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PREFACE
This guide has been developed to help Erosion Control Plan Designers
handle areas that are considered to be non-typical sections.
Non-typical sections can be defined as:

e Sections of Secondary Roads sections with steep back slope cuts
(>10') or fill slopes or have runoff coming onto the project from
off the right of way with drainage areas greater than 3 acres.

e Reclamation sites for waste and borrow materials. RUSLE2 can

be used along with the Reclamation Design spreadsheet to
design sediment dams.
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Downloading the RUSLE?2 Software

Go to http://www.ars.usda.gov/Research/docs.htm?docid=6010

CIICk on the DOWﬂ/Oad RUSLEZ claimer | Dovwnload || Assistanc
Tab RUSLE2

Scroll to the bottom of the screen and select RUSLEZ(program, templates,
databases).

Diiilogdablaifles T

RUSLEZ(program, templates, databases) ‘ @

Save the self-extracting zip file to a temporary location on your hard drive.
Run the executable to install RUSLE2 on your computer. (You may accept
the default subdirectory, or specify one of your choice).

In order to get the full use out of the RUSLE2 Database, you will need to
download and import climate and soils data for your particular area.

To download climate data see the Downloading and Importing
Climate Data section in this guide.

To download soils data see the Downloading and Importing Soils
Data section in this guide.

You are ready to begin using RUSLE2.

Back to Table of Contents
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Downloading and Importing NC Climate Data
into YOUR RUSLE2 Program

Step 1 Open the NRCS Official RUSLE2 Database

e Follow the link, Official NRCS RUSLE2 Database, provided on the REU Field Ops web
page or go to http://fargo.nserl.purdue.edu/rusle2 dataweb/RUSLE2 Index.htm
e Select the “"Data Files” link under the Climate Data heading.
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Step 2 Download the NC Climate File

e usela. gy

ith Internet Explarer 6.0, To instal IE 6.0 see you local computer
crosoft website at www microgoft com.

L

e Double click the NC clim042403.zip file and click SAVE.

e Using the drop down button, find your RUSLE2 folder. It should be located in your C:
directory in the Program Files folder. Double click on your RUSLE2 folder.

e If you don't have an Import folder, make a new folder under your RUSLE2 folder named
Import. Once the new folder is named you can select it and hit OPEN.

¢ Hit SAVE on the next window to download the file to the folder.

e After the download is complete, hit CLOSE.

e Locate the NC clim042403.zip file that you just downloaded. Double click it to extract the
file. Make sure you extract it into your RUSLE2/Import folder.
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Step 3 Importing the NC Climate data into RUSLE2.

If it is not already running, open the RUSLE2 Program.

If you opened RUSLE2 you can CANCEL the Introduction screen. If you already
have a profile open, you are fine. The main goal is to have access to the menu
items at the top of the program.

Under the Database menu, select Import RUSLE2 Database.

A new window should display the files located in your Import folder that was
created during Step 2.

Select the NC clim042403.gdb file and hit OPEN.

ISLEZ ARS Yersion

V¥ &uto update

Laak in Ialmpert j - £F E3-

Gates Co, NC soils.gdb . Lenoir Co, NC soils.gdb Peruuima
Greene o, NC soils.gdb . Martin Co, NC sails, gdb .Pitt o, |
NC climii424

HertFord o, NC sails.gdb ac .Randolpl
Hyde o, M soils.gdb . NDrthamptD 0, N soils.gdb .Tyrell [als
IN[Iile 1603, gdb Pamlico Co, MC soils.gdb Wake Cc
Jones Co, NC soils.gdb Pasquotank Co, NC sails.gdb ‘Washing
: [— £
File name; INC clim42403 Open I

Files of type: IHUSLE2 D atabase Files [*.gdb;* mdb] j Cancel |/
A

In the left hand column, place a check mark next to the Climates folder.
Select the Import to new folder option and enter a filename. This will be the folder name
that will contain the climate data for all 100 counties when you select your location for your

- g - L
SpeCIfIC prOfI |e, Lacation[] NE Chmatest 1545 ot Camfinahalamance Courniy
|73 NC Climates -
RS . (2 Uga
-7 Morth Carol

Hit IMPORT. 5 e
You should receive a message saying that the import is complete. Hit OK.

You may see another window pop up called "Change Reference”. Hit Stop Checking.

A message should appear saying, “The import is finished".

You can rearrange your database by going to the Rearranging After Import section in this
guide.

Return to Step 3 of: Widening Model, Waste Area Model, SR Construction Model.

Change reference n
|

=
LS YT e et . Record: ‘managsments\CMZ B74a Single Year/Single Crop Templates\Grain sorahum,
silage’\Grain sorghum silage; disk after conventional ipe sllage CHZET
Refers to: vegelaumsiﬁ'c\rghum silage
| The record refered to was not found. Select another record from the tree below

. Rieplace with: vegetalions
-
+ Cropland
Highly disturbied land
----- E] defaul Hlt ,S. tOp
Checking "
|
" lgnare  Change

 lgnare allike s Change all ke this Stop Checking

Back to Table of Contents
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Downloading and Importing NC Soils Data
into YOUR RUSLE2 Program

Step 1 Open the NRCS Official RUSLE2 Database

page or go to http://fargo.nserl.purdue.edu/rusle2 dataweb/RUSLE2 Index.htm
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Step 2 Download the necessary soil files

e Click the North Carolina folder.

e While holding down the Ctrl key, select the necessary soil files.

e If you only need one, you can double click on it directly to download it. Be sure

Follow the link, Official NRCS RUSLE2 Database, provided on the REU Field Ops web

to save it in your Rusle2/Import folder. If you select the North Carolina.zip file,
you will have to save it in your Import folder and then extract the files.
e Right click on one of the selected files and select "Copy to folder”.

e Using the directory tree, locate your Import folder under C./Program Files/Rusle2
(use the New Folder button to create an Import folder if you don't have one).

e Hit Ok to download the files.

