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Quick Guide

Note: You may access the STEPL Web site (http://it.tetratech-ffx.com/steplweb) for the
latest information and an online STEPL input data server (Appendix D). Optionally, you
may obtain the initial model input from the STEPL input data server. However, it is the
user’s responsibility to check and refine the initial data for study areas.

Step 1. After the installation, run the STEPL program by selecting its menu shortcut from
the Start >Programs menu bar or double-clicking the STEPL.exe file in the STEPL folder.

Step 2. Once the STEPL Excel sheet is created, named, and saved, begin to enter the
necessary parameter values (displayed in red) in the STEPL input sheet.

The STEPL input sheet is composed of ten input tables. The first four tables require that
you change the initial values. The next six tables (initially hidden) contain default values
that you may choose to change.

Step 3.

e Check the first checkbox (in row 10, column F) if you want to treat all
subwatersheds as parts of a single watershed (the sediment delivery ratio will be
calculated using the total watershed area).

e Check the second checkbox (in row 10, column J) if you want to include groundwater
load calculation.

e Select the state and county where your watersheds are located. Select a nearby weather
station. This will automatically specify values for rainfall parameters in Table 1 and
USLE parameters in Table 4.

e Enter land use areas in acres in Table 1.

e Enter total number of agricultural animals by type and number of months per year
that manure is applied to croplands in Table 2.

e Enter values for septic system parameters in Table 3.

e If desired, modify USLE parameters associated with the selected county in Table 4.

Step 5. You may stop here and proceed to Step 7. If you have more detailed information
on your watersheds, click Yes in row 10 to display optional input tables.

Step 6. Specify optional parameter values for tables 5, 6a, 7, 8, and 9:

e Specify the representative Soil Hydrologic Group (SHG) and soil nutrient
concentrations in Table 5.
Modify the curve number table in Table 6 and Table 6a.
Modify the nutrient concentrations (mg/L) in runoff in Table 7.
Specify the detailed land use distribution in the urban area in Table 8.
Specify cropland irrigation information in Table 9.

Step 7. Navigate to the BMP sheet by clicking on the BMP tab at the bottom of the
spreadsheet. From the pull-down list, select the best management practices (BMPs) for
different non-urban land uses in each subwatershed. For urban land uses, click the Urban
BMP Tool button on the top-right corner of the worksheet to specify urban BMPs. For
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gully and stream bank erosion, click the Gully and Streambank Erosion button to
specify the dimensions for each gully formation and impaired streambank.

Step 8. View the estimates of loads and load reductions in the Total Load and Graphs
sheets.
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User’s Guide: Spreadsheet Tool for the Estimation of Pollutant Load
(STEPL)*

1. Introduction

This document is a concise user’s guide to the Spreadsheet Tool for the Estimation of
Pollutant Load (STEPL, Version 4.1). STEPL provides a user-friendly Visual Basic (VB)
interface to create a customized spreadsheet-based model in Microsoft (MS) Excel. It
employs simple algorithms to calculate nutrient and sediment loads from different land
uses and the load reductions that would result from the implementation of various best
management practices (BMPs), including Low Impact Development practices (LI1Ds) for
urban areas. It computes surface runoff; nutrient loads, including nitrogen, phosphorus,
and 5-day biological oxygen demand (BODs); and sediment delivery based on various
land uses and management practices. The land uses considered are urban land, cropland,
pastureland, feedlot, forest, and a user-defined type. The pollutant sources include major
nonpoint sources such as cropland, pastureland, farm animals, feedlots, urban runoff, and
failing septic systems. The types of animals considered in the calculation are beef cattle,
dairy cattle, swine, horses, sheep, chickens, turkeys, and ducks. For each watershed, the
annual nutrient loading is calculated based on the runoff volume and the pollutant
concentrations in the runoff water as influenced by factors such as the land use
distribution and management practices. The annual sediment load (from sheet and rill
erosion only) is calculated based on the Universal Soil Loss Equation (USLE) and the
sediment delivery ratio. The sediment and pollutant load reductions that result from the
implementation of BMPs are computed using the known BMP efficiencies.

2. Program Flow and Spreadsheet Tool Structure

STEPL uses a VB interface to generate the spreadsheet model in MS Excel (Figure 1).
The VB interface allows users to customize the generated spreadsheet in terms of the
number of watersheds to include in the analysis. Depending on users’ choices, the
generated spreadsheet can have the zero initial input values (e.g. zero land use areas and
animal counts), or the non-zero sample input values for testing or learning purposes.
Users are encouraged to collect their local land use, animal, population, and soil data to
obtain good estimates of watershed loads and load reductions for their specific
watersheds. The spreadsheet presents the results in both tabular and graphic formats.

VB Interface for MS Excel Results
Customizing — Spreadsheet Tool — (Load and
Spreadsheet Tool for User’s Input Reduction)

Figure 1. Program flow.

L STEPL is designed for the Grants Reporting and Tracking System of the U.S. Environmental Protection
Agency (EPA). EPA Work Assignment Manager: Meghan Klasic. Tetra Tech Manager: Khalid Alvi. Tetra
Tech Developers: Khalid Alvi, Cao Ying, and Vladislav Royzman.
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Figure 2 shows the overall spreadsheet structure of STEPL. It is composed of worksheets
for input and output interaction with the user as well as hidden worksheets to handle
intermediate calculations. The input data include state name, county name, weather
station, land use areas, agricultural animal numbers, manure application months,
population using septic tanks, septic tank failure rate, direct wastewater discharges,
irrigation amount/frequency, and BMPs for simulated watersheds. When local data are
available, users may choose to modify the default values for USLE parameters, soil
hydrologic group, nutrient concentrations in soil and runoff, runoff curve numbers, and
detailed urban land use distribution. Pollutant loads and load reductions are automatically
calculated for total nitrogen, total phosphorus, BODs, and sediment.

Land Uses Runoff

Animals Groundwater Nitrogen BMPs/LIDs
« Precipitation Sheet/Rill Phosphorus
« Irrigation Erosion Load
Soiland USLE | || [T cutysweambanc || BOD Reduction
. Septic Sediment

%)Il?é%%ns Pollutant

Discharges Transport

User Input Processes Load

Figure 2. Spreadsheet structure.

3. Installation
3.1 System Requirements

- Windows 2000, XP, or 7.
- MS Excel 2003 or 2007.
- 40 MB hard disk space.

3.2 Installing STEPL

- STEPL can be downloaded as a zipped file (http://it.tetratech-
ffx.com/steplweb). If you downloaded the STEPLxxx.zip (xxx stands for
version number) file, unzip it to a temporary directory and then run the
setup.exe program. It is recommended that you install STEPL in the
default STEPL folder on the target drive.

- Reboot your computer (not required but recommended).
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3.3 System and Data Files

Installation of STEPL will copy the following system files and data files into the

target drive:

STEPL.exe

BMPcalculator.exe

Main program used to generate a customized STEPL model
in MS Excel.

Calculator for computing combined BMP efficiencies if
multiple BMPs have been implemented in a watershed.
(See Appendix A.)

BMPcalculator_Help.pdf

NutrTplt.xls

AlIBMPstepl.csv

AlIBMPs.csv

BMPDefinition.doc
PrecRunoff.xls

USLEbyLU.xls

RainCoFactor.xls

STEPLGuide.pdf
Sample.xls

SoilNP.xls

Help document and examples for using the BMP calculator.

Excel template that stores macros for STEPL’s customized
Excel menus and internal data manipulation.

