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Presentation Overview

* The Five Fundamentals

* Integration via PS3 Software Program

* Successful Mining/Energy Case Histories
* Questions and Answers



Fundamental #1
Understand Your Substrate

Texture/Type — sand, silt, or clay?

pH - to determine soil acidity or alkalinity

% Organic Matter and % Organic Acids
Nitrogen, Phosphorus & Potassium (N, P, K)
Electrical Conductivity (EC)

Total Dissolved Salts (TDS)

Cation Exchange Capacity (CEC)

Sodium Adsorption Ratio (SAR)

Excess metals and salts



Profile Soil Solutions Software

Ps®

PROFILE SOIL SOLUTIONS
S OF T W A R E

www.profileps3.com

“In the Ground, On the Ground and By Your Side”



Navigation — My Account

My Account

Home

PS? Overview First Name: temp

PS® Tutorials

PS? Technical Manual

Documents Last Name: temp Update your
My Account

contact
information or
change your
password on
Current Password: the “My
Account” page

Phone Number:

Email Address: temp@temp.com

New Password:

Repeat New Password:

Update



Project Basics — Add/Edit Project

Home

PS® Overview

Ps? Tutorials

PS* Technical Manual
Documents

My Account

Add/ Edit P

roject

Project Name: |

Project Number: |

File Number

Project Address:
Project City:

Country:

State

Nearest City:

Units:

Soil Test:

IUnited States 'l

. I——Select——

I——Select—— 'I

* English

T~ Yes & No

=l

Metric

Notes:

Update Project

Check "yes" if
you would like
to obtain a soil
testing input
form to be able
to perform a soil
nutrient test for
this project.




Profile Soil Analysis Laboratory  |Master Account No. 2861310
300 Spesdway Circle, Suite 2 Report Type: Soil Test Input

Lincoln, NE 68502 Report No. [ 011100051

B00-508-8681 |

ProjectName: | |akarta Mine Project

Project City: Jakarta

Project State: | Java, Indonesia

Date Samples Shipped:

Sample No. Sample Description Location of Sample Lab Use Only

Instructions | Guidance

Proped §ampling Equipmeant.

Egeipoent should be such, that sampling depth com be monitored and controlled. A stinlows shesd sampling probe warks o best, but &5 not required. Composite
sansplos thonld b collected in a plastic bucot for thorough e, Mol buckot: can contain tmess of som micre-mestriees (partcnlarhy =ing), which com
comtameots samples. Sol mm,ﬂhnﬂd:ﬁqﬂhu:.\h.h.c:pm_'ﬁd

Sampling Proceduras:

Dictarming: which amas 2 tobe sanpled. Foviow the site, nots significant choameos = soil, smch 25 color or textum. Each sample shersdd consist of a commposite of
oy wub-szngples Som like sails. Tnmmmlﬂh.fmbma.mcm-msmmnnmk The wohmos of soil needed is roaghly coe & cunce
o (o approximately coe poed). I is most Snporant o “keep the sampling depth consistent”. Ereion Conol projecs should be sampled 1o a depth o 2
inchon H orgamtc motter is o tho serfacs, soepe sy poior to sampling. nwmally o mors than 157 1o 427 serfacs byer. Insart cach copspesits sampla freo 2
E]Jh-:'bumd-cl.m’ r mack S sample identScrtion mimbar {should be 01, E‘Eﬂ?mmhﬂﬂwnﬁdﬂuﬂmnrpﬂ&mwpﬂ'mh:mz
permunant marker. Than placs this bag ingide amether Tiploc bag and bibal the second bag idensical 1o So fra.

Pleasa b sum alll information is conpleted on the soil teating ingret form. B sume to moake 2 copy of the impet fiorm for yorr reconds. Priar to clovdng up the box,
meaki sum: that the soil sampls bazs aro propesty Iabeled, douhle bagged and cormspond with the inpet chost. Pack samvplos wary tighthy & 3 srong shipping bex.
Ua packing material 5o Hﬁbm.Jn.'ﬂ]mm_m:ﬁx:. Tm'hi'bmmqlmh and 25ix 3 shippi=g labal _Ep-c-'..fb]n ancrau.d...hmeu s
|der.