€ fp:/ /fargo.nserl.purdue.edu/pub/RUSLEZ /Soils_Data/NorthCarolina/ - Microsoft Internet Explorer.

File Edt View Favorites Tools  Help
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Step 3 Importing the soils data into RUSLE2.

e If it is not already running, open the RUSLE2 Program.
[ ]

If you opened RUSLE2 you can CANCEL the Introduction screen. If you already
have a profile open, you are fine. The main goal is to have access to the menu

items at the top of the program.

e Under the Database menu, select Import RUSLE2 Database.
¢ A new window should display the files located in your Import folder that was

created during Step 2.
e Select a soil file and hit OPEN.

YRUSLE2 ARS Yersion Jan 19 2005

File | Database Edit ¥iew Options Window Help

I | Open skemate. . FEEE L e L Y
Rearange. ..
Repair

Import update package. ..

Froperties CMZ 56.9db Duplin Co, NC soils.gdb INclimol
CMZ 67.gdb Durham Co, M soils,gdb Jones 0

Craven co, N sails.gdb Gates Co, NC soils.gdb Lenoir Ci

Currituck Co, NC soils.gdb Greene Ca, NC soils.gdb Martin C

Dare Co, MC soils.gdb Hertfard Cao, NC sails. gdb ME clirmd

E—| [

Select import database 1 2=l

Look in. | =3l Import =] & & eF -

] CMZ B4.qdb

5.0 [#]Hyde co

File: name:

IDawe Co, NC sails Open I

Files of type: |F|USLE2 D atabase Files [*.gdb: mdb) j Cancel |

Select the Import to same folder option.
Hit IMPORT.

In the left hand column, place a check mark next to the Soils folder.

You should receive a message saying that the import is complete. Hit OK.

You may see another window pop up called "Change Reference”. Hit Stop Checking.
A message should appear saying “"The import is finished".

Repeat this step until all of the downloaded soil files are imported.

Return to Step 6 of: Widening Model, Waste Area Model, SR Construction Model.

: Import Database: Duplin Co, NC soils.gdb LI
Irnport Database: Installed Database:
=0 B =R I
13 climates [ climates
:[:I contaur-gystems [ contour-systems
:[:I deep-soil-drain-systems [ despescil-drairesystems
] erosivities [ erosivities
153 hydraulic-slement-flow-paths [ hpdraulic-glement-flow-paths
13 hydraulic-element-spstems [C3 hpdraulic-glement-spstemns
:[:I hydraulic-elements [ hpdraulic-elements
]2 managements [ managements
:[:I operations [ operationz
13 plans [ plang
13 profiles [ profiles
] residues — [ residues
M sails [ sails e
:[:I shiip-barrier-systems [ strip-bamier-spstems
& structures-barriers ﬂ [ structures-bariers j
23 items selected ta import. @ |mport to same folder
Include dependent files: " Impart ta new folder I
’7 Sl o Clietts £ Hone Impiork | Cloge |
&
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fchange referance [

[}

| Recard 'managements\CME 674a.Single Year/Single Crop Templates\Grain serghum,
silage\Grain sorahum silage; disk after conventional 1ye silage, CMZE7"
Ficfers to: "vegetations\Sorghum, siage '

| The record referred to was not faund. Select another recard from the ties below

Rieplace with: vegetalions

7 Cropland

(23 Highly disturbed land

] default gy
Hit "Stop
I "
Checking
|
e O

 lanore alllke this  Change all ke this Stop Checking

Back to Table of Contents




Rearranging Data After Importing

This example will show you how to rearrange your database after downloading the
climate data, but the steps can be used to rearrange other areas as well.

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

Step 8.

Step 9.

6/9/09

Open up the RUSLE2 Database if it is not already open. Close out all
windows within RUSLE2.
Go to the Database menu at the top and select Rearrange.

A RUSLEZ ARS Yersion Jul 11 2007
File | Database Edit View Options Window Help

Open alternate. .,
Rearrange...

Repair

Import update package. ..
Export update package...

Impart RUSLEZ database. ..
Export with templates, access...

Properties

Select and expand the climate database component by clicking the “+"
sign next to dimate.

Find the folder that you imported the climate data into. In this case it was
NC Climate. Click the “+" sign next to NC Climate and USA and then
select North Carolina so that all of the counties show up on the right
hand side of the window.

In the right hand window, click on Alamance County and then scroll
down to where you can see Yancey County. While holding the Shift key
down, click on Yancey County. All of the counties should be highlighted
in blue.

Right click and select Copy.

Now find the North Carolina folder on the left hand side of the window
located directly below New York (not the one under USA). Click on it and
you should notice that only a few counties show up on the right hand
side. Right click within the right hand side window and select paste. All
100 counties should now appear in the right hand side window.

You can delete the NC Climate folder now by right clicking on top of it
and selecting Delete. Answer yes to the warning message.

Select Close. You are ready to open a profile and begin using RUSLE2.

Back to Table of Contents
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Printing Reports

Creating reports from the information shown on the RUSLE2 screen can be done
by going to the File menu and selecting Print to MS Word Template or Print
Contents (unformatted). Recommend using the templates.

-.;‘T__RUSLEZ ARS ¥Yersion Jul 11 2007

Filz Database Edit Wiew Options Window Help

Open

PR E N o B P s b B B B[ Ao upd

Close Chrl+F4
Save Chrl+5
Save fs...

Add break | Eraze break | Detachmer
Export 3 Soil loss en

Soil logs for

Clone... Sedime
Lpply Faran Walie to Fles.. .
Delete E
Recent File f

ahLenoir Caunty e |

Print ko M5
Print cal

Ciit, slope length, ft I:l

Prink Setup...