File that contains BMP and efficiency data that will be
loaded into STEPL. You can edit the file through STEPL’s
STEPL > View/Edit BMP List menu. The installation also
puts a backup copy of the same file named as
AlIBMPstepl_original.csv on your hard drive.

File that contains BMP and efficiency data that are same as
the AlIBMPstepl.csv data except the feedlot BMPs. This
file is used by the BMP calculator only. The installation
also puts a backup copy of the same file named as
AlIBMPs_original.csv on your hard drive.

Reference file that contains BMP descriptions.

File that provides a summary of precipitation, number of
days with measurable precipitation, and USGS observed
runoff for all the US counties except those in Alaska and
Hawaii.

File that provides a summary of USLE parameters based on
the1992 National Resources Inventory (NRI) database.
USLE parameter values are estimated by county and land
use.

File that contains correction factors for precipitation, as
well as number of days with measurable precipitation for
representative climate stations across the United States.

User’s guide in Adobe Acrobat PDF format that is installed
along with STEPL.

Sample STEPL spreadsheet created using STEPL.exe and
Excel 2003.

File that contains US soil nitrogen and phosphate
concentration maps (images).
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Release.txt File that contains release notes, last-minute changes, tips, and
other miscellaneous information.

3.4 Directory Structure on Your Hard Drive

If you have installed STEPL on C: drive, you will have the following directory
structure:

C:\STEPL

STEPL.exe

BMPCalculator.exe

BMPdefinition.doc

STEPLGuide.pdf

Sample.xls

Release.txt

\SUPPORT folder
AlIBMPs.csv
AlIBMPs_original.csv
AlIBMPstepl.csv
AlIBMPstepl_original.csv
BMPcalculator_help.pdf
NutrTplt.xls
PrecRunoff.xls
RainCoFactor.xls
SoiINP.xlIs
USLEbyLU.xls

3.5 Creating a Customized STEPL Model
Follow these key steps to create a user-customized spreadsheet tool:
- Runthe STEPL program by selecting its menu shortcut from the Start->

Programs menu bar or double-clicking the STEPL.exe file in the STEPL
folder.

Click Start in the main interface window (Figure 3).
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,@ Main ﬁ‘

STEPL: Spreadsheet Tool for the
Estimation of Pollutant Load

Version 4.1 with BMP calculator
Developed for US Environmental Protection

Agency by Tetra Tech, Inc., Fairfax, VA
December, 2007

About STEPL EX“ Start

A

Figure 3. Main program.

- Select the number of watersheds and number of special sediment sources
(i.e., gully formations and impaired streambanks) in the study area (Figure
4).

- Select an option to create the STEPL model with zero initial input or non-
zero sample input for land use areas and animal counts.
Note: Four types of pollutants — total nitrogen, total phosphorus, BODs,
and sediment; five types of land uses — cropland, pastureland, forest,
feedlots, urban, and a user-defined type; and eight types of animals —
beef cattle, dairy cattle, swine, sheep, horse, chicken, turkey, and duck,
are simulated in STEPL.

- Click OK to begin creating the STEPL model. A progress bar indicates the
progress for the creation of the spreadsheet tool.

- A message box will ask you to save the file and set your Excel security
level to medium once the system completes the spreadsheet tool (Figure 5).
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x|
~Number of Subwatersheds
Selact the number of subwatersheds: |4 ill

~Number of Special Sediment Sources in the Subwatersheds

Gully formations: |3 ill Impaired streambanks: |2 ﬁ

~Option for Initialization

@ Set initial land use areas and - Test STEFPL model with
anirmal numbers to zeros non-zero initial numbers

Spreadzheet tool creation progress:

| OK Cancel
0 R0 100

Click OK to create the spreadsheet tool in MS Excel

Figure 4. Interface for initial user input to customize the spreadsheet tool.

Save your model and set your EXCEL security level E3

STEPL model was created successfully. Pleaze zave it and set vour EXCEL security level to kedium to enable macros. To zet
the security level in EXCEL, follow thiz menu sequence: Tools > Macio > Security > Securty Level » Medium.

Figure 5. Message box shown after creation of the spreadsheet tool. Follow the instruction to
save the newly created STEPL model and to set proper security level for EXCEL application.

If you are using MS Office 2007, you may have the following warning message, ignore
the message and click continue button.

Microsoft Office Excel - Compatibility Checker ‘i‘é

The following features in this workbook are not supported by earlier versions of

Excel. These features may be lost or degraded when you save this workbook in
@ an earlier file format. Click Continue to save the workbook anyway. To keep all of

your features, click Cancel, and then save the file in one of the new file formats.

| Summary Number of occurrences
Significant loss of functionality O 3
This workbook contains data in cells outside of the row and 4

column limit of the selected file format. Data beyond 256 (1v) Find Help
columns by 65,536 rows will not be saved. Formula referencesto  —

data in this region will return a #REF! error.

Location: 'Input’

| Check compatibility when saving this workbook.

: Copy to New Sheet J Cancel

You may save your spreédsheet (*.xls) as Excel Macro-Enabled Workbook (*.xIsm).



STEPL 4.1 User’s Guide

4. Using the STEPL Model

STEPL is primarily composed of four worksheets—Input, BMPs, Total Load, and
Graphs—all designed for user interaction. STEPL also includes eleven other worksheets
that are hidden by default. To display all worksheets, click the STEPL > Hide/Unhide
Other STEPL Sheets menu. Data entries in the worksheets are in different colors. The
hidden worksheets contain detailed data and intermediate calculations.

- Red entries designate values or controls that should be specified (e.g.,
cropland area in acres) by the user.

- Blue entries provide useful information and assumptions to help users
understand the spreadsheet tool.

- Black entries are information calculated by the spreadsheet and should not be
changed.

The four worksheets and a BMPList worksheet primarily intended for input and output
interaction with the user are described below. The eleven intermediate (hidden)
worksheets are described in Appendix B. A complete summary of all the STEPL
worksheets is documented in Appendix C.

4.1 STEPL Menu
The spreadsheet tool provides customized MS Excel menus under “STEPL” on the menu

bar (Figure 6a and 6b) to assist you in evaluating and obtaining appropriate parameter
values. Under the STEPL menu are the following menu items (Figure 6a and 6b):

Ed Microsoft Excel - Sample.xls
J Fil= Edit Yiew Insert Format Tools Data MWindow Help | STERL

= Hide/LUnhide Other STEPL Sheets
Precipitation/Runoff Data

e ERY +BRC| -
A | =|

A B | C | O | E USLE Parameters by Land Lse

WiswlEdit BMP List

BMP Calculator

Precipitation Correction Factars

Soil N and P

About

O (7| e | DT P |

Figure 6a. Customized EXCEL menu—the STEPL menu in Excel 2003.
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Oa)| H A Samplexlsm - Microsoft Excel =HIE X
" Home Insert Page Layout Formulas Data Review  View Add-Ins @ - = x
| STEPL ™
Hide/Unhide Other STEPL Sheets
Precipitation/Runoff Data
M USLE Parameters by Land Use
E View/Edit BMP List ¥
BIMP Calculator D E = G H J K l:
1 Precipitation Correction Factors
2 .
4 Soil N and P |
4 About
5
6
7
8
9
10
11 ¥
M 4 » M Input “BMPs - Total Load - Graphs | Sheetl %2 ] == 0
Ready [ EEm =TT e ) ()

Figure 6b. Customized EXCEL menu—the STEPL menu in Excel 2007.