F|:|r maore than 3 samples on a progect call Profile wsing the number provided above.

Sample Description Example: I-:amyriand soil with onganic matter

Location of Sample Example: south facing 2H: 1V skope above pond

Make a copy of the form for youwr records and then ship this form and samples to address shown on top of the form.
Do not use this form more than cnce as each form has a tracking number!

Testing Packages: |Diagnostic + Soluble Nutrients + Particle Size Analysis




Soils Repor

Soil Test Results
* All soil tests were conducted by an independent, third-party laboratory

Project:

0111-0012

* Project Name:

Nickel Mine

Project Number:

2

File #:

Location:

New Caledonia

Notes:

Soil Sample Locations and Descriptions

t Screen Shot

Sa(l:;)l € Location Description
1 OMESDOM 3 COMPOSITE SOIL FOR SLOPE
Soil Analysis Results
- 1 2 - . 4
Sample Toxtire sand | siit | clay Soil pH TDS SAR Organic Matter CEC % Sodium
#) (USDA) %) | %) | (%) (ppm) (%) (%)
6.3-7.3) | (<258) | (<2) (3-5%) (< 2%)
1 Sandy Loam 64 18 18 8.2 256 0.2 3 0.6
{(Optimum Plant Growth Conditions)
Sample [ NOs PO. K Ca Mg Zn Mn Cu Fe B S04
#) (Ib/acre)® | (Ib/acre)® (iblacre)® | (Iblacre)® | (Iblacre)® | (Ib/acre)® | (Ib/acre)® | (Iblacre)® | (Iblacre)® | (Iblacre)® (Iblacre)®
1 1.2 0.2 469 152 86.53 0.2 4 0.6 1434 04 15.36

Notes: 1. Total Dissalved Salts, 2. Sodium Absorption Ratio, 3. NeutraLime is also svailsble in 8 liquid form, please contact s Profile representstive with questions. 4. Sodium s % Base Ssturation Cation
Exchange Capacity (CEC). 5. ib/acre associated with a 8-inch depth




Agronomic Amendments

Fertilizers
* Quick release synthetic formulations

* Slower release organic/natural formulations
Soil Neutralizers
* Raise or lower substrate pH

* Lime, sulfur or acidifiers
Organic Matter
- Compost/manure/natural fibers

* Biotic Soil Amendments

Growth Stimulators & Enhancers
* Achieve faster germination & establishment
* Sustain long-term plant vitality

* Typical ingredients include:

« Humic and fulvic acids

Porous ceramics

Biochar

Bacterial or microbial cultures
Endo -Mycorrhizae

Seaweed extracts/cytokinins



#2 — Species Selection
Where is project?
Soil characteristics?
Permanent or temporary vegetation?
When will the installation occur - seasonality?

Desired plant materials

* Native, introduced, drought tolerant, palatable, warm or cool season,
legumes, wildflowers, shrubs, trees, etc.

What is the intended application?

* Slope, channel, riverine, shoreline, levee, cover system, etc.

Site characteristics — such as elevation, topography,
aspect, climatic conditions

Maintenance activities — irrigation, mowing,
supplemental amendments or grazing?



Species Selection Screen Shots

nformation

auuirl

Maintena

Project ID: 121982
COTITEE LOIIET S Will the site be mowed or
o Only a few times a year
State: Wisconsin maintained? E
City: Wausau Will the site be irrigated? © Yes @ No
Is the vegetation Will any livestock or
intended to be permanent |Permanent[>| wildlife be feeding on the 5 - B Mo [Call
or temporary? vegetation and if so, = Res S0 Late
What month(s) of year what?
will the installation June Species Information
occur?
:\:’I::::i:t'::::?intended Slopes, slope stabilization and repairs, sieepened slopes E| [ Drought tolerant species
LAPLL. R A LA RO LI
Native vegetation

Elevation: 750 [0 Shrub species
Aspect: South ETurf grasses

Rocky Slope n [ cool seazon species onl
Ry Ui eT e e Do you want: (Check all P ¥

= that apply)

[IWarm season species only

Soil Conditions
[ A blend of cool and warm season species
Have you collected and
submitted soil samples ' Yes @ No ] A legume species that will provide added nitrogen
for a free soil test?

i :
Has the site been [ A wildflower mix

previously treated with ) O Other
fertilizer, lime or other @ yes O No AgLime Applied Last year
soil amendments? If "yes™
please explain. How do you intend to
apply the seed? (This may
What iz the soil texture? Clay Loam affect the recommended
seed rates.) For example |Hydroseed [=]
What is the soil pH? 62 broadcasted rates are
typically twice the rate of
Any key agronomic e a drilled seed.

problems or issues to
consider (i.e. low erganic
matter, toxic soils, etc)?