Exit Alt+F4 Erosion by year |
Sail | Topography | Management I Contouring | Strips/bariers Diversion/tenace. sediment basin
Diversion/terrace, sediment basin [ 1- 0.1% grade terrace at bottomn e |

Hydraulic paths on overland How path [m]
Haornz.

distance Average
E:::;:E:T from origin ﬁ;:lio?e erosion rate
path Type of flow path cohf;:'?r:\éltfnim erosion rate, {2 :::Qage

poundment tac/yr tlacdur

| path, ft
1 ] 0.1% grade channel” ] 88 T % [

Example MS Word Templates are provided with the core database. They can be
modified by opening them up from your Program Files/RUSLEZ/Printing folder.
RUSLE2 places variable values in the document at the place where you give
variable names in the template. The variable name is RUSLE2’s computer
program variable name, not what is shown on the screen. Variable names can be
found by right clicking on the variable on the screen. Example:
FLOW_PATH_HORIZ.

6/9/09

nt | Lontounng | Stupsibarmers LIVESIONIEMTAcE, SEaImEent Das
1- 01% grade terrace at batom |
2aths on overland flow path [ml
Horiz
distance & Average
from origin vellage erosion rate
w path ol flowto | 9PFOPE for drainaa
chan; Caleulate From 3
pound
patk Help
h F ] Units 3
S Visible digits b
Highlight
Disable
Always show

Hide if toplewvel

Data Raws 3
Calumn width 3
Header size 3

Expand grid

sments in series

Back to Table of Contents
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Widening Project Model
Project Location: NC 55 Lenoir County, sta. 12+00 to 15+57 Rt.
Project Description: Widening project that includes turn lanes and setting ditches
back. Section being modeled has a 1.9% ditchline grade. No HQW. Contributing
ROW is 20'.
Soils: Norfolk Sandy Loam (Nb), 2-6 % slope; K=0.32; Hydrologic Class B

Drainage Area: 4.5 acres

Disturbed Area: 0.16 Acres (length of run of 357’ by 20" wide)

Bpply bo wandows 1

| =)

X

PROPOSHD
JUNCTICH BO)|
il mr B i [
WEIR WIDTH: 2 4’8‘068% 400,00 Esl'rﬁfsssT?: B

i EST. 14 SY BLTER

36B0°R
#B38°

204 LF OF 24" RCP

é
$
&
5
2
&
8
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Step 1 Open RUSLE2 Soil Erosion Prediction Profile

Click OK

Step 2 Open Base File
e Select the default profile or a
previously saved base file and
click OPEN.

Step 3 Select Location

Select your Location.

Example: Lenoir Co

See Downloading and Importing Climate
Data if your county is not loaded.

Step 4 Create Project Topography

Select Topography Tab

Add Segments for each change in
Steepness % (Positive Slope = Downhill,
Negative Slope = Uphill) *Starting from

the left. *Maximum cross-section is 1000’

wide.

Select on the Introduction Screen: Profile, ARS Basic Complex Slope

M profile: default®
Add beeak. | Erase broak: j

Delachment on sope, tacin| 47

Sl loss erod portion, tac/w|— 47

Sodloss for cons. plan, Vacin| 10
Sediment debvery, Woehn| 43

==
O W W W M WA @ W %0 % Ervchment hacken 11|
Location| Nosth Casobing’Lencs Courty _-j\
Hesiz avedand flow path length, #8530 Cil. shpslenghh . 3
ot o B Step 3: Select Location
Segment outpul | Eiosion by peat Info
Sol Topography Management | Cotourg | Stpe/baiern | Diveeon/tenace sedmentbasin | Subsuface danage |

||

Step 4: Select Topograpy Tab

Topogesty 8n
5 5 , Hor
egrmenl aeep;e‘s »
Jngih, It e
o0 -1
1 10 [ 1) T
2 ] 800 1550
3
4

Hint: Right click here and select Show As:
Horizontal Segment Length so you can input the
actual lengths of each segment.

EXAMPLE: Using a standard typical section for a widening of an existing paved road.
Segment #1: 810’ of pasture with a 1% grade (0.12" per foot of fall).

Segment #2: 8’ of back slope (measured horizontally) with a 2:1 slope (50% grade).
Segment #3: 6 front slope (measured horizontally) with a 2:1 slope (-50% grade).
Segment #4: 6’ shoulder with an -8.3% grade (1" per foot of fall).

Step 5 Profile Management

%Prnﬁle: base Lenoir County, NC*

e Select Management Tab i S
oll 1033 for cohs. plan, tac/yr
e The “Add break’ button above the _ : e G =
profile diagram will allow you to T I N I et ocion 70
dIVIde up each segment |f you Want Location [ NmthEarnhna\Lsnnianunly i |
to identify different management el resn AT 37 cmeiant ] Select Management Tab
plans. Click on Manage (green area) st mﬁ _ | = |
to add a break_ Soil Topography anagement Ennmun;liwManilgr!:;:?mels Diversion/terrace, sediment bagin Suhsurlacedlﬂamage
Haonz.
e Use the drop down menu to select s Maichr et
Seqment anagement S a7 Length, pr vears offset, osk
the management type for each 7 it olfbnle  riaion? (S I ey
segment. ft
segment. N e s A 3
e Use Highly disturbed land\blade S :
only\blade fill material for worse Select Management Type
case scenario.
Note: Be sure segment lengths are correct.
6/9/09 13




Step 6 Select Soil Type for Project

6/9/09

Select the Soi/ Tab

Select your specific soil type by county from the drop down menu.

EXAMPLE: Nb Norfolk Loamy Sand, 2-6 % Slope

See Downloading and Importing Soil Data if your county’s soils are not loaded.

Click on the yellow folder to review your specific soil characteristics. Modify them

as needed to match the info provided in the NRCS Soil Survey (click OK on any

pop up messages). A link is provided for the NCSS Web Soil Survey on the REU

Field Ops web page.

e In order to change the Erodibility Factor you must select “set by user” from
the drop down.

Close the window and select YES to save changes. You must give it a new file

name.

If you get a message saying AUTO UPDATE has been turned off, go to OPTIONS

at the top and select AUTO UPDATE to turn it back on.