Hide/Unhide Other STEPL Sheets — Click this menu to display or hide the STEPL
intermediate worksheets.

Precipitation/Runoff Data — Click this menu to open PrecRunoff.xls, which contains
summary information on precipitation, rain days, and observed runoff for each state. (See
section 3.3.)

USLE Parameters by Land Use — Click this menu to open USLEbyLU.xls, which
contains USLE parameter values by land use and county. (See section 3.3.)

View/Edit BMP List — Click this menu to view the BMPList worksheet and edit (change,
add, or delete) the BMP database, which contains the BMP name and efficiency data.
(See sections 3.3, 4.3, and 4.6.)

BMP Calculator — Click this menu to open the BMP calculator to calculate combined
BMP efficiencies for a watershed. (See Appendix A.)

Precipitation Correction Data — Click this menu to open RainCoFactor.xls, which
contains correction factors for precipitation and number of rain days (see section 3.3).
The precipitation correction factor is the percentage of annual precipitation (> = 0.5 cm)
that generates runoff. The rain day correction factor is the percentage of rain days that
have significant rainfall (> = 0.5 cm).

Soil N and P — Click this menu to open SoilNP.xIs. SoilNP.xls provides two national soil
maps (Haith et al. 1992) for estimating soil nitrogen and phosphate (P,Os) concentrations.
You will need to convert the P,Os concentration to a P concentration by multiplying the
P,Os concentration by 0.44. (P content in P,Os is 44 percent.)

About — Click this menu to view contact and developer information for STEPL.

10
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4.2 Input Worksheet

This worksheet contains your input to the model. It is composed of eleven input tables.
The first four tables require you to change initial input values (Figure 7). The next seven
tables (initially hidden) contain default values that you may choose to change (Figure 8).
You can obtain pollutant loads and reductions by following these steps:

Step 1: Check the first checkbox (in row 10, column F) if all the subwatersheds are
considered as parts of a single watershed (the sediment delivery ratio will be
calculated using the total watershed area). Check the second checkbox (in row 10,
column J) if groundwater load calculation is desired. Select the state and county
where your watersheds of interest are located. Select a nearby weather station. This
will automatically specify values for rainfall parameters in Table 1 and USLE
parameters in Table 4 (Figure 7).

Step 2: (a) Enter land use areas in acres in Table 1; (b) enter total number of
agricultural animals by type and number of months per year that manure is applied
to croplands in Table 2; (c) enter values for septic system parameters, population
counts that discharge wastewater directly, and reduction percentages on direct
wastewater discharge in Table 3; and (d) optionally modify USLE parameters
associated with the selected county in Table 4.

Step 3: You may stop here and proceed to the BMP worksheet. If you have more
detailed information on your watersheds, click Yes in row 10 to display optional
input tables.

Step 4: (a) Specify the representative Soil Hydrologic Group (SHG) % and soil
nutrient concentrations in Table 5; (b) modify curve number table by land use and
SHG in Table 6 and Table 6a; (c) modify the default nutrient concentrations (mg/L)
in runoff and shallow groundwater in Table 73 and Table 7a; (d) specify detailed
land use distribution in the urban area in Table 8; and (e) enter irrigation
information (acreage/amount/frequency) in Table 9.

Step 5: Once you have entered and modified the tables in the Input worksheet,
proceed to the BMP worksheet (section 4.3) to select appropriate BMPs for your

SHG A: Low runoff potential and high infiltration rates even when thoroughly wetted. Chiefly deep, well to excessively drained

sands or gravels. High rate of water transmission (< 75 cm/hr).

SHG B: Moderate infiltration rates when thoroughly wetted. Chiefly moderately deep to deep, moderately well to well-drained soils
with moderately fine to moderately coarse textures. Moderate rate of water transmission (0.4 to 0.75 cm/hr).

SHG C: Low infiltration rates when thoroughly wetted. Chiefly soils with a layer that impedes downward movement of water, or soils
with moderately fine to fine texture. Low rate of water transmission (0.15 to 0.40 cm/hr).

SHG D: High runoff potential. VVery low infiltration rates when thoroughly wetted. Chiefly clay soils with a high swelling potential,
soils with a permanent high water table, soils with a clay pan or clay layer at or near the surface, or shallow soils over nearly
impervious material. Very low rate of water transmission (0 to 0.15 cm/hr).

% See footnote on next page.

11
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watersheds. Pollutant loads and reductions will be calculated and shown on the
Total Load and Graphs sheets. (See sections 4.4 and 4.5.)

l’—_‘ﬂ File Edit Wiew Insert Format Tools Data  Window Help  STEFL -8 X
al e T e T o T e T F [ e T H ] | [ T w T v T w T3

10 Show optional input tables? Yes Mo [¥ Treat all the subwatersheds as parts of a single watershed ¥ Groundwater load calculation

11
|12 | State County Weather Station (for rain correction factors)

13 [ seomia =] [ ooones | [ca aTHENS MU AP |

14
[15 | Rain correction factors
|16 | 1. Input watershed land use area (ac) and precipitation (in) 017 0515

User Feedlot Percent Annual .
| 17 | Watershed |Urban Cropland Pastureland |Forest Defined Feedlots Paved Total Rainfall Rain Days  [Rain/Event
| 18 | 200 200 200 200 0 106 810 48.09 7.8 0.876
| 19 | 2 200 200 200 200 0 106 = || 810 48.09 a7.8 0.876
| 20| WE 200 200 200 200 1 10 6 = || 810 48.09 av.e 0.876
| 21| g 200 200 200 200 0 10 8 = || 810 48.09 a7.8 0.876
22|
[23]
| 24 | 2. Input agricultural animals
# of months
manure

| 25 | Wwatershed | Beef Cattle | Dairy Cattle |Swine (Hog)|  Sheep Horse Chicken Turkey Duck applied
| 26 | 100 100 100 100 100 100 100 100 4
| 27 | 2 100 100 100 100 100 100 100 100 4
| 28 | Vi3 100 100 100 100 100 100 100 100 4
| 29 | 4 100 100 100 100 100 100 100 100 4
| 30 | Total 400 400 400 400 400 400 400 400

el
Ex

33 3. Input septic system and illegal direct discharge data

Wastewate Direct
Mo. of Population Septic r Direct Discharge
Septic per Septic Failure Discharge, | Reduction,

Watershed | Systems System Rate,% | # of People %

RO0 243 2 0 0
2 RO0 243 2 i} 0
W3 BO0 2.43 2 o 0
id EOD 2.43 2 0 0

4, Modify the Universal Soil Loss Equation (USLE) parameters

B S o N S P P P PR P
|| @ | = | | k| = 2| @ ) | & o =

Watershed |Cropland Pastureland Forest
R LS 3 P R K LS c P R K
Wt 273.046 0.255 1017 0.200 0844 273046 0.255 1.017 0.040 1000 273046
Vi 373.046 0255 o017 0200 0644] 273046 0255 1017 1.040 1000 773046
E 273046 0.255 1.017 0.200 0.944 273046 0.255 1.017 0.040 1.000 273046
Wi 273046 0.255 1.017 0.200 0.944 273046 0.255 1.017 0.040 1.000 273046
'/ start J (& €] D] > J ) STEPL | 9] STEPLGuide.doc - Micros. ., | || Microsoft Excel - Sam... J B [100% [ |« @[ cizarm

Figure 7. Input worksheet, which contains user’s input to the model.

