile industries, 

j respectively.

I Research is being  conducted to develop a 
: process for the  production o f  sugar cane fiber 
' mats and to com pare the performance

properties o f  these mats widi other natural 
fiber geotextiles used to control erosion.

The use o f natural fiber geotextiles is one of 
the few control measures to actually prevent or 
reduce erosion. Natural finer geotextiles 
temporarily protect the soil surface until 
natural vegetation is established. These fibers 
must protect the seed, soil, and fertilizer from 
the impact o f  rain, provide a mulch, and allow 
the moisture needed to promote seed 
germination while draining off excess water.

»

Qeotextiles produced from local materials 
would provide an economical product fo r the 
transportation industry* in addition to an 
economic boost fo r  the sugar cane industry.
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■ June I99S LTRC Project Capsule

In most current sugar cane processing, 
the cane stalks are crushed to extract the 
sugar, and the crushed stalks (or bagasse) 
are used for fuel or m ulch or they are 
discarded. U nlike this traditional 
process, an extraction method is being 
developed to rem ove the fibers from the 
rind o f  the cane stalk w ithout crushing.

Sugar cane fibers are being obtained 
through the patented T ilby separation 
process, w hich splits the cane 
longitudinally, routs out the iruier pith, 
and leaves lengths o f  the outer rind. A 
process o f controlled removal o f  lignin 
and hemicellulose ultim ately results in a 
non-woven fiber mat. The mats can be 
used for soil erosion co n tro l

Implementation  
Potential

This research m ay result in a geotextile 
produced from local materials, which 
would provide an econom ical product for 
the transportation industry in addition to 
an economic boost fo r the sugar cane 
industry A side benefit is the conversion 
o f an agricultural waste by-product to a 
useful product.

Results

A variety o f laboratory tests were 
conducted to describe product properties. 
Appropriate geotextile requirements o f 
physical com patibility, ease o f  
installation, s lope  protection and 
slabilizatioti, germ ination promotion, and 
cost-effectiveness were investigated. 
Specifically, weight, density, strength, 
water resistance, light penetration, 
permittivity, flam m ability, and properties 
o f  coconut, straw , and Excelsior wood 
fiber were determ ined by standard test 
methods.

intermediate in thickness with lower 
strength, light transmission, and w ater 
penetration and better flame resistance in 
comparison to the other products. In 
flammability tests, the sugarcane fiber 
mats burned m ore slowly than the 
commercial products, and 70 percent o f  
the cane specimens self-extinguished 
prior to burning the entire specimen 
length (Figure I).

Flame Resistance
U«*n n Stesnoc

Maîeriat Costs

Cam# W w d  C r» «  Cm »m I

Figure I • Time Jcr flam e to travel up speam en  
c  distance o f  I* . 7 cjîi

Preliminary field test results indicate that 
the sugar cane mats allow grass from 
planted seed to penetrate and that they 
maintain integrity during heavy rains. 
Although the sugar cane mats were 
visually similar to the other products, 
properties o f  weight, thickness, and light 
penetration can be altered by the am ount 
o f  fiber used per square foot o f mat.

Estimated processing costs for producing 
sugar cane erosion control mats are 10 
cents per pound o r 7 cents per square 
y a rd  The LA DOTD currently pays up 
to S U O  per square yard, installed, for 
erosion control mats (Figure 2).

Figure 2

Economic Analysis

Areas o f investigation include competitor 
analysis, market survey, and forecasted 
growth o f  supply and dem and to identi^’ 
organic erosion control geoiextiie market.

Field Evaluation

A field study is being conducted M ay 
through September 1995. The site 
ciurently has shallow erosion problems 
and is located ont Interstate 12 at 
Millerville Rd., Baton Rouge, LA. A 
total o f approximately 400  square yards 
o f  sugar cane fiber. Excelsior wood, 
straw, and coconut geotextile w ill be 
tested. Evaluations will include: number 
o f  days until grass emergence, percent 
grass coverage, measured grass growth, 
density o f  grass coverage, evaluation o f  
erosion, grass root growth, and 
biodegradability o f products and nets.