- 0] =]
HAE Detachmert o slope, atdyr a5
’ Soil loss erod. portion, tacs
Houw ga ol rodbiy? Sel by s 5 Gk O
Eindibity. US, I : Momi Sediment delivery, Wacdy 95
Teusture Loamy sand
L _ Clay [<0T0ZmmL %] 5.0 Ernchment, fract
Gy S (0.002-0.05 ), %[ 16 s
Loeatan E Sand [0.05-2 mm]. % 79 \
e e ) ) Hy}drdlogic: class| B - mod low uncff i Modify Soil
pdrologic class with subsuface drainage | B - mod, low runoff e o
Avn. slopesl Hy
Al | S Characteristics
Segment outpLit I Erosion by year I Info
Sail Topography i Management i Contouring i Strips/bariers | Diversiondterace, sediment basin i Subsurface drainage i
‘Slope Sails [m]
' - Haoriz,
distance
5 ; ’ from origit Erosion. Consolidatio
camer Sl of flowto rate tlactur rtime, yr
bottom of
segment, ft
1 [SBCENT SLOPES\NORFOLK loamy sand 85% K=0.32 ¥ 830 | 84 | 7.

Select yellow folder to modify soil
characteristics

Step 7 Setting Remaining Tabs

Select the following for each tab:

Contouring Tab: “a up-and-down slope” (should be the default).
Strips/barriers Tab: “none”
Subsurface drainage Tab: “none”
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Step 8 Setup Ditchline Grades

1. Select the Diversion/terrace, sediment
basin Tab

2. Select 1-0.1% grade terrace at bottom

from the drop down

Select the yellow folder

4. You will be able to manually modify the %
grade in the new window. EXAMPLE:
1.9%. Double click on the % grade and
enter in 1.9 and hit enter.

w

SMprofile: moss hill_3_sept.25*

Detachment on slope, tacdp 95
Sail loss erod. portion, tacdy 35
Seil Inss for cons. plan, Hackn [ 57

Sediment delivers, Laciun X

Ennchment. action
1. Diversion Tab

400 i 500 600 00 a00 o0
It

1} 100, 200, 300,
Lacstion [

MC Climate’USA5Horth CaralinahLenoi County |

Huriz, gverland flow path length, R B30 | Lt sbopelength i
Awg slope sleepnisss. 2| 18|

Erasion by year | Info
Diversiontenace fsediment basin | Subsutace disinage |

Segment output
Sail Topoarsphy | Management | Contouing | Stripsfbarisrs

- - Diversion/teiace, sediment basin [ 1- 0.1% grade terace at bottom
5' Make nOte Of the sedlment Dellvery Hydrauhcpathsunwel\jﬂdfluwpath j\‘i_ 2. Select 1-0.1%
value in the upper right hand corner. et Hr e S | rode terrace at
EXAMPLE: 29 t/ac/yr o Tope oo ot L8 | bottom
poundment oS e
. Close.out thg window_s in RUSLEZ e —— e
associated with the Diversion tab (don’t
3. Select yellow folder
close RUSLEZ2). Answer NO to the
question asking if you want to save the
changes. Otherwise your 0.1 % grade
option may in fact be a 1.9 % grade option
on future runs.
e Note: This feature can be used to model
Silt Ditches as well.
| Erosion by pear | Inka
Managemenl | Conlouing | Stipsfbarisi: Diversiontenace; sadiment baze | Subsutace disinage |
"szr : HT: F &l;g_rzd;enac: at bottam - 4 Yoir can ﬂ?anﬂa}?y - il = [e ﬂ
_Hydraulie pathe an overlahd ol path dﬁg'ﬂ . =] nwa'?ﬁ/ the % gfade by Detachment on sope, Yac—35—|
R e Sk Sailloss etod. portion, tac/w [ 95|
Tupmaf th TL?TLUI:S'?LH ﬁ;.‘"‘g‘a ?é?ﬂrmi colibie I.J’!Ckfﬂg Suli:l,lc::jm cons. plan, u@ﬁ:; 54 ;
it o iy pat Ehepm Erasior rate. = Sediment delivery. t/ac/vr | 29 |
poundmsnt YIS aaag
g e %Flow path: 0.1% grade channel ;LQJ%J E 5 Ob : Envichment, fraction
Hud 2 e = . taln
I 'ﬁurhi:erfé{bng_ﬂdw Hyd slamentz in ez : _ =) j ;
path i element ype fiade. % Sediment
1 | Open charnel = 15 | Dellvery
=]

Step 9 Using Sediment Delivery Values

At this point you have successfully modeled your section.

e The Sediment Delivery (t/ac/yr) found in Step 8 now becomes the Required Design Storage

Volume. EXAMPLE: 29 t/ac/yr.

e You can now save your RUSLE?2 file as “base ANY County” by going to File/Save As and

type in the filename and hit SAVE.

 In order to convert from t/ac/yr to ft*/ac/yr you must first obtain your soil’s density from the NRCS
Soil Survey or a link is provided for the NCSS Web Soil Survey on the REU Field Ops web page.

Most density’s run from 1.3 to 1.6 g/cm’.

e Conversion: Take your Sediment Delivery (t/ac/yr) and multiply by 32.02. Then divide
by your density (g/cm?®). This gives you the Required Design Storage Volume
(ft3/ac/yr) to be used in the EC Plan Design. * Not required if you move to Step 10.

6/9/09
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Step 10 Sizing the EC Device(s)

e EXAMPLE: Assuming a density of 1.4 g/cm?, the Design Storage Volume is 663
ft*/ac/yr. Note: You do not have to make the conversion if you utilize the ERODES
spreadsheet. You can enter the tons/acre/yr directly into the spreadsheet.

o With a Disturbed acreage of 0.16 acres, the Required Storage is 106 ft>.