#3 — Erosion Control Practices

S : Functional Longevity
Establishing vegetation

requires balancing

NATURAL VARIABLES

and

PRODUCT BENEFITS Sall i IWate

to create the best
environment for growth
and establishment

Vegetation

Erosion Control Growth
Effectiveness Establishment

“The Green Engineering Triangle”



Erosion Control Selection - Slopes

Universal Soil Loss Equation (MUSLE and RUSLE)
A=RxKxLSxCxP

Where:
A = computed soil loss/unit area/unit time for a given storm period and intensity
R = rainfall factor
K = soil erodibility factor
L = slope length factor
S = steepness factor
C = vegetation or cover factor

P = erosion control practice factor

C-Factor calculated as soil loss ratio of treated surface
versus an untreated control surface ... 5 kg/100 kg = 0.05



Project Basics - Slopes

Add / Edit Slope

Slope Name:

Functional Longevity:
Supporting Practices Factor (P):
Soil Density (Y):

Thawing Soils?

Soil Loss Limit (SLL):

Slope Length (SL):

Slope Gradient (SG):

Slope Width (SW):

Soil Type:

Expected Final Cover Type:
Rainfall Factor (R):

Required Growth Establishment Factor (G):

Tank Size:

|< 3 months 'l

;

1117

ILoose - Disked Plow Layer (1.0) j

Ib/ft3
C Yes & No
0 in
ft
HAV

ft

ICIayr hd

IND Vegetation Expected j

30.6

IStandard 'l
|1000 gal

Save and Calculate

Input the necessary
information to
determine the most
appropriate Profile
Products for your
slope project.

Click Save and
Calculate

As a reminder, click
on any of the “?” to
get more
information.




Product Selection
Acceptable HECPs
CocoFlex (FS: =10)

Flexterra (F3: =10)

- Hydro-Blanket (F3: 1)

. Profile BFM (FS: 1)
Acceptable ECBs
Futerra Environet (F3: 1)

Acceptable TRMs

Greenfrmor 7010 (F3: =10)
Greenfirmor 7020 (F3: =10)
- Greenfurmor 7520 ("5") (FS: =10
Greenfrmor 7003 (F3: =10)

Notes

- F5 =Factor of Safety

HECP Product Application:

Flexterra

Product C-Factor:

Factor of Safety:

Annual 5oil Loss (with Product):
Annual 5o0il Loss (without Product);

0.005 @

=10

0.166 tons/ace , 0.0071 in
33.247 tonsiacre , 0.1997 in

‘‘‘‘‘

Functional Longevity:

Growth Establishment Factor:
Suggested Application Rate:
Job Size:

# of Tanks per Acre;
Estimated # of Bags:

# of Bags per Tank:

Total # of Tanks:

=18 manth

/

Documents | Printable Report




Design Considerations — Channel Applications

Manning’s Equation for Permissible Velocity

V:ER%S%
N

V = average velocity (ft/s, m/s)
C = 1.49 for U.S. Customary Units ; = 1 for Sl Units
n = manning’s roughness coefficient (dimensionless)
R = hydraulic radius (ft, m)
= cross sectional area divided by wetted perimeter (A/P)

S; = friction slope of channel (can be approximated as average bed
slope for uniform flow conditions) (ft/ft, m/m)

US FHWA Hydraulic Engineering Circular #15 -
Design of Roadside Channels with Flexible Channel Liners



Design Considerations — Channel Applications

Permissible Shear Stress Equation

r =S,

t = shear stress (Ib/ft?, Pa)

y = unit weight of water (62.4 Ib/ft3, 9.80 KN/m3)
d = maximum flow depth (ft, m)