Wood mats w ere  denser than the other 
geotextiles. Sugar cane mats had a 
higher biodegradability rate and were
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L o u i s i a n a  S t a t e  U n i v e r s i t y

S c r o Q l  o f  f i j ^ n o n  ( c o Ij q y

M ay 21, 1996

TO W HOM  IT  m a y  CONCERN:

This is a second request. Enclosed are copies o f  a letter, questionnaire, and research p ro je a  
capsule that w ere sent to your srate. Please fo rw ard  th is  inform ation to the appropriate person 
most fam iliar with erosion control products. T liis  inform ation  is vital for our research project 
and analysis o f the erosion control product m arket. Please contact us if you have any 
problem s.

Please fax o r mail com pleted questionnaire to Ju lia  T ham es by Tuesday, June 11, 1996.

Best regards,

I—  - U  U i ^ v  — »

Julia L. Tham es 

Enclosures
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APPENDIX G

EROSION CONTROL PRODUCTS INTENTIONALLY NOT USED BY STATE 
DOTs

State Product Rationale

AK synthetic products for channel 
liners or rolled matting using 
monofilament matrix (netting)

material does not degrade and can be a hazard when 
used around fish stream banks; netting lifts and 
blows around, essentially becomes a fishnet; do not 
have sufficient light intensity in Alaska to 
photodegrade monofilament nylon

AZ straw blankets do not adequately retard erosion of slopes > 4; 1

CA synthetic 
straw-coconut 
coconut 
wood fiber

cost, material, and performance 
cost and performance 
cost and performance 
performance

CO emulsified asphalt 
fiberglass roving

not environmentally acceptable 
not biodegradable enough

CT open plastic nets and spray-on 
plastic

improper installation wimesscd; snagging by 
vehicles; mower damage

DE wood excelsior blankets not performed well due to chronically poor 
installation and inconsistency in product manufacture

MD straw bales ineffective, costly, and a maintenance problem

MA blankets of wood fiber 
sandwiched with synthetic 
netting

poor performance, easy for water to scour 
underneath netting

MI straw bales as filters not effective, require lots of maintenance, and plug 
up quickly causing water to erode around or 
undermine

MN prefabricated silt fence 
asplialt emulsion tackifier

too light duty 
too messy

NE American Excelsior 
hydromulch

does not bind together
(they are coming out with a 70% wood and 30% 
paper-it should be OK)

NV synthetic, nonwoven our environmental section was displeased with 
performance of an application at a sensitive site

table con'd
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NJ CaCl rather use water for dust control

NY paper mulch—recommend to 
minimize use

poor coverage

OR typically those that do not pass performance 
standards of Texas DOT facilities for I V:2H slopes 
of clay or sand

SD fiberglass roving not environmentally friendly

TN hydromulch we have a lot of problems in the application of this 
product; most applicators will not spray enough of 
the product to get a good coverage

TX those which do not demonstrate acceptable 
performance through formal evaluation program

WI asphalt tackificrs 
poor performers

not envirorunentally safe

WY Fiber mat (similar to "Futerra" 
by Conweb)

poor wind resistance; short life span
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APPENDIX H

KNOWLEDGE LIMITATIONS AS REPORTED BY STATE DOTs

State Problem

MA too often erosion control products are used to address a problem rather than as a 
preventative measure; blankets in general are poor performers but have received the most 
marketing; lack of understanding from most designers and manufacturers that erosion 
control methods are temporary and that vegetation must be established for long term 
erosion control

MI MDOTs approach to soil erosion controls in the past has not been high-tech; we have 
general controls to pick from but do not have a lot of experience with newer products; we 
have been working with North American Green and American Excelsior Company; 
MDOT is in process of updating their standard soil erosion plan

NV lack of product testing information; strict water quality requirements of regulatory 
agencies