OPTIONS
e Utilize the ERODES Spreadsheet by completing all of the information in Step 1. This

is considered a Non-Typical section due to the large drainage area (>3 acres). This
prohibits the use of Option 4. You will be prompted to enter the Sediment Delivery
value into Option 4B and then to move to Option 5. Option 5 uses the surface area
calculations and will more than likely create a basin size that is too large for your
site. Move on to Option 6.

o 30 Day Option:

= Basin options would be 12'x2'x3’, 9'x3'x3’, or 8'x4'x3" if using a 3’
design depth with 1.5:1 sideslopes.

*= The area must be stabilized within 30 days from the time clearing
and grubbing begins due to the fact you are only using 23 % of the
required RUSLE2 volume.

o 60 Day Option:

= Basin options would be 14'x3'x3’, or 11'x4’x3’ if using a 3’ design
depth with 1.5:1 sideslopes.

» The area must be stabilized within 60 days from the time clearing
and grubbing begins due to the fact you are only using 43 % of the
required RUSLE2 volume.

VERY IMPORTANT:
In order for the spreadsheet to calculate the correct basin sizes based on the

RUSLE2 information, it is very important that all of the pertinent project
information be entered into STEP 1 of the ERODES Spreadsheet.

Back to Table of Contents
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Waste Area Model

Project Location: Waste Area off of SR 1382 in Haywood Co.

Project Description: Waste area for SR 1379 Secondary Road
Construction project. There will be about 25 feet of fill. No HQW.

Soils: Saunook Loam (SdC) with 8-15 % slopes, and Evard Gravelly
Loam (EwF) with 50-95 % slopes

Drainage Area: 5 Acres. The waste site receives runoff coming from SR
1382.

Disturbed Area: 1.04 acres

SR 1382
3 |T.- Stone
Grovelled Haoul Rd.
300 Fest
b@ =
| |
' 150 Feet '
Straam faat away
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Step 1 Open RUSLE?2 Soil Erosion Prediction Profile

e Select on the Introduction Screen: Profile, ARS Basic Complex Slope

e Click OK 5l
Step 2 Open Base File Skt dov im0
o 100 200 :m. 400 500 500 Ernchment, haction[ 1.1 ]
- Location [ ) Noith Caolna’'Haywood Courty
e Select the default profile or a oot | st ] Step 3: Select Location
previously saved base file and ke s
. Segrhent culout | Etoson by ye | Irfo |
click OPEN. o= TR B Mt 1 oS ! |
H Honz. Sed load
Step 3 Select Location *'I"-"‘“?"- 3-;;« T
& 1| % | b
e Select your Location. = s Step 4: Select Topography Tab
o Example: Haywood Co e o |

e See Downloading and Importing Climate

Data if your county is not loaded.

e Select Topography Tab

Hint: Right click here and select Show As:

. Horizontal Segment Length so you can input the
Step 4 Create Project Topography actual lengths of each segment.

e Add Segments for each change in Steepness % (+ Slope = Downhill, - Slope = Uphill).
*Starting from the left. *Maximum cross-section is 1000’ wide.

EXAMPLE:

Segment #1:
Segment #2:
Segment #3:
Segment #4:
Segment #5:
Segment #6:
Segment #7:
Segment #8:

5’ of grassed shoulder with a 8.3% grade (1" per foot of fall).
195’ of grassed slope with a 30% grade.

90’ of grassed slope with a 9% grade.

250 of disturbed waste area with a 10% grade.

50’ of disturbed slope on a 2:1 (50% grade).

4’ of disturbed area at toe of slope with a 9% grade.

3’ of disturbed ditch front slope on a 2:1 (50 % grade).

3’ of disturbed ditch back slope on a 2:1 (-50 % grade).

. Ioixi
Step 5 Profile Management Detachmenton sope, Vacie [ T30 )
e ook [ Eprs ook | ol o o poson, VacAe|—TT00 ]
e Select Management Tab s e oy 8
o The “Add break’ button above the T R R N A Erihont. o7
profile diagram will allow you to Locaion (] Fioth Cocina apmood Couly 5|
divide up each segment if you want | =esiimsimit @ 9] goject Management Tab
to identify different management S, | e | e ;
1 Sod T aphy anagement Strpa/bamers Diversion/tenace, sedment basn Subsurface dn
plans. Click on Manage (green S R = i
area) to add a break. e iy
e Use the drop menu to select the Saomr Hemt oo waon? Lo09R SOLERL g, ey
management type for eaCh [ ] 1 D denge grast iw;:;h ez 1 | o 041
Segment. ] Haghly cishurbed lanchiblade orlyblade 1l material N 500 No L 0 1700
e Use Highly disturbed Select Management Type

land\blade only\blade fill
material for worse case scenario.

6/9/09

Note: Be sure segment lengths are correct.
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Step 6 Select Soil Type for Project

Select the Soi/ Tab

Select your specific soil type by county from the drop down menu.

EXAMPLE: Saunook Loam (SdC) represents the existing soils at the

site, and the Evard Gravely Loam (EwF) represents the waste material

brought in from SR 1379.

Use the “Add Break” button and select areas within the Soils Layer on the

diagram to add breaks at the approximate locations. The horizontal lengths can

be adjusted in the chart below if need be.

See Downloading and Importing Soil Data if your county’s soils are not loaded.

Click on the yellow folder to review your specific soil characteristics. Modify

them as needed to match the info provided in the NRCS Soil Survey (click OK on

any pop up messages). A link is provided for the NCSS Web Soil Survey on the

REU Field Ops web page.

e In order to change the Erodibility Factor you must select “set by user” from
the drop down.

Close the window and select YES to save changes. You must give it a new file

name.

If you get a message saying AUTO UPDATE has been turned off, go to OPTIONS

at the top and select AUTO UPDATE to turn it back on.