S, = average bed slope (ft/ft, m/m)

US FHWA Hydraulic Engineering Circular #15 -
Design of Roadside Channels with Flexible Channel Liners



Channel Name:

Channel Shape: ITrapezoidaI 'I

Existing Soil Description:

Flow:

Functional Longevity: |< 3 months vl
|S|It3.r Sands
[Rate (@) =] |

Bottom Width (8): [

Right Side Slope (SR): [

Left Side Slope (SL): |

Lengitudinal Channel Slope (SO): li
E

Retardance Class:

Grass Growth Form: |[Sod ~

Cover Density: |Very Good
Channel Length (CL):

Required Freeboard (FB): I

Has Channel Bend? ( Yes

Save and Calculate

% No

Cancel

s

Input the necessary
information to
determine the most
appropriate Profile
Products for your
channel project.

Click Save and
Calculate

As a reminder, click
on any of the ‘“?” to
get more
information.




TRMs

GreenArmor 7020 - F3: =10(unvegetated) , =10{vegetated)
GreenArmor 7520 ("5") - F5: =10{unvegetated) , =10(vegetated)
GreenArmor 7010 - F3: =10(unvegetated) , =10(vegetated)
GreenArmor 7003 - F3: =10(unvegetated) , =10(vegetated)

Project Basics - Channels

Product Selection

Enkamat 7020 - F=: =10{unvegetated) , =10(vegetated)

Enkamat 7520 ("5") - F3: =10{unvegetated) , =10{(vegetated)

Enkamat 7010 - F3: 8 V{unvegetated) , =10{vegetated)
Enkamat 7003 - F:3: O{unveagetated) , =10(vegetated)

Motes

- F5 =Factor of Safety

- Products listed in red do not satisfy both the unvegetated and
vegetated project conditions. It is recommended to select a
product that satisfies both the unvegetated and vegetated project

conditions.

Click on any of the
products above to view
more details as shown to

the right for “GreenArmor

7020”’

TRM Product Application:

GreenArmor 7020

Unveq. Solved Depth, du:
Unveq. Product Roughness, nu:
Unveq. Flowrate, G

Unveqg. Velocity, V:

Maximum Unveg. Shear, TMLU:
Unveq. Factor of Safety, F5U:

1.12 ft
0.015
99.95 ft*/s
314 ftis
0.07 bt
=10

Veq. Solved Depth, dv:
Veqg. Product Roughness, nv:

Veq. Flowrate, 0
Veq. Velocity, \:

Maximum Veg. Shear, TMV:
\Veq. Factor of Safety, F5V:

3.28 ft
0.099

09 99 ft3/s
0.88 fi/s
0.2 Ibft2
=10

Functional Longevity:
Coverage Area +10%:

=37 months

732 yo?

Documents | Printable Report

Click on “Documents”’
to see all GreenArmor
7020 documents or
“Printable Report” to
view a printable
summary report




#4- Proper Installation
* Comprehensive and detailed construction
specifications with plans/drawings
* Complete installation guidelines

* Tools or calculators to facilitate mixing ratios
and/or application rates

« ExXpeanience .
* Site Specific Experience!



Mixing and Appl

(]

Application Guide for Profile®

HP-FGM™ and ET-FGM™

Application / Loading Procedures
A_ Strictly comply with equipment Manufacturer’'s

installation instmictions and recommendations.
Use approved hydro-spraying machines with
fan-type nozzle (50-degree tp) whenever
possible to achieve best soil coverage. Apply
from opposing directions to assure 100% soil
surface coverage. Slope interruption devices or
‘water diversion techniques are recommended
according to the slope intermuption limirs table on
the back.

. To ensure proper application rates, measure and

stake area. For maximum performance, apply
in a two-step process*:
1. Apply specified prescriptive agronomic
formulations along with 50% of seed with a
small amount of HP-FGM™ or ET-FGM™ for
. Mix balance of seed and apply HP-FGM
of ET-FGM at a rate of 50 pounds per
25 pallons (see mixing section on the back

for details) of water over freshly seeded
surfaces. See loading chart on the back

2nd confirm loading rates with equipment
manufacturer. Do not leave seeded surfaces
unprotected. especially if precipitation

s immminent.

k3

. Fill 1/3 of mechanically agitated hydroseeder

‘with water. Turm pump on for 15 seconds and
purge and pre-wet lines. Tum puinp off.