OR contractor lack of knowledge, inspector lack of knowledge; lack of a “sfrong hammer”

WA need for updated contract specifications; contractor education

WI no national standards on erosion control products
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APPENDIX I

COST CONCERNS AS REPORTED BY STATE DOTs

State Problem

CA cost-the least expensive blanket costs us $10-15 K per acre, installed; we can provide 
equal or nearly equal protection with seeding and tacked straw for about $ 1500 per acre; 
product testing compares all products against bare soil; our experience is "tacked" straw is 
equal or nearly equal in performance with blankets at 1/10 the cost

ID cost—whether they work or not

KS basically, the same concerns others face: that is, to get adequate erosion control coverage 
in an efficient and cost-effective operation
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APPENDIX J

ENVIRONMENTAL LIMITATIONS AS REPORTED BY STATE DOTs

State Problem

AK high cut/fllls in glacial tills, often with frozen silts and permafrost; when frozen soils 
thaw they result in mass failure; we have not found any erosion control products to 
stabilize under those conditions; we use a combination o f engineered surfaces, MSE 
walls, rock buttressing, terracing, to reduce slope angles—we attempt to revegetate as soon 
as possible; rolled matting does not usually help on such soils

AZ lack of topsoil, flood/drought seasonal cycles, highly erosive soils, high salinity, 
conglomerate soils through cuts, high temperatures, very low relative humidities

GA storm water runoff

IN embankment side slopes and drainage ditches are erosion zones of major concern; we also 
need to consider that these installations will be mowed and that any reinforcing nets will 
wrap-up in the mowing equipment if too strong

NH silt fences putting in stakes where there are a lot of rocks; over matting where seeding or 
planting has taken place; types of pins or nails used to hold matting down sometimes do 
not work or hold due to soil types

ND the weather has been our major problem since 1993, ND is in a wet cycle; rainfall events 
and intensities are making it difficult to evaluate the performance of new products

WY wind damage to installed products; wildlife entrapment from erosion nets (i.e., sensitive 
sites);rolled erosion product attachment to rocky soils
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APPENDIX K

DESIGN PROBLEMS AS REPORTED BY STATE DOTs

State Problem

IL selection of appropriate mediods

KY controlling erosion until Final Grade is accomplished

ME timely use; site specific vs. generic solutions; in stream technologies

MS erosion control applications must be performed in a timely manner and the products used 
must be capable of preventing siltation in accordance with Department of ^vironmental 
Quality regulations and at the same time not cause environmental problems themselves

MT up front dedication of monies to use the available products

NY the main problem NYS has experienced is in the timing of the placement of the temp, 
seed, erosion control mat, etc.; the sooner the product is in place, the better the chance of 
stabilizing the slope

PA erosion and sedimentation control plans could be improved; construction inspection could 
be improved to recognize problems in the field (often created by inadequate plans) and to 
correct problems on the spot

RI misuse of sedimentation controls as erosion control; use of sedimentation/erosion controls 
in non-effective locations; use of erosion controls to establish limits of disturbance 
regardless of erosion/sedimentation potential

UT using proper erosion control for a given application
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APPENDIX L

CONTRACTOR RELATED ISSUES AS REPORTED BY STATE DOTs

State Problem

AL timely application; correct installation

AR insuring the contractor maintains items

CO timing of revegetation; repair of revegetation; correct installation

CT early seeding; weekly inspection and clean out

DE roll type products are labor intensive and the quality of their installation suffers; 
contractors will not staple them properly or “key-in" the roll ends at top of slopes; 
overlapping is generally inadequate; as a result, we see slope face failure under roll type 
blankets

IL proper installation, maintenance

lA correct application by contractor, timely application by contractor

MN getting the job done in a timely manner, getting quality workmanship; too much gossip 
about “other suppliers" “other contractors"

MT proper installation and monitoring

NE timely installation; maintenance of silt fence; indifference by project personnel

NH maintenance problems

NM improperly constructed slopes; specifications not followed

NJ erosion control maintenance

NC we do not like to use erosion control products that have strict application and/or 
installation requirements because it is difficult to get the product installed correctly

ND actual placement of erosion products (construction timing/costs) is progressing at a slow 
rate

OH proper installation of blankets, linings, sodding, hay bales, fabric fence, etc.