M profile: base Haywood Co waste site® ;Iglﬁl
Detachment on slope. tac/y [ B10 |
Soil loss erod. portion, tYac/y [ 510 |
Soil loss for cons. plan, tYac/yr [ B10__|
Sediment delivery, t/ac/yr[ 430 |
T £ 2
0 W 20 W a0 S0 0 Enichment, fiaction[ 15 ]

Location[™) North Carolina\Haywood County |
Hariz. overland flow path length, ft Ciit. slope length, ft
—

Avg. slope steepness, %]

Soil | Topography | Management | Contouing | Stiips/baniers | Diversion/tenrace, sediment basin | Subsurface diainage | Segment output| Erosion byyear | Info |
Slope Sois =]

Horiz.
_ _ - . dist:
: Select yellow folder to modify oo coon cooion
= 5 = of flowto rate, tZac/yr n time, yr
soil characteristics L

Haywood Co, NCASAC SAUNDOK LOAM, 8T0 15 PERCENT SLOPES, STONYASAUNOOK loam 100% ¥ 280 0.28 7

...ood Co, NC\EwF EVARD-COWEE COMPLEX, 50 TO 95 PERCENT SLOPES\EVARD gravelly loam 40% ¥ 530 1200 7

7

Haywood Co. NC\SdC SAUNOOK LOAM. 8 TO 15 PERCENT SLOPES, STONY\GAUNDOK loam 100% | 600 -6000

=101x|

1L -

set by user Cale. ct
T

oy, US| 022 |\ Nomi
3

Clay (<0002 ], 2

Silt (0.002:0.05 mm), %

Sand (0.05-2 mm). %

Hydrolagic class| B - mod. low nunoff
Hydrologic class with subsurface drai B - mod_ fow runof |

| v 2

Step 7 Setting Remaining Tabs

Select the following for each tab:

6/9/09

Contouring Tab: “a up-and-down slope” (should be the default).
Strips/barriers Tab: “none”
Subsurface drainage Tab: “none”
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Step 8 Setup Ditchline Grades
1. Select the Diversion/terrace, sediment basin
Tab

Select 7-0.1% grade terrace at bottom from
the drop down

Select the yellow folder

You will be able to manually modify the %
grade in the new window. EXAMPLE: 3.0%.
Double click on the % grade and enter in 3.0
and hit enter.

Make note of the Sediment Delivery
value in the upper right hand corner.
EXAMPLE: 220 t/ac/yr

Close out the windows in RUSLE2 associated
with the Diversion tab (don’t close
RUSLEZ2). Answer NO to the question asking
if you want to save the changes. Otherwise
your 0.1 % grade option may in fact be a 3 %
grade option on future runs.

Note: You have successfully modeled a

w

M prafile: base Haywood Co waste site*

=101 x|
Detachment on slope, Vac/ [ &10_|
5ol lozs erod podion, Vac/s [ B0 |
Sol boss fos cons. plan, Vac/w|— 10|

Sedment delvery, Vac/ [ 00

Envichenent.fiachon 17 ]

Locatien [ Horth Carclna'Haywood County = |

Hot ot o el A 0| Ok sl A 1. Diversion Tab

Avg tlope steepress. |

Inlo |
Diversonfenace, sedment basn | Subsurdace dianage |

Segment cutput Enoson by pear

Sol | Topoguty | Management | Contoumg | Strps/basmens

Dirversion/tenace, sedment basn | ] 1- 01X grade tenace at botlom

[ — T T L — o 2. Select 1-0.1%
Charnlim e aeae Ao | grade terrace at
path Typo of fow poth MWrue,"’::“ bottom
proundment Vacha U’.’A‘l
] v path, it
1 13 0 1% grade charnel C 430 200

3. Select yellow folder to modify

Temporary Silt Ditch.
- [T —— —loi ]
rase bre Dy on slope. Vacha[ E10
Mansge m— =10 21| 3o o e o o BT
IQE — - Sedment defvecy, Vac/s [ o0 = IDIE
0 o oW h Ersichment. fracton[ 17 |
Location][= Detachment on slope, t/ac/yr 810
i comte \ > Soil loss erod. partion, Vac/yr [ 510
] I | Ll_l Soil loss for cons. plan, tac/y [ 610
Bornant outpul | Evosion by yeat Info
| Topograpty |  Mansgement | Contowing |  Stips/basiers

Sol Diversion/tes,

sedment basin | Subsalace dranage |

Diversion/tesiace, sedmentbasinf[ 3 1. 0.1% grade lenace

k= |

4. You can

Sediment defivery, tac/y o 2720
Envichment, fraction] 1.7 |

Channel/m
path Typs of flow path

P path. it
10 T11% grade channel”

manually modify
the % grade by
double clicking

Step 9 Using Sediment Delivery Values

Volume. EXAMPLE: 220 t/ac/yr.

At this point you have successfully modeled your section.
The Sediment Delivery (t/ac/yr) found in Step 8 now becomes the Required Design Storage

and type in the filename and hit SAVE.

5. Obtain Sediment
Delivery

You can now save your RUSLE?2 file as “"base ANY County” by going to File/Save As

In order to convert from t/ac/yr to ft*/ac/yr you must first obtain your soil’s density from the

NRCS Soil Survey or a link is provided for the NCSS Web Soil Survey on the REU Field Ops web

page. Most density’s run from 1.3 to 1

.6 g/cm’.

Conversion: Take your Sediment Delivery (t/ac/yr) and multiply by 32.02. Then

divide by your density (g/cm?). This gives you the Required Design Storage Volume
(ft3/ac/yr) to be used in the EC Plan Design. * Not required if you move to Step 10.

6/9/09
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Step 10 Sizing the EC Device(s)

e EXAMPLE: Assuming a density of 1.4 g/cm?, the Design Storage Volume is 5032
ft*/ac/yr. Note: You do not have to make the conversion if you utilize the Reclamation
Design Spreadsheet, You can enter the tons/acre/yr directly into the spreadsheet.

e With a Disturbed acreage of 1.04 acres, the Required Storage is 5233 ft>.