All the table values are directly linked to other worksheets (including hidden worksheets)
in STEPL for calculating pollutant loads. Table 1 is linked to the Land&Rain and
Feedlots sheets, which calculate surface runoff. Table 2 is linked to the Animal and
Feedlots sheets, which calculate pollutant loads from agricultural animals. Table 3 is
linked to the Septic worksheet, which calculates nutrient load from human populations
that use septic systems or discharge wastewater directly. Table 4 is linked to the Sediment
worksheet, which calculates soil erosion and sediment delivery from watersheds. Table 5
is linked to the Land&Rain and Sediment sheets for determining runoff curve numbers
and sediment nutrient concentrations. Table 6 and Table 6a provide reference curve
numbers for the Land&Rain worksheet. Table 7 # and Table 7a provide nutrient
concentrations in runoff and shallow groundwater for calculating pollutant loads in the
Total Load worksheet. Table 8 provides detailed urban land use distribution for the

* Note: Table 7 contains pollutants concentrations in runoff for croplands and other land uses. Based on the density of agricultural
animals in the study area (STEPL calculates animal density automatically), croplands are divided into three categories, i.e. cropland in
a low animal density area, cropland in a medium animal density area, and cropland in a high animal density area. There are six rows of
data for croplands in Table 7. The first two rows contain the concentrations during the non-manure application months and the
manure application months, respectively, for croplands in the low animal density areas. The third and forth rows contain the data for
croplands the medium animal density area. And the fifth and sixth rows contain the data for croplands in the high animal density area.

12
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Urban worksheet. Table 9 provides irrigation management information for the
Land&Rain worksheet.

Optional Data Input:
5. Select average soil hydrologic group (SHG), SHG A = highest infiltration and SHG D = lowest infiltration

Watershed SHG A SHG B SHG C SHG D SHG Soil N Soil P conc.% Soil BOD
Selected conc.% conc.t
Ll El | #] B 0.050 0.031 0.160
W2 * L | #] B 0.030 0.031 0.160
W3 * ® || B 0.080 0.031 0.180
W4 * B * B8 B 0.080 0.031 0160
6. Refi runoff curve number (may be lified) 6a. Detailed urban refe ce runoff curve number (may be lified
SHG A B © D UrbamSHG (A B © D
Urban a3 ag 92 93 Cormrmercial g4 92 94 95
Cropland B7 i} 85 89 Industrial 81 88 91 93
Pastureland 49 siz] 79 g4 Institutional a1 68 91 93
Forest 39 60 73 I Transportatio 98 98 98 98
Uszer Defined =) 70 80 85 Wulti-Farmily 77 85 90 92
Single-Family a7 72 g1 86
Urban-Cultiva 67 7B 85 g9
7. Nutrient concentration in runoff (mg/l) “Wacant-Devel 77 85 90 92
Landuse [N P BOD Open Space 49 B3 79 g4
1. L-Croplan: 19 0.3 4
1a. w/ manur 8.1 2 123 Fa. Nutrient ation in shallow g k (mg/l) (may be lified
2. M-Croplan| 29 0.4 6.1 Landuse N P BOD
2a. wi manur 12.2 3 18.5 Urban 15 0.083 ]
3. H-Croplan 44 0.5 9.2 Cropland 1.44 0.083 0
Ja. i manur 18.3 4 246 Pastureland 1.44 0.063 0
4. Pasturela 4 0.3 13 Forest 0.1 0.003 a
5. Forest 0.2 0.1 0.5 Feediot B 0.07 1]
6. User Defin| 1] 1] 0 User-Defined 1] 0 0
8. Input or modify urhan land use distribution
Watershed | Urban Area |Commercial| Industrial % | Institutional | Transportati Multi- Single-Family % Urban- Vacant Open Total %
(ac.} il ki on % Family % Cultivated |{developed)| Space % Area
W1 200 15 10 ] 10 10 EN] 5 5 i 100
W2 200 15 10 o 1 10 30 5 5 ) 100
W3 200 15 10 10 10 10 30 5 5 L) 100
W4 200 15 10 10 1 10 a0 5 5 5 100
9. Input irrigation area (ac) and irrigation amount (in}
Water Water
Depth (in) | Depth (in)
Total Cropland: per per Irrigation
Cropland Acres Irrigation - | Irrigation - | Frequency
(ac) Irrigated [Before BMP| After BMP #fear)
Kadl 200 0 ] 0 0
W2 200 0 0 0 0
W3 200 1} ] 1} 1}
W 200 i} 0 i} i}

Figure 8. Tables 5, 6, 6a, 7, 7a, 8, and 9, which are initially hidden in the Input worksheet, contain
default values that users may choose to change.

4.3 BMPs Worksheet

The BMPs worksheet contains BMP tables for cropland, pastureland, forest, user-defined
land use type, and feedlot, respectively, as well as two tool buttons for specifying BMPs
or LIDs for urban land uses and parameters for the gully formation and the impaired
streambank (Figure 9).

For each non-urban land use, you need to click to select a BMP from a list for each
watershed. If no BMP is used, select “0 No BMP” from the lists. Once you have selected
a BMP for a watershed, the pollutant removal efficiencies will be displayed. The
efficiencies in the BMP tables are linked to other worksheets for the calculation of
pollutant load reductions.

You can add, delete, or edit BMPs in the BMPList worksheet, which can be shown by
clicking the STEPL > View/Edit BMP List menu. (See section 4.6.)
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You can also add, delete, or edit BMPs by changing the comma-delimited text file called
AlIBMPstepl.csv in the \Support directory. For example, if you want to add new BMP
data for the cropland, you might append line “Cropland, NewBMP, 0.500, ND, 0.300,
0.800” in the cropland section as illustrated below (in italic):

Landuse,BMP & Efficiency, N, P,BOD, Sediment

Cropland,,,,,

Cropland, 0 No BMP,0,0,0,0

Cropland,Contour Farming,0.485,0.550,ND,0.405

Cropland,Diversion, 0.100,0.300,ND,0.350

Cropland,Filter strip,0.700,0.750,0.394,0.650

Cropland,Reduced Tillage Systems,0.550,0.450,ND,0.750

Cropland, Streambank stabilization and fencing,0.750,0.750,ND,0.750
Cropland, Terrace,0.200,0.700,ND,0.850
Cropland,NewBMP,0.500,ND,0.300,0.800

Use “ND” for no data and numbers for pollutant removal efficiencies for nitrogen,
phosphorus, BOD, and sediment. The removal efficiency must be less than one!

In the BMP pull-down list boxes, there are items called "Combined BMPs-Calculated".
Select "Combined BMPs-Calculated" if you have detailed information on multiple BMPs
and their interactions in the subwatersheds. If you have selected "Combined BMPs-
Calculated", you need to use the BMP calculator to obtain the watershed-wide combined
BMP efficiencies for calculating pollutant reductions. The combined BMP efficiencies
can be calculated if you know the locations, removal efficiencies, and spatial
relationships of BMPs that have been or will be implemented in your watersheds. You
can find detailed instructions for using the BMP calculator in Appendix A of this manual.
The BMP calculator can be accessed by clicking the “BMP calculator” menu under the
STEPL menu (Figure 6). Once you have obtained combined BMP efficiencies for your
watersheds, enter them in Table 7 of the worksheet (Figure 9). The combined BMP
efficiencies will not be used in Table 5 (the feedlot BMP table) because STEPL treats
feedlots as special high-loading point sources for which feedlot-specific BMPs must be
individually selected.