OK our main involvement with special erosion control products is with new construction, 
which is subject to competitive bidding; the general contractors tend to sub out the 
erosion control pay items, with the result that sometimes the sub-contractor is not always 
available when needed

RI improper installation; lack of maintenance

SC proper installation; time of application (construction conflicts)

table con'd
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SD having the contractor provide a proper installation and maintain the erosion measures 
during construction

TN making sure manufacturers are selling quality products; making sure contractors are 
installing these products correctly

TX proper installation; timing; organic matter, supplemental watering

UT proper placement of erosion control measures in the field

VA proper installation

WV having the contractor maintain the erosion control plan
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APPENDIX M

LSU RESEARCH COMMENTS AS REPORTED BY STATE DOTs

State Comment

CA I have tried to develop an erosion control blanket from another agriculture waste that CA 
shares with Louisiana, namely, rice straw. We found the amount o f product that would 
have to he produced just to pay for the capital investment of the manufacturing 
equipment was more than the market could absorb. I have worked with a couple nmi- 
stitched, non-netted blankets. I found they did not have suriicient tensile strength to 
withstand the rigors of installation. If they are walked on after installation, they puncture 
and tear. 1 also think the market is saturated. Another avenue to explore is the use of 
cane fibers as erosion control material without making it into a blanket. If it could be 
shredded into a hydroseeding fiber or applied as a straw substitute, it would be more cost 
effective to use, and more material could be used. If the cane fiber is long enough to be 
woven into a textile, or if it could be spun into a yam and woven into a blanket (similar 
to jute) it may have market potential. An open weave like jute is not effective-burlap is.

DE 1 suggest you try baling the sugar cane stalks so they can be used like straw mulch fed 
into a straw blower. TTiere are times of the year (May-June) when straw is in short 
supply and cost is very high. Sugar cane may offer a good substitute.

WY Wind is a major climatic factor in the Rocky Mountain states. I would be concerned that 
a sugar cane mat without reinforcement, would be prone to blow-out like non-reinforced 
recycled wood fiber mats. Attachment of rolled erosion products is extremely important 
in our region. We have found even bonded fiber difficult to retain.
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APPENDIX N

ROLL PRODUCT AND HYDROMULCH COMPARISON AS REPORTED BY 
STATE DOTs

State Comment

AK We have had good success with hydraulically applied erosion control blankets, 
specifically Soil Guard by Weyerhaeuser and Briargreen's products (Erobond/ecofiber); 
We are using less and less rolled mattings except for small areas, especially around 
streams. We are applying more bioengineering approaches to get vegetative stabilization 
from woody species, in combination with grass seeding, temporary stabilization/erosion 
control measures. We are careful in using rolled blankets in certain areas because they 
create an insulating mulch layer which delays soil temperature increases, thus delaying 
germination of grass seed.

DE In general, Delaware is moving away from using roll type products except as channel 
liners. We have found that spray-on mulches, especially bonded fiber matrixes, such as 
manufactured by Weyerhaeuser in their "Soil Guard" product, out-performs roll type 
blankets for embankment stabilization and costs considerably less. For flat areas, we are 
sticking with small grain straw mulch which is anchored in place by either mechanical 
crimping or spray-on tackifiers.
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APPENDIX O

IMPLEMENTATION BASICS AS REPORTED BY STATE DOTs

State Comment

MA coir products are great but too expensive; synthetic nets, biodegradable or not, create big 
wildlife problems; best methods for erosion control are good design, good grading, 
followed by spray on erosion control with seed and taddfler; product from Weyerhaeuser 
seems promising; overall, most important to design each application on a case by case 
basis; standards don't help when they fail.