—

. Tumm agitater on and load low density materials

first (ie. seed) **

Continue slowly filling tank with water while
loading fiber matrix into tank.

. Consult loading chart on the back to determing

the number of bags to be added for desired area
and application rate.

- HP-FGM or ET-FGM should be compleely

loaded before water level reaches 75% of the
top of tank.

. Top off with water and mix ungl all fiber is fully

broken apart and hydrated (minimum of

10 minutes — increase Mixing dme when
applying in cold conditions). This is very
important to fully activate the bonding additives
and to obtain proper viscosity.

. Add fertilizer.
. Shut off recirculation valve to minimire potential

for air enmrairment within tee slory.
Slow down agitator and start applying with a
50-degree fan tip nozzle.

Spray in opposing directions for maxinmm
s0il coverage.

*Depending on stte condittons, HP-FGM or ET-FGM may be applied tn a one-step process where all components
muzy be mixed together in single tank loads. Conswit with Mawufacturer for further detatls.

**Dia not add tackifiers or polymers.

cation Guidelines

Tank Size | # of 50-Ib Displ 2,500 Ib/acre 3,000 Ib/acre 3,500 Ib/acre 4,000 Ib/acre 4,500 Ib/acre
(gal) bales (Ib) (gal) Sqft Acres Sqft Acres Sqft Acres Sqft Acres sqft Acres
250 2 100 280 1,742 0.040 1,452 0.033 1,245 0.029 1,089 0.025 968 0.022
500 4 200 560 3,485 0.080 2,004 0.087 2,489 0.057 2,178 0.050 1,938 0.044
750 [ 300 840 5,227 0.120 4,356 0.100 3,734 0.088 3,267 0.075 2,904 0.067
1,000 8 400 1120 6,970 0.160 5,808 0.133 4,978 0.114 4,356 0.100 3,872 0.089
1,500 12 600 1,680 10,454 0.240 872 0.200 7,467 0an 6,534 0.150 5,808 0.133
2,000 16 800 2,240 13,939 0.320 11,616 0.267 9,957 0.229 8,712 0.200 7,744 0.178
2,500 20 1,000 2,800 17424 0.400 14,520 0.333 12,446 0.288 10,890 0.250 9,680 0.222
3,000 24 1,200 3,360 20,909 0.480 17,424 0.400 14,935 0.343 13,088 0.300 11,616 0.267
3,500 28 1,400 3,920 24,304 0.560 20,328 0.467 17,424 0.400 15,246 0.350 13,552 031
4,000 32 1,600 4,480 27,878 0.640 23,232 0.533 19,913 0.457 17,424 0.400 15,488 0.356
Additional Notes:

» For hose applications, 35 Ib/100 gal is recommended.

* Rough surfaces (rocky terrain, cat tracks, ripped soils, etc.) may require additional product to achieve 100% coverage.
* Be sure to allow for residual material in tank on subsequent applications.

Slope Condition
<4#toiv

>4Hto 1V and < 3H to 1V
>3Hto1Vand < 2H to 1V
>2Hto 1Vand < 1Hto 1V

>1Ht 1V
Below ECB or TRM
As infill for TRM?

English
2500 Ib/acre
3000 Ib/acre
3500 Ib/acre
4000 Ib/acre
4500 Ib/acre
1500 Ib/acre
3500 Ib/acre

2800 kg/hectare
3400 kg/hectare
3000 kg/hectare
4500 kg/hectare
5100 kg/hectare
1700 kg/hectare
3000 kg/hectare

"HP-FGM or ET-FGM recommended for slopes greater than 1H:1V.

“Use only approved and tested TRMs to create the GreenArmor System.

Product Category
HP-FGM

ET-FGM

Length (ff)
100
125

*Listed slope interruption limits are for product applications on a 3H:1V slope. For
application on steeper slopes, slope interruption lengths may need to be decreased.