Tip: If you do not have detailed information on the locations and spatial relationships of

BMPs implemented in a watershed, you need only select an appropriate BMP from the
pull-down list box for each non-urban land use in each subwatershed.

14



STEPL 4.1 User’s Guide

Urban BMP Toal Enlipemd] J— R
Streambank Erosion partial area BMP application

1. BMPs and efficiencies for different pollutants on CROPLAND, ND=No Data
W hed [Cropland
M P BOD
W1 0.8s 0.45[ND
W2 0.275 0.225|MD
W3 0.55 0.45[ND
i 0.55 0.45[ND
2. BMPs and efficiencies for different pollutants on PASTURELAND, ND=No Data
Watershed |Pastureland
M P BOD
W1 0.4 0.6
W2 1] 1]
W3 i i
i 1] 1]
3. BMPs and efficiencies for different poll on FOREST, ND=No Data
Watershed |Forest
W P EOD i
W1 MO ND MO
W2 MO ND MO
W3 MO ND MO
W4 WD ND WD

4. BMPs and efficiencies for different pollut
Watershed |User Defined

M P BOD
kil 1] 1]
W2 a a
W3 1] 1]
W4 i i
9. BMPs and efficiencies for different pollutants on FEEDLOTS, ND=No Data
™ bod [Feadl

M P BOD
W1 0.45 0.7|MD
W2 MO 0.85[ND
W3 MO 0.85[ND
W4 WD 0.85[ND

6. BMPs and efficiencies for different pollutants on URBAN
[To change/set BMP/LID for urhan land uses, click the Urban BMP Tool button on the top-lefl of this sheet

7. Comhined hed BMP efficiencies from the BMP calculator
Watershed |Watershed Combined BMP Efficienci

I F ECOD Sediment  |BMPs
Wv1-Crop 0 0 0 0| Combined EMPs
WW2-Crop 0 0 0 0|Caornbined BMPs
Wv3-Crop 0 0 0 0| Combined BMPs
WA-Crop 0 0 0 0| Caormbined BMPs
'WW1-Pasture 0.5 0.6 06 0.5|Combined BEMPs
W\2-Pasture 0 0 0 0| Combined BMPs
W3-Pasture 0 0 0 0|Caornbined BMPs
WA-Pasture 0 0 0 0| Combined BMPs

Figure 9. The BMPs worksheet, which lets you select BMPs for different land uses. Note that for this
example, no BMPs are specified for user-defined land uses. You need to use the BMP calculator to
calculate combined BMP efficiencies and enter them in Table 7 if you select “Combined BMPs-
Calculated” from any of the BMP pull-down list boxes. For example, “Combined BMPs-Calculated”
was selected for pastureland in watershed W1 in this figure. You can also specify a partial area BMP
application as shown in Table 1.

4.3.1 Partial Area BMP Application

By default, after the user selects a BMP in BMPs worksheet for a land type in a watershed,
STEPL assumes that the BMP applies to 100% of the area of the specific land type.

For a partial area BMP application, the user can specify percent of land area that a BMP is
applied in the last columns (“% Area BMP Applied”) of tables 1 to 5. For example, if only
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50% of the cropland is applied with the reduced tillage practice, you can enter 50 in the cell
of column “% Area BMP Applied” of Tablel (Figure 9). The overall BMP pollutant
removal efficiencies are adjusted (reduced) accordingly; and for this example, the total
nitrogen removal efficiency is changed from 0.55 to 0.275 for the entire area of cropland.

4.3.2 Urban BMP Tool

On the top-left corner of BMPs worksheet, there is a tool button—Urban BMP Tool
(Figure 9). The Urban BMP Tool is used for select LIDs or BMPs for different urban
land uses. Click Urban BMP Tool will bring forward a form “Set Urban LID/BMP” on
the Urban worksheet (Figure 10). You can select or change a LID or BMP for a
particular urban land use following the following three steps:
1. Select a watershed; e.g. the watershed number 1 (Figure 10).
2. Select a type of urban land use; e.g. commercial use.
3. Selecta LID or BMP by clicking the pull-down list box; e.g. dry detention pond.
4. Specify the area that the selected practice applies; e.g. 1000 acres from a total of
16875 acres available area are controlled by the selected practice.
5. Click Apply LID/BMP button to set the selected management practice for the
selected urban land use; e.g. apply the dry detention pond for the 1000 acres of
commercial land in the watershed number 1.

x
Select a Watershed: | 1 vI

— Select an Urban Land Use

* Commetcial " Industrial " Institutional " Transportation ¢ Mulki Family

" Single Family " Agriculture " Yacant " Open Space

— Select LID/BMP

Axailable LID/BMP: LID/BMP Area {ac): Total Available Area {ac):
| ~l | 100000 | 16875.00
5

[ avvailable Urban/BMP For selecting |

Iv! Simnple Form Reset All Apply LID/BMP | Exit

Figure 10. The form for selecting and applying LIDs/BMPs for urban land uses.

On the “Set Urban LID/BMP” form (Figure 10), in addition to Apply LID/BMP button,
there are three other controls:
e Reset All button: Resets all the urban LIDs or BMPs to ‘No BMP’ and BMP
application areas equal to the total available areas.
o Exit button: Closes the form.
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o Simple form check box: Uncheck the box will expand the form showing
pollutant load information for the selected urban land use and an additional
button—Next Land Use, which is for navigating land use from the current
selection to the next land use type.

In the available LID/BMP drop-down box, if you select “Combined BMPs-Calculated” or
any item with an asterisk (*) following ‘LID’ in its name (e.g. “LID*/Cistern”) and click
Apply LID/BMP button, the system will display special forms (Figure 11 and Figure 12)
for you to enter required parameter values before it can determine the pollutant load
reduction efficiencies.

Combined BMPs-Calculated Efficiencies x|

Enter the calculated BMP efficiencies:

I Removal efficiency {0-17: 0.00

1

P Removal efficiency (0-17; 0.00
BOD Removal efficiency (0-17; 0.00

T35 Removal efficiency (0-17; 0.00

e

Figure 11. If the “Combined BMP-Calculated” is selected for an urban area, you must specify the
BMP efficiencies calculated using the BMP calculator in the form shown above.

LID*/Cistern

Input the runoff volume {ac-frfyve) reduced by the

practice (Baseline Funoff = 79,95 ac-ftivr)

Cancel |

]

Figure 12. If the “LID*/Cistern”, “LID*/Rain Barrel”, or “LID*/Cistern/Rain Barrel” is selected for
an urban area, you must specify the annual rainfall volume being trapped by the rainfall capture
devices.

4.3.3 Gully and Streambank Erosion

The Gully and Streambank Erosion tool, next to the Urban BMP Tool as shown in
Figure 9 is used for defining the dimensions for the user-specified gully formations and
impaired streambanks. Click Gully and Streambank Erosion will open another
worksheet “Gully&Streambank” (Figure 13). This sheet contains two input tables: the
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first table will show the gully formations and the second table will show the impaired
streambanks. The numbers of the gully formations and impaired streambanks are defined
by the user when the spreadsheet is generated (Figure 4). The required information can be
defined in following steps:

1. Specify the gully dimensions and assign each gully to a watershed.

2. Specify the time (number of years) that the gully has taken to form the current

SlZe.