PA our experience shows erosion control depends more on people's commitment; technology 
and products usually are not limiting resources on our projects; some contractors do a 
better job, some project managers provide better oversight, and some designers prepare 
better plans; for erosion control, there is no substitute for good work—the best products 
can't help if not used in the right way, in the right place, at the right time.
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APPENDIX P

PRODUCT TESTING LIMITATIONS AS REPORTED BY STATE DOTs

State Comment

MI MDOT has done small scale product testing for various erosion control materials; 
however, we do not have the ability to conduct detailed lab or field testing of products

NE We need head to head testing of products!

NH We may try day lilies as an erosion control study. Has any other state tried day lilies?

TX all hydraulic mulches and roll-type blankets must be pre-qualifled through formal research 
program; "A Practical Guide to the Establishment of Vegetative Cover on Highway 
Rights-of-Way" booklet is used for in-house training

WI We have revamped all of our erosion control specification over the last three years.

SD what has been the performance for the different types of measures for ditch erosion 
(excelsior blanket, etc.)?
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APPENDIX Q 

START-UP COST, XYZ, L.L.C.

Type of Expense Cost Estimate

Inventory $5,090
Equipment $350,000
First Three Months' Rent NA
Lease Deposit NA
Insurance Premiums $233
Telephone Installation/Deposit $200
Gas & Electric Deposit NA
Permit & Licence Fees $ 100
Professional & Legal Fees $400
OflRce Supplies/Printing $500
Initial Marketing/Promotional Pieces $5,000
One Month's Working Capital $31,917
Misc. (No more than 1% of Total) $3.500

Total Start-Up Costs $396,940
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APPENDIX R

PROJECTED CASH FLOW, XYZ, LX.C.

OCT NOV DEC JAN
Month I Month 2 Month 3 Month 4

Sales $0 $0 $0 $0
Beginning Cash Balance S396.940 $0 <$53.223> <$104.496>

Total Cash Available $396,940 $0 <$53.223> <$104.496>

Less Disbursements
Direct Material $5,090 $5,090 $5,090 $0
Direct Labor $15,000 $15,000 $15,000 $15,000
Equipment/Depreciation $350,000 $5,833 $5,833 $5,833
Salaries/Panoll Tax $14,667 $14,667 $14,667 $14,667
Rent $0 $0 $0 $1,657
Insurance $233 $233 $233 $233
Advertising $1,250 $2,500 $1,250 $3,500
Maintenance Labor $3,000 $3,000 $3,000 $3,000
Travel $1,000 $1,000 $500 $1,000
Maintenance $1,500 $1,000 $1,000 $700
Permits $100 $0 $0 $100
Utilities $200 $150 $150 $200
Packaging $0 $3,500 $3,500 $1,000
Ship/Distribution $0 $0 $0 $0
Warehouse $500 $500 $500 $500
ProfTLegal $400 $300 $200 $200
Office Supply $500 $200 $100 $200
Office Equipment $3,000 $0 $0 $500
Phone $500 $250 $250 $300

Total Disbursements $396,940 $53,223 $51,273 $48,600

Cumulative Cash Flow $0 <$53.223> <$104.496> <$159.096>

Ending Cash Balance $0 <$53.223> <$104.496> <$159.096>
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FEB MAR APR MAY JUN JUL
Month 5 Month 6 Month 7 Month 8 Month 9 Month 10

$0 $0 $201.011 $321,618 $160,809 $159,470
<$I59.096> <$209.996> <$275.346> <$150.285> $116.983 $229.592

<$159,096> <$209,996> <$74,335> $171,333 $277,792 $389,062

$0 $0 $0 $0 $0 $0
$15,000 $15.000 $15.000 $15,000 $15.000 $15,000
$5,833 $5,833 $5,833 $5,833 $5.833 $5,833

$14,667 $14,667 $14,667 $14.667 $14,667 $14,667
$1,667 $1,667 $1,667 $1,667 $1,667 $1,667