OPTIONS
e Utilize the Reclamation Design Spreadsheet to size the basin.
o Using the RUSLE2 Analysis by answering “Y” in Step 1
= Complete the information in Step 1 and then enter the RUSLE2
Sediment Delivery value into Step 2.
= Step 4 gives a possible sediment dam option of: 66'x33'x3" if using a
3’ design depth and 1.5:1 sideslopes.
o Using Step 3 of the Reclamation Design Spreadsheet
= Complete the information in Step 1. Be sure to answer “N” to the
question regarding the RUSLE2 analysis
= Complete the information in Step 3. This example used a Runoff
Coefficient, C, of 0.3, Drainage Area of 5 acres, and a Rainfall
Intensity of 8.22 in/hr.
= Step 4 gives a possible sediment dam option of: 104'x52'x3" if using a
3" design depth and 1.5:1 sideslopes.

VERY IMPORTANT:

In order for the spreadsheet to calculate the correct basin sizes based on the
RUSLE2 information, it is very important that all of the pertinent project
information be entered into Step 1 of the Reclamation Design Spreadsheet.

Back to Table of Contents
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Secondary Road Construction

Project Location: SR 1538 in Columbus Co

Project Description: Sta. 20+20 to 34+50 Rt., Contributing ROW
is 30°, and ditchline % grade of 0.53. No HQW.

Soils: Loamy Sand with low-medium organic matter.

Drainage Area: 16 acres (a berm was utilized to reduce the
drainage area to 4 acres)

Disturbed Area: 0.98 acres

Filesi Al |

';'EMI’OM SAT FEMCE SHALL BE IMSTALLED!
OF 3 FEET FROM TOE OF FILL IN WETLAND:

Besele Southarn -
-
- -
-

Denlza T. & Donma Werll
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Step 1 Open RUSLE2 Soil Erosion Prediction Profile

e Select on the Introduction Screen: Profile, ARS Basic Complex Slope

e Click OK

Step 2 Open Base File
e Select the default profile or a

previously saved base file and
click OPEN.

Step 3 Select Location

e Select your Location.
Example: Columbus Co.

¢ See Downloading and Importing Climate

Locatien] HNorth Carolnal\Cobamaz County

Segment oupul | Eromon by yes | Info

mmg;m awmn[::]'\ Step 3: Select Location

Management | Cotoung | Swpubasen | Divesionfieace. sedment bain | Subnsfsce dansge |

Data if your county is not loaded.

Step 4 Create Project Topography

e Select Topography Tab

Step 4: Select Topography Tab

Hint: Right click here and select Show As:

actual lengths of each segment.

Horizontal Segment Length so you can input the

Add Segments for each change in Steepness % (+ Slope = Downhill, - Slope = Uphill)
*Starting from the left. *Maximum cross-section is 1000’ wide.

EXAMPLE:

= Segment #1: 10’ of gravel roadbed with a 1% grade.

Segment #2: 8' of disturbed shoulder with a 1.5% grade.

Segment #3: 6’ of disturbed front slope with a 30% grade.

Segment #4: 6’ of disturbed back slope with a -30% grade.

Segment #5: 970’ of agricultural field (rotation of corn, soybean, wheat) with a —0.5% grade.

Step 5 Profile Management

e Select Management Tab

e The “Add break” button above
the profile diagram will allow
you to divide up each
segment if you want to
identify different management
plans. Click on Manage (green
area) to add a break.

e Use the drop menu to select
the management type for
each segment.

e Use Highly disturbed
land\blade only\blade fill
material for worse case
scenario.

6/9/09

profile: default* i

Detachment on sope. ac/

E:
Sol loss erod. portion, Vac/m ™ oL
Sol loss fox cons. plan Vac/ia|
Sedment debvery, Vac/n[
Erechment, fisckon[ 12 ]
Location [ North Carolna\Colusmbus Counly |
mewsmammn Cot. sope length R[]
g thpe tesgoess. % Select Management Tab
Sol | Topogaphy jert | Diversion/teniace, sadiment basin | Subsuace danags | Segment ouput | Erosion by pex | Infs
Slope Management [=]
Hoi Iz thiz a Han dign
S fseceinent m rotaon?  Ler@h. *“’“‘;"”Hawm
W Fighty Getabed land gravel ssfoce \pavel 053, esh T 00 | W d 0 1 20
I ] Highly detubed ardblade bl i el /: 10 | N d 1 | 0 | 20
=] 3 | § HWdlubcdlu'd‘hlndeu'\ly\Huchmw M &0 | Ho ¥ 1 | 0| B0
A0 Cop opprgcony 112com BSbush Wbuwnwheat/ x| 90 | Yes 3 3 [] 33
Select Management Type/
Note: Be sure segment lengths are correct.
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Step 6 Select Soil Type for Project

Select the Soi/ Tab

e Select your specific soil type by county from the drop down menu.

EXAMPLE: Used the "By Texture” option of Loamy Sand with low-med
organic matter.

e Use the “Add Break” button and select areas within the Soils Layer on the
diagram to add breaks at the approximate locations. The horizontal lengths can
be adjusted in the chart below if need be. This example only requires one
soil segment.

e See Downloading and Importing Soil Data if your county’s soils are not loaded.

e Click on the yellow folder to review your specific soil characteristics. Modify
them as needed to match the info provided in the NRCS Soil Survey (click OK on
any pop up messages). A link is provided for the NCSS Web Soil Survey on the
REU Field Ops web page.

e In order to change the Erodibility Factor you must select “set by user” from
the drop down.

¢ Close the window and select YES to save changes. You must give it a new file
name.

o If you get a message saying AUTO UPDATE has been turned off, go to OPTIONS
at the top and select AUTO UPDATE to turn it back on.