3. Specify the gully stabilization (BMP) efficiency (0-1) and the gully soil textural
class.

4. Specify the streambank dimensions and assign each bank to a watershed.

5. Specify the lateral recession rate (ft/yr) of the eroding streambank.

6. Specify the streambank stabilization (BMP) efficiency (0-1) and the streambank
soil textural class.

R
Ei] File Edt View Insert Format Tools Dats  Windaw Help  STEPL Type aquestion forbelp - - & X
DBHRSSQ PE| 6 D@ S| 9 [8)M00w - B ro-BIEESE=EHES %W EHO-A-F

HE3 - 3
A B ¢ | o [ E | F s [ H | 1] | |k | L T
| 1| |Gully and Streambank Pollutant Load Reduction

| 2 | |This shest contains two input tables: the first table is for inputing the gully dimensions, and the second is for inputing the eroding streambank dimensions. J

| 3 | |Gully: Step 1. Specify the gully dimensions and assign each gully to a watershed.

| 4 | Step 2. Specify the time (number of years) that the gully has taken to form the current size.

|5 Step 3. Specify the gully stabilization (BMP) efficiency (0-13 and the gully soil textural class.

| 6 | |Streambank: Step 1. Specify the stream bank dimensions and assign each bank to a watershed

| 7 | Step 2. Specify the lateral recession rate (ft/yr) of the eroding streambank. Click to see "Strearnbank Lateral Recession Rate" table

=N Step 3. Specify the streambank stabilization (EMP) efficiency (0-1) and the streambank soil textural class.
a3 Close this sheet |

110| 1. Gully dimensions in the different i

Watershed Gully Top |Bottom Depth (ft) Length | Years BMP Soil Textural Class Soil Dry | Nutrient | A
Width | Width i to Form| Efficiency Weight | Correction

|11 | () (ft) 0-1) (ton/ft3) | Factor

| 12 | =1 Gully1 4 5 5 4 1 0.95 1 5 0.011 1.5

113 ] = | Gully2 ) 5 5 ) 1 0.95 = 0.055 0.85

|14 = [Gully3 5 5 5 5 1 [EH o I 00425 1

15

16

| 17| 2. Impaired str hank di i in the different 1

Watershed Strm | Length | Height | Lateral Recession Rate Rate BMP Soil Textural Class Soil Dry | Nutrient | A
Bank ifty (ft) Range (ftiyr) Weight | Correction

| 18 | (ftiyr) (ton/ft3) | Factor

| 19 | — |Banki ) [l o 1 Sligh —=0.01-0.05 0.03 oarm = 0.0425 1

| 20 | Bank2 |3} 100 &) Sligh = 0.01-0.05 0.03 y clay Inarn, sitty clay i 0.04 1
21

E

Ed

El

Ed

El

E
33 -
H 4 ¢ wY Input £ BMPs 3 GullyRStreambank { TotalLoad £ Graphs / JLI_I LIJ—‘
Draw= g [Agoshapes~ N N OO M EH & B @ S -Z-A-==2 @ JB
Ready

Figure 13. The Gully&Streambank worksheet, which lets you define the dimensions, BMP efficiency,
and soil textural class for the gully formation and impaired streambank with in the selected
watershed. Note that for this example, there are user-defined three gully formations and two
impaired streambanks.

4.4 Total Load Worksheet
The Total Load worksheet shows the final results of the calculations in terms of

watershed pollutant loads and load reduction (Figure 14). This worksheet has two visible
tables. Table 1 shows the total nutrient and sediment loads (before and after BMPs), load
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reduction, and reduction percentages resulting from the BMPs that you selected on the
BMPs worksheet. Table 2 summarizes the load from the various sources (urban, cropland,
pastureland, forest, feedlots, septic, gully, streambank, and groundwater). This worksheet
is protected for editing initially, but you may unprotect it if you want to change it. Load
summaries in this worksheet are used in the Graphs worksheet for plotting.

B Fle Edt Wiew Insert Format Iools Data  Window Help  STEPL Typeaquestionforhelp  » - @ X
NEHRS SR IVH| % LB PIRTTRE cw B EEEEs W E-5 A F
36 - ]
A B [ c \ D [ E [ F \ G | H [ | [ J [ K \ L | Py
|1 |Total Load This is the summary of annual nutrient and sediment load for each subwatershed. This sheet is initially protected. | —
21
| 22| 1. Total load by subwatershed(s)
Watershed | N Load (no | P Load {no | BOD Load | Sedi t [N Reduction|P Reducti BOD Sediment N Load P Load BOD
BMP) BMP) {no BMP) Load (no Reduction | Reduction | (with BMP) | {with BMP) Bl
|23 | BMP)
| 24 | Ibfyear Ibfyear Ib/year t/year lbfyear Ib/year Ibfyear tiyear Ibfyear Ibfyear Ibfyea
| 25| W1 31397.3 47900 48630.1 728.1 13237.0 2826.1 B363.8 517.9 18160.3 1963.9 ‘
| 26 | W2 31403.4 47923 48642.2 733.6 1619.6 26138 1397.0 2220 29783.8 21788 ‘
| 27 | W3 31402.5 47920 48840.5 7320 3209.4 3030.0 27343 4208 28193.2 1762.0 £
| 28 | W4 31394.0 47887 4B8823.5 7E7 32013 3026.5 2718.1 4247 28192.7 17618 2
| 29 | Total 126597 .2 19162.9 195335.2 2920.4 21267 2 114964 13213.2 1554.4 104330.0 7BEE 5 1E
30
E:l
48]
| 49| 2. Total load by land uses (with BMP)

Sources N Load P Load BOD Load | Sediment

(Ib/yr) Iy (Ib/yr) Load (tiyr)
50
51 Urban 727480 1120.26 2B141.31 166.88
| 52 | Cropland 9404 86 2B55.80 277E0.31 7E7.08
|53 | Pastureland BE87.03 8B5.14 19711.08 378.37
| 54 | Forest 266.71 128.59 546.068 12.95
| 55 | Feedlots 70653.59 1328.33 99768.30 0.00
| 56 | User Defined 0.00 0.00 0.00 0.00
| 57 | Septic 1492.23 584.46 6093.29 0.00
| 58 | Gully 1.06 0.41 212 0.68
| 59 | Streambank 0.00 0.00 0.00 0.00
| 60 | Groundwater 854962 379.48 0.00 0.00
| 61 | Total 104329.97 7BBE.46| 182123.05 1325.85
| 62 |
| 63 |
1 s
4 4 » M Input £ BMPs ) Total Load / Graphs JLI_I LIJJ
Draw~ i | Autoshapes= N\ [0 O & 18 4l 2 @] & <").-gv$-E§§JjB

Ready

Figure 14. Total Load worksheet, which summarizes nutrient and sediment loads from all the sources
considered in the model.

4.5 Graphs Worksheet

The Graphs worksheet (Figure 15 and 16) shows the pollutant loads and reductions by
watersheds and pollutant loads by sources in graphical format. It contains the following
graphs:

- Comparison of nutrient loads among the watersheds

- Comparison of sediment loads among the watersheds

- Comparison of nutrient reductions among the watersheds
- Comparison of sediment reductions among the watersheds
- Total nitrogen load (Ib/yr) by sources

- Total phosphorus load (Ib/yr) by sources

- Total BOD load (Ib/yr) by sources

- Total sediment load (t/yr) by sources
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This worksheet is protected initially, but you may unprotect this worksheet and modify
the graphs.