Length (m)




Application Calculator

Project and Conversion Information

Calculation Name:
Select A Project:
Desired Units:
Project Area:

Working Capacity
Hydroseeder Size:

Hydroseeding Product:

Mulch Application Rate:

Mulch Cost Per Unit
(USD):

Liquid Amendment

Product:
Application Rate:

Cost Per Unit (USD):

Low pH area

Matt's Example Project |Z|

us. [=]

37,000 Square Meter:E
3000 Gallons [~
Flexterra [=]

3500 [=] Ibfac

45.00

JumpStart |Z|

10 [=] galiac

180.00

* DO MNOT MIX AQUA-PHIX AND JUMPSTART IN THE SAME HYDROSEEDING MIXTURE. USE A TWO-STEF PROCESS

Dry Amendments
Product Application Rate Cost Per Unit (USD) Action
BioPrime [=] [40 [x] Ibiac 80 Delete
NeutraLime Dry [=] [180 [=] Ibrac  20.00 Delete

Add New

Project Information

Project Size: 9.14 Acres
398.260.37 Square Feet

Working Capacity

Yiheerin S 3,000.00 Gallons

Mulch Application Rate: 3500 Iblac

Total Hydroseeder Tanks: 26.67
Total Project Cost (USD): $36,845.74

Fertilizers / Seed / Other

Product Application Rate

SlopeMaster Seed Mix 7 Ib/1000 sq ft Iz‘

Add New

Action

Delete

Mulch
. . . Cost Per | Total Cost
Product Name Total Amount Required | Total Units Required | Product/ Tank Load Unit (USD) | (USD)
Flexterra 32,000.02 | Pounds 6540.00 | Bags 24.00 Bags $45.00 |$28,500.02
Liquid Amendment
1 - . Cost Per | Total Cost
Product Name Total Amount Required | Total Units Required | Product/ Tank Load Unit (USD) | (USD)
JumpStart 91.43 Gallons 36.57 | Bottles 343 Gallons $180.00 | $6,582.86
* DO NOT MIX AQUA-PHIX AND JUMPSTART IN THE SAME HYDROSEEDING MIXTURE. USE A TWO-STEP PROCESS.
Dry Amendments
1 - . Cost Per | Total Cost
Product Name Total Amount Required | Total Units Required | Product/ Tank Load Unit (USD) | (USD)
BioPrime 365.71 Pounds 9.14 Bags 13.71 Pounds $80.00 $731.43
Neutralime Dry 1,462.86 Pounds 36.57 Bags 54.86 Pounds $20.00 $731.43
Fertilizers / Seed / Other
Product Name Total Amount Required Product / Tank Load
SlopeMaster Seed Mix 2,787.84 Pounds 104.54 Pounds




#5 — Inspection and Maintenance

* Inspection by qualified professionals whose
expectations are consistent with installer as well
as owner and regulatory entity(s)

* Initial inspections to insure installations are in
accordance with plans/specs with material
quantities and activities fully documented

* Subsequent inspections conducted at pre-
determined time intervals and maintenance
activities conducted after each significant
precipitation or other potentially damaging
weather event



Is Everyone on the Same Page?

General Installation for Slopes and Channels Used for Futerra 7003, 7010, 7020
and R45 Series

These suggestions represent generally accepted procedures for successful installafion of Fuferra Turf Reinforcement Matz [TRMs).
These insfrucfions may be  followed, modified, or rejecfed by the owner, engineer, confracior or their reprezentative zince fhey, nat
Profile are responzible for planning and execufing procedures sppropriate fo 3 specific application.

Futerra TRM is packaged in rolls that are easy to ship, store and install. No heavy equipment is needed for
installation of matting: a roll can be handled by one or two workers.

1. Site Preparation: Whether slope or channel, the site must be shaped to the design specifications (grade
geometry, density of soil, etc.) and then dressed to be free of soil clods, clumps, rocks, or vehicle imprints
of any significant size that would prevent the Futerra TRM from Iying flush to surface contours.