=]}
Detachment on slope, t/ac/yr 17
" Add break | Erase break Ead Iost aroel porbon, Ustht —
ggog Soil loss for cons. plan, t/ac/yr 17
T Sediment delivery, t/ac/yr 17
opo T T T
== ; | a 1
0. 200 400, 5% 800, 000 Enrichment, fraction[ 12 |
Location[[ North Carolina%Columbus County

1 Modify soil characteristics

Horiz. overland flow path length, ft[ 1000 | Crit. slope length, ft
- e;.vg.s!opesleepnese."/. — as needEd

Seagment output ] Erosion by vear |
1

Soil Topogra Management Contourin &t — = — L
I pography I i Slc!peS = 4 l %Snii: By texture\loamy sand\loamy san\(I-

||||||

How get soil erodibility? set by user Calc. consolidat
Segment Soil Todibility, U 713 Nominal cons

Texture Loamy sand
1 [ By textureloamy sand\loamy sand (-m OM, m+ perm)*  ~] smc[’gyngz&n e mm{g 160%
.002-0.05 mm), % I
Sand (0.05-2 mm), % 84

. Hyciloic s
Select yellow folder to Modify | oo win s s e et

soil characteristics ¥
4| | 2V

Step 7 Setting Remaining Tabs

Select the following for each tab:

e (Contouring Tab: “a up-and-down slope” (should be the default).
e Strips/barriers Tab: “none”

e Subsurface drainage Tab: “none”
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Step 8 Setup Ditchline Grades

1. Select the Diversion/terrace, sediment
basin Tab
2. Select 1-0.1% grade terrace at bottom i x|
from the drop down Dotochmrt o s, Veclnl 17
3. Select the yellow folder S et b Vecrn 27
4. You will be able to manually modify the % _ Ericrt. oo [ T5]
grade in the new window. EXAMPLE: Location[ Hiorh Carola\Cokuerbus Courly K| 1. Diversion Tab
0.53%. Double click on the % grade and i vinerik L B g B
enter in 0.53 and hit enter. Sognent o | Exowony o | Z |
5. Make note of the Sediment Delivery R
value in the upper right hand corner, | "=l emeeson
EXAMPLE: 8.9 t/ac/yr E - B Arn 2. Select 1-0.1%
e Close out the windows in RUSLE2 P T towpoth ﬁwﬁ}.‘“ﬁ* g“t':"’ ferrace st
associated with the Diversion tab (don’t wEm _ " e | Porom
close RUSLEZ2). Answer NO to the ' o ==
question asking if you want to save the 3. Select yellow folder
changes. Otherwise your 0.1 % grade
option may in fact be a 0.53 % grade
option on future runs.
e Note: You have successfully modeled a
Temporary Silt Ditch.
T — TE
shape, Vac/y|

Sod loss eeod portion, Lac/

Sd?lwm plan, L ac/y

edment delvedy. Lac/n |

7
5
q

Erechment, iscbon[ 18 | _-_l.g..lll

Locston [ Maosth Caschra®Cohumbus Counl K |

= R oo ol b De_technentonslqpe,tlac!yr 17
ekt B [— e Soil loss erod. pottion, Yac/y [ 17

e | e | — | Soilloss for eons. plan, t/acdyr 15
Sl | Topogaphy | Management | Corto Rl AT ] Sediment defivery. t/ac/yr , 83
Diversion/tenace, sedment basn [ ] T 01%g. L e —— |o—— g

- = umml-qnmw} Hd clomert o Grade. % 000, : Eniichment, fragfon[ 18 |
Charnel/m T Open charwel - PL - -
e = —1 5. Obtain Sediment
rxirw o —1 Delivery
T b 1% grode channel” | 4 | s
7

Step 9 Using Sediment Delivery Values

Volume. EXAMPLE: 8.9 t/ac/yr.

4. You can manually
modify the % grade
by double clicking

and type in the filename and hit SAVE.

At this point you have successfully modeled your section.
The Sediment Delivery (t/ac/yr) found in Step 8 now becomes the Required Design Storage

You can now save your RUSLE2 file as “base ANY County” by going to File/Save As

In order to convert from t/ac/yr to ft*/ac/yr you must first obtain your soil’s density from the

NRCS Soil Survey or a link is provided for the NCSS Web Soil Survey on the REU Field Ops web
page. Most density’s run from 1.3 to 1.6 g/cm®.

Conversion: Take your Sediment Delivery (t/ac/yr) and multiply by 32.02. Then

divide by your density (g/cm?®). This gives you the Required Design Storage Volume
(ft3/ac/yr) to be used in the EC Plan Design. * Not required if you move to Step 10.

6/9/09
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Step 10 Sizing the EC Device(s)

e EXAMPLE: Assuming a density of 1.4 g/cm?, the Design Storage Volume is 204
ft3/ac/yr. Note: You do not have to make the conversion if you utilize the ERODES
spreadsheet. You can enter the tons/acre/yr directly into the spreadsheet.

e With a Disturbed acreage of 0.98 acres, the Required Storage is 200 ft>.

OPTIONS

Utilize the ERODES Spreadsheet by completing all of the information in Step 1. By
using a diversion berm, the drainage area was reduced to 4 acres. This is
considered a Non-Typical section due to the large drainage area (>3 acres). This
prohibits the use of Option 4. You will be prompted to enter the Sediment Delivery
value into Option 4B and then to move to Option 5. Option 5 uses the surface area
calculations and will more than likely create a basin size that is too large for your
site. Move on to Option 6.
o 30 Day Option:
= Basin options would be 19'x2'x3’, 14'x3'x3’, or 11'x4'x3’ if using a 3’
design depth with 1.5:1 sideslopes.
= The area must be stabilized within 30 days from the time clearing
and grubbing begins due to the fact you are only using 23 % of the
required RUSLE2 volume.
o 60 Day Option:
= Basin options would be 31'x3'x3’, or 24'x4'x3" if using a 3’ design
depth with 1.5:1 sideslopes.
*= The area must be stabilized within 60 days from the time clearing
and grubbing begins due to the fact you are only using 43 % of the
required RUSLE2 volume.

VERY IMPORTANT:

In order for the spreadsheet to calculate the correct basin sizes based on the
RUSLE2 information, it is very important that all of the pertinent project
information be entered into STEP 1 of the ERODES Spreadsheet.
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