[ Microsoft Excel - Sample.sls _l&]x]
El] Fle Edt View Insert Fomat Tools Data  Window Help  STEPL Type a question for help— » _ 8 X
DEHRSISRITE | & Bl 920 - @i S0 - | B IR -o-A-f

L34 - 13
A 1T 8 [ ¢ [ o [ e [ F [ & [ ®w T[T 1 [ J [ K [T 3
[ 1] |Graphs This sheet is protected. To copy specific objects, remave the protection by clicking Tools -> Pratection -» Unprotect sheet.
2
[ 50000000 Sediment Load by Watersheds with BMP (t/yr)
45000.000
13| | 4ooo0.000 - E08.000
| 4 | 35000.000 4 O N Load with BMP 500.000 —
5 (Ibéyr) :

5| | ooy 400.000

I | 2e000000 4 'ﬁbm” with BMP : O Sediment Load by

5| 20000.000 + b 300.000 Watersheds with BMP

|1 DBOD Load with BMP 1)

g | | to000.000 by 200,000 L

[70] | 100o0.000

11| | 5000000 4 100,000 7

|12 | 0.000 0.000

113} Wi w2 w4 Wi w2 o W3 W
14

115 14000.000 Sediment Load Reduction by Watersheds (t/yr)

12000.000 - 500000
10000.000 4 BN Load Reduction 500,000 -

|16 (lbsyry
17 8000.000 1 P Load Reduction 400.000

18 | {Ibyr) O Sediment Load

el 5000.000 + BOD Load Reduct 300.000 Reduction by

L1 -] nad Reduction

Eil 4000.000 iy 00000 Watersheds {t/yr)

21

[22] 2000.000 100.000

123 | 0.000 -+ 0.000 T T T

% WiW2 w3 wa W w2 W3 i

S

127 | =

W 4 » wf\ Input {BMPs £ Totalload ), Graphs N LU—‘
Draww L |Autoshepes \ N O WA E8lE H-Z-A-S=g@d

Ready

Figure 15. Graphs worksheet, which shows the pollutant loads and load reductions by watersheds in

graphic format.

il
E) File Edk View Insert Format Tools Data  Window Help  STEPL Typeaquestionforhelp  ~ o & X
DS EREERTE %R )94 o fime <10 .| B S0 w W b A-E

P40 - 3
A B I © [ D [ E [ F I G I H I 1 [ J [ K [ L
| 28 |

29
% Total M Load by Land Uses (with BMP) (Ib/yr) Total P Load by Land Uses (with BMP) (lb/yr)

E @ Urban @lrban
133] m Cropland m Cropland
% O Pastureland OPastureland
| 36 | OForest OForest
|37 | mFeediots mFeediots
|28 | = User Defined BUser Defined
% | Septic W Septic
47 | oGully aGully
42 W Streambank W Streambank
E B Groundwater @ Groundwater
|44
% Total BOD Load by Land Uses {with BMP) (Ibiyr) Total Sediment Load by Land Uses (with BMP) (t/yr)

147 | @Urhan @Urhan
% | Cropland | Cropland
[50] OPastureland OPastureland
E OFarest OFarest
152 | mFesdints mFeediots
% o User Defined oUser Defined
55| | Septic | Septic
| 56 | oGully oGully
|57 | m Streambank m Streambank
% m Groundwater m Groundwater
K -
4 v O Tnpk f 5P 7 TotalLead ), Graphs K1 LlJJ
Daw~ i |agoshanes- N N OO EH B A BE S-Z-A- == adf

Ready

Figure 16. Graphs worksheet, which shows the pollutant loads by sources in graphic format.
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4.6 BMPList Worksheet

The BMPList worksheet (Figure 17) becomes visible when the STEPL > View/Edit BMP
List menu is clicked. The worksheet contains a list of BMP names and efficiencies for
different land uses and pollutant types. The BMPList worksheet allows you to update
BMP data in the BMPs worksheet and the two external text files (AlIBMPstepl.csv and
AlIBMPs.csv; see section 3.3).

You can add new BMP records for the six predefined land use categories (Cropland,
Pastureland, Forest, User-defined, Feedlots, and Urban). If you insert a row for a new
BMP record, you must specify the land use, BMP name, and pollutant removal
efficiencies. Pollutant removal efficiencies should be always be less than or equal to 1.0,
and you must type "ND" for no data.

Each BMP record in the BMP list can be changed and deleted, but do not change or
delete the greyed (shaded) rows.

The BMPList worksheet has two command buttons: Update BMP Data and Save
Updates. The Update BMP Data button is used to update the lists in selection boxes in
the BMPs worksheet. The Save Updates button is used to save the BMP list to external
text files (AlIBMPstepl.csv and AIIBMPs.csv) in the STEPL/Support folder.

A | B © [x] E F | G = | K
1 _|Landuse BMF & Efficiency N P BOD [Sediment Instruction:
2 |Cropland sDon't Delete | 4. Do not delete the greved rows.
2  Cropland 0 MNo BMP 1] a 0 o <Don't Delete | 2 BRP efficiencies shauld be <=1.
4 |Cropland Combined BMPs-Calculated ] 1] 0 1] 3. lyou add a rovefor a nevw BMP, wou
5 |Cropland Contaur Farming 0.485 0.55 [u] 0.405 must specify landuse, BWF name, and
& |Cropland  |Diversion 01 0.3 ] 035 poliutant remonal efficien cies .
7 |Cropland Filter =trip o7 075 o 055 4. Type "ND" for no data.
& [Cropland _ |Feduced Tillage Systems 065 | 045 [ o 075 . Click "Update BWF Datd' to update
3 [Cropland | Streambank stabilization and fencing 075 | 075 | MO | 078 ;e::eﬁ"ciﬁ'35‘3325”03;1';.?;:‘:;";?-%':'
10| Cropland__| Terrace D2 | 07 | WD | 0% , st o axtarnal tant les in the
1| Pastureland <Don't Delete STEPL/Suppert folder
12 |Pastureland |0 o BMP 0 0 0 1] <Oon't Delete .
13 |Pastureland | Combined BMPs-Caleulated 1] 1] 0 1]
14 |Forest <Don't Delete Update BMF Data
15 | Forest Mo BMP I} 0 1] i} <Don't Delete
1& |Forest Combined BMPs-Caleulated 0 1} 0 i}
17 | Forest Fioad dry seeding [[u] NO NO 0.4
12 | Forest Fioad grazs and lequme seeding MO [[u] O .71
19 | Forest Fioad hiydro mulch LD MO rO .41
20 |Forest Fioad straw mulch [[u] ND \[u] 041
21 |Forest Fioiad tree planting MO [[u] nO 0.5
22 |Forest Site preparationthydro mulchiseedifertilizer [1[u] il [n] [\[u] 0.7 S Updkiies
23 |Forest Site preparationthydro mulchiseedifertilizerftransplants [7[u] MND [\[u] 063

Figure 17. BMPList worksheet. BMP records can be viewed, changed, added, or deleted. The
changes can be saved to the BMPs worksheet or to external text files.
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Appendix A: BMP Calculator User Guide and Formulas

If BMP locations, implementation areas, and efficiencies in a watershed are known, the
combined pollutant removal efficiencies can be calculated using the BMP Calculator that
is included in STEPL. The combined efficiencies can be entered in Table 7 of the BMPs
worksheet (see section 4.3).

The following sections describe Step-by-Step procedures and examples to use the BMP
Calculator as well as the mathematic formulas that BMP Calculator is based on.

Al. Step-by-Step Instructions for Using the BMP Calculator

1. Click the “BMP calculator” menu on the STEPL menu bar or double-click the
BMPcalculator.exe file in the STEPL directory to start the calculator.