2. Anchor Trench: Anchor trenches are required to securely fasten the Futerra TRM to the ground surface.
In channel applications, the initial anchor trench is installed at the beginning of the channel and
intermediate check slots are spaced at approximately 7.6 m* intervals downstream depending on flow
conditions and whether you soil fill or not. Futerra TRM is installed into the bottom of the trench and
fastened with pins spaced 0.9 meters apart. The anchor french / intermediate check slots are then
backfilled and compacted in a manner as to not damage the Futerra TRM.

* In lieu of excavated check slots, a double row of pins Jor a number 1 or 2 rebar pinned across the mat] may be used at 7.6-m  intervals.

3. Futerra TRM Installation: Roll TRM
down the slope or channel. The
overlap between rolls 1s a
minimum of 100mm. The splice
between roll ends is a minimum of 60
cm. Shingle the roll in the direction of
water flow. Install pins down the
center of each 2.44 meter wide mat
staggering them between the outside
pins with a spacing interval of 0.9 to
1.5 meters. Pins patterns will vary
depending upon application, soil type,
slope or channel slope, geometry, etc.
Arule of thumb for estimating the
amount of pins required for a project
is:

TH:1V to 2H:1V slopes
4-5 pins per m?

<3H:1V slopes
34 pins per m*
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Chrome mill tailings
are acidic and contain no
organics or nutrients

e

 Surface temperatures reach 63 F) |
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The Integrated Approach

* Prescriptive biological soil treatment
hydraulically-applied at 8,000 kg/ha (7,142 |Ib/ac)
* Organic matter — composted manure
* Humic and fulvic acid
* Microbial cultures
* Slow release soft rock phosphate

* Lime applied at 2,240 kg/ha (2,000 Ib/ac)

* Slope roughening to slow surface runoff,
increase infiltration, and create pockets for
germination and growth



The Integrated Approach

Transvaal Highveld Mixture

Prescriptive seed mix — “The Big Five”
- Eragrostis tef — “Teff “
Eragrostis curvula — Weeping lovegrass/Oulandsgras
Digitaria eriantha — Smutsfinger grass/Common Finger Grass
Chloris gayana — Rhodes grass
Cynodon dactylon — Bermuda or kweek grass
and
Anthephora pubescens — wool grass
Cencus cilliaris - blue buffel grass/bloubuffelgras



Erosion Control Material
e Flexible Growth Medium

* To resist heavy downpours
* Facilitate growth establishment
* Long dry season — functional longevity > 1 year
* Hydraulically-applied at 3,600 kg/ha (3,214
Ib/ac) on 2H:1V slopes, 8 -10 meters high
* Two-step application

 Step one — amendments, seed mix and tracer

* Step two - flexible growth medium from two directions



January 2012
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Slag” "

Remediation Project




The Integrated Approach — Soil Test

» Slag - highly acidic, low in
organic matter and nutrients

* 46 cm (18 in) clay cover specified

* 61,164 m3 (80,000 yd3) of clay

* Lime, synthetic fertilizer and
biostimulants applied directly on
clay cover




The Integrated Approach — Seed Mix

*Grasses — perennial ryegrass, Canada
bluegrass, timothy, red top, hard fescue,
creeping red fescue, meadow fescue,
chewings fescue

*Legumes - alsike clover, red clover, white
clover, birdsfoot trefoil

* Applied at 252 kg/ha (225 Ib/ac)



Erosion Control Material

* Flexible Growth Medium

 Hydraulically-applied at 5,100 kg/ha (4,500
Ib/ac) on 3H:1V slopes, 30 meters long

* Late fall dormant seeding

* Cat tracked (dozer walked) slopes
* Fiber filtration tubes for slope interruption
* Two-step application

* Step one — amendments, seed mix and tracer
* Step two - flexible growth medium from two directions
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March 2009

Power Generation Site
Flexterra® HP-FGM, 20-20-20 fertilizer &
agronomic formulations including
NeutraLime ™, JumpStart ™ and
BioPrime™
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July 2009
4 months later
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In Conclusion

 Five Fundamentals

* Test the soil or substrate to understand your “foundation”
* Pick plant materials compatible with project goals

* Select cost effective erosion control measures

* Insure proper installation

* Coordinate Inspections & Maintenance to insure success

* Fundamentals must be integrated into a

working process that entails proper planning
and execution
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