$233 $233 $233 $233 $233 $233
$2.500 $1,500 $1.000 $1,000 $500 $1.000
$3,000 $3,000 $3.000 $3,000 $3.000 $3,000
$1,000 $500 $600 $400 $250 $0

$500 $500 $300 $300 $300 $300
$0 $0 $100 $0 $0 $100

$150 $150 $200 $150 $150 $200
$5,000 $2,000 $2,000 $1.000 $500 $2,500

$0 $18,750 $30.000 $10.000 $5.000 $11.250
$500 $500 $500 $500 $500 $500
$200 $400 $300 $100 $100 $100
$100 $100 $50 $50 $100 $0
$250 $250 $300 $300 $300 $200
$300 $300 $200 $150 $100 $100

$50.900 $65.350 $75.950 $54.350 $48.200 $56.650

<$209,996> <$275.346> <$351.296> <$555.931> <$487,184> <$314.206>

<$209,996> <$275,346> <$150,285> $116,983 $229,592 $332,412

table con'd
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AUG SEP OCT NOV DEC
Month 11 Month 12 Month 13 Month 14 Month 15
$68,342 $0 $0 $0 $0

$332,412 $356,979 $314,104 $261,839 $210,549

$400,754 $356,979 $314,104 $261,839 $210,549

$0 $0 $5,090 $5,090 $5,090
$15,000 $15,000 $15,000 $15,000 $15,000

$5,833 $5,833 $5,833 $5,833 $5,833
$14,667 $14,667 $14,667 $14,667 $14,667

$1,667 $1,667 $1,667 $1,667 $1,667
$233 $233 $233 $233 $233

$1,000 $500 $1,000 $1,000 $1,000
$3,000 $3,000 $3,000 $3,000 $3,000

$0 $625 $0 $625 $0
$300 $300 $1,500 $1,000 $1,000

$0 $0 $100 $0 $0
$150 $150 $200 $150 $150

$1,000 $0 $3,000 $2,000 $2,000
$0 $0 $0 $0 $0

$500 $500 $500 $500 $500
$100 $100 $200 $200 $500

$50 $50 $0 $50 $50
$200 $200 $200 $200 $100
$75 $50 $75 $75 $75

$43,775 $42,875 $52,265 $51,290 $50,865

<$25.569> $288,535 $550,374 $760,923 $921,107

$356,979 $314,104 $261,839 $210,549 $160,184
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APPENDIX S

ANNUAL INCOME STATEMENT YEAR 1, XYZ, L.L.C.

Fourth QTR
Net Revenues $0

Less Cost of Goods Sold
Production $15,270
Direct Labor $45,000
Maintenance Labor $9.000

Gross Profit Margin <$69.270>

Less Expenses 
Selling Expenses
Advertising $5.000
Travel $2,500
Maintenance $3.500
Permits $100
Depreciation $ 11,666
Equipment $350.000
Insurance $700
Utilities $500
Packaging $7.000
Shipping/Distribution $0
Warehouse Expenses $1,500
Future Facility Rental $0

Total Selling Expenses $382,466

Admin. Expenses
Sales / Mgmt. $24.000
Supervisor Labor $20,000
Professional and Legal $900
Office Supplies $800
Office Equipment $3,000
Telephone $1.000

Total Admin. Expenses $49.700

Total Expenses $432.166

Taxable Income or <Loss> <$501.436>
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APPENDIX T

ANNUAL INCOME STATEMENT, YEAR 2, XYZ, LX.C.

First QTR Second QTR Third QTR Fourth QTR
Net Revenues SO $683,438 $227.812 $0

Less Cost of Goods Sold
Production SO $0 $0 $15.270
Direct Labor $45.000 $45,000 $45,000 $45,000
Maintenance Labor $9.000 $9,000 $9.000 $9.000

Gross Profit Margin <$54.000> $629.438 $173.812 <$69.270>

Less Expenses 
Selling Expenses
Advertising $7.500 $2.500 $2.500 $2.500
Travel $2.500 $1.250 $625 $625
Maintenance $1.700 $900 $900 $3.500
Permits $100 $100 $100 $100
Depreciation $17.500 $17.500 $17.500 $17.500
Insurance $700 $700 $700 $700
Utilities $500 $500 $500 $500
Packaging $14.000 $3.500 $3,500 $7.000
Shipping/Distribution $18.750 $45.000 $11.250 $0
Warehouse Expenses $1.500 $1.500 $1,500 $1.500
Future Facility Rental $5.000 $5,000 $5.000 $5.000

Total Selling Expenses $69,750 $78,450 $44.075 $38.925

Admin. Expenses
Sales / Mgmt $24.000 $24.000 $24.000 $24.000
Supervisor Labor $20.000 $20,000 $20,000 $20,000
Professional and Legal $800 $500 $300 $900
Office Supplies $400 $200 $100 $100
Office Equipment $1,000 $900 $600 $500
Telephone $900 $450 $225 $225

Total Admin. Expenses $47.100 $46.050 $45.225 $45.725

Total Expenses $116.850 $124.500 $89.300 $84.650

Taxable Income or <Loss> <$170.850> $504,938 $84.512 <$153.920>
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TOTAL
$911,250

$15.270
$180,000
$36.000

$679,980

$15,000
$5,000
$7,000

$400
$70,000
$2,800
$2,000

$28,000
$75,000

$6,000
$20.000

$231,200

$96,000
$80,000
$2,500

$800
$3,000
$1.800

$184.100

$415.300

$264,680
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APPENDIX ü

ANNUAL INCOME STATEMENT, YEAR 2, 3, 4, XYZ, LX.C.

110

Net Revenues
YEAR 2
$911.250

YEAR 3
$1.575.000

YEAR 4
$3,487.500

TOTAL
$5.973.750

Less Cost of Goods Sold
Production $15.270 $26.320 $58.280 $99.870
Direct Labor $180,000 $180.000 $240.000 $600,000
Maintenance Labor $36.000 $37.440 $63.312 $136.752

Gross Profit Margin $679.980 $1.331.240 $3.125.908 $5.137.128

Less Expenses 
Selling Expenses
Advertising $15.000 $12.000 $15,000 $42.000
Travel $5.000 $7.000 $9.000 $21.000
Maintenance $7.000 $7.000 $14.000 $28.000
Permits $400 $500 $400 $1.300
Depreciation $70.000 $70.000 $70.000 $210.000
Insurance $2.800 $3.200 $3.600 $9.600
Utilities $2.000 $2.500 $3.000 $7.500
Packaging $28.000 $47.000 $104.625 $179.625
Shipping/Distribution $75.000 $90.000 $120.000 $285.000
Warehouse Expenses $6.000 $6.000 $6.000 $18.000
Future Facility Rental $20.000 $20.000 $20.000 $60.000

Total Selling Expenses $231.200 $265.200 $365.625 $862.025

Admin. Expenses
Sales / Mgmt. $96.000 $99.840 $104.832 $300.672
Supcr\isor Labor $80.000 $83.000 $87,000 $250.000
Professional and Legal $2.500 $2.500 $2.500 $7.500
Office Supplies $800 $1.000 $1.000 $2.800
Office Equipment $3.000 $1.500 $1.500 $6.000
Telephone $1.800 $2,400 $3.000 $7,200

Total Admin. Expenses $184.100 $190.240 $199.832 $574.172

Total Expenses $415.300 $455.440 $565.457 $1.436.197

Taxable Income or<Loss> $264.680 $875.800 $2.560.451 $3,700.931
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APPENDIX V 

BREAK-EVEN ANALYSIS, XYZ, L.L.C.

Break-Even Sales = $ 493,968.25 *

* 311.200
l-(335370/9II250)

* These figures are based on Year 2 operating statements

1 1 1
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