2. Click the & button to add a new BMP (represented by a box with a default area
and BMP efficiencies) to the program window. You may add as many boxes as
you wish by clicking the button. Initially, all the default values in the BMP
boxes are set to zero. To assign values to the parameters in the BMP boxes, see step
4,

Arrange the BMP boxes to approximate BMP locations in your watershed. To
move a BMP box, click and drag it using the left mouse button. Three
configuration examples are shown in Figures A1, A2, and A3.

¥ BMF Calculator
Fle Edit Miew Help
NEE =0 & O 7
Lol orfrea=20 000 L naclor drea=30 000 Load o & rea=d0 000 Watershed and Streams
M ETT=0.455 M Eff=0.100 M Eff=0.700
F Eff=0.550 P Eff=0.300 P Edi=lT50
COD Eff=0.000 COD Eff=0.000 CODEN=0.324
Sed Eff=0 G50

o W BMP3

*1n this parallel
P AT In this parallel

W Ed=0.000 configuration, you need an
£ Ei=0.000 extra box for the_ receiving
COD Eff=0000 water. The area in the
Sed Eff=0.000 receiving water box must
be set to zero.
Recedving Water™
Rec&hﬂé Water
Fieady | MUK | s

Figure Al. Comparison of parallel BMP configuration in the calculator window with BMP
locations in a watershed. The diagram at the right shows three parallel BMP implementations
in a watershed. In the calculator window at the left, three BMP boxes are connected to a
fourth box, which represents the receiving stream. The area of the receiving stream box must
be set to zero.
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¥ BMP Calculatos
Ele Edit Mww Help

I[= E3

DEE LR S O T

e —rT Watershed amd 5 oeams

M Eff=0.435
F Ef1=0.550
COD Eff=0.000
Sed ET1=0.403

=

Loacdor Area=30000
M Eff=0.100

P Eft=0.200

GO0 Eff=0.000

Sed Eif=0.350

==

Load or Area=20,000
M Eff=0.700
P Efi=0.750
GO0 Eft=0.354
Sed Edf=0 850

EMP1

BMFP2

BMFP3

Ready HLUM
Figure A2. Comparison of serial BMP configuration in the calculator window with BMP

locations in a watershed. The diagram at the right shows three serial BMP implementations in
the watershed. In the calculator window at the left, three BMP boxes are connected one after

another.

o

3¢ BEMP Calculatos M=l E
Fie Edit Wew Halp
DEHE &0 8 & 0 ?
Watershed and Streams
Loadcrdrea=20 000 Lpagor 4rea=30000
M Efi=D 435 M Eft=0 100
F E11=0.550 P Eti=0.300
CoD Eff=0.000 CODEn=0.000 BM 1%
Sed Eff=0.405 Sed Efi=0.350
- * When the area is noi
Lm0 N equalto zers, the BMP3
Py box represenis an area
COD Bff=0 394 that iz in serial
Sed Bff=0.650 connection with BMEP1
and BMP2.
BMP3 ¢
(BT o

Ready

Figure A3. Comparison of mixed BMP configuration in the calculator window with BMP
locations in a watershed. The diagram at the right shows two parallel BMPs in series with a
third BMP in the watershed. In the calculator window at the left, two BMP boxes are
connected to a third BMP box.

3. Drag your mouse from one box to another to add links (lines with arrowheads)
between BMP boxes. Caution: When you drag your mouse between two boxes,
you must touch both boxes to make the line. Only one link can originate from a
BMP box; however, a BMP box can receive many incoming links.
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Tip: To delete a BMP box, click it and press the DEL key. (If the BMP box is
selected, the text in the box is displayed in red.) To delete a link between two
BMPs, click the connection to select it and press the DEL key.

Once you finish adding BMP boxes and links as shown in Figures Al, A2, and
A3, you can double-click each box to set the parameter values. The dialog box
that appears lets you select a type of BMP from a list (Figure A4). After you
select a BMP from the list, pollutant removal efficiencies will appear
automatically in the appropriate text boxes in the dialog box. You need to specify
the BMP area or total pre-BMP load (in any units, as long as you are consistent
throughout the calculation) for each BMP selected. You may also choose to
modify the BMP efficiencies in the dialog box.

Set BMFP Parameter Yalues |

IEn:upIanu:I - Divversion j

Total Pollutant Load or &rea:; |2EI

N Femaval Efficiency: IU-1

P Removal Efficienc: II:I.S

COD Remaval Efficiency: |n

Sedimentz Bemoval Efficiency: ||:|_35

aF. I Cancel

Figure A4. Editing BMP parameter values.

Note: The combined BMP efficiencies are calculated using the pollutant load
(before BMP implementation) or the area of a subwatershed as the weighting
factor. If the subwatersheds or subareas associated with different BMPs have the
same or similar land use types, you can use the area as the weighting factor.
However, if the combined BMP efficiencies are to be calculated for
subwatersheds or areas that have different land use types, the pre-BMP pollutant
load of each land use type should be used as the weighting factor.

(Figures A5, A6, and A7.)

Tip: You may use the “Save as” and “Open” submenus under the File menu to
save and open your BMP configurations.
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3 - EMP Calculator = i=] g3
File Edit Wiew Help
DS &8 & 0 R
Load, pr Area=20.000 Load or Area=30.000 Lo of Sraa=40 000
M ETf=0.700 M Eff=0.550 M Eff=0,550
P Ett=0.50 P Eff=0450 F Efi=0.450
ol Eff=0.394 COD Eff=0.000 ol Eff=0.000
Sed Eff=0.650 Sed Eff=0.750 Sed Eff=0.750
Load or Ares=0.000
M Eff=0.000
P Eff=0.000
CioD ET7=0.000
Sed Eff=0,000
Total Lo&ac of Ares=30.000
M Eff=0.583
PEif=0517
COD Eff=0.088
Sediment Eff=0.728
| NUM | =

Ready

Figure A5. Calculated combined BMP efficiencies for three parallel BMP implementations in a

watershed.

% BMP Calculator
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Lo@d or &ree=20,000
M Eff=0_700

P Eff=0.750

CoD ETf=0.324

Sed Eff=0.850

J

Lomd or Aree=30.000
M Eff=0.550

P Ett=0.450

CoD Eff=0.000

Sed Eff=0.750

N

Lomcl ot Ares=40.000
M ETt=0,550

F Efi=0.450

OO Eff=0. 000

Sed Eff=0.750

Total Load. or Ares=00.000
M Eff=0.71%3

P Eff=0 538

COD Etf=0.088

Zediment ET1=0,863

A

Figure A6. Calculated combined BMP efficiencies for three serial BMP
implementations in a watershed.
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¥ BMP Calculator Hi=] E3
File Edit “iew Help

Load or Area=20.000 Load or Ares=30.000
M Eff=0.700 M Eff=0.550

P Eff=0.750 P Eff=0.450

COD Eff=0.324 COD Eff=0.000

Sed Eff=0650 Sed Eff=0.750

Load or Ares=40.000
M Eff=0.550

P Eff=0.450

CoD Eff=0.000

Sed Eff=0.750

Total Loador&res=20.000
M Eff=0.702

P Eff=0.624
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Ready | INUM 7

Figure A7. Calculated combined BMP efficiencies for two parallel BMPs in series with a third BMP
in a watershed.

6. Enter the combined efficiencies in Table 7 of the BMPs worksheet (see section
4.3). You can right-click your mouse button on the result text in BMP Calculator
window and you will see a small pop-up window with a copy command. Select
the copy command to copy the calculated combined BMP efficiency and paste the
copied value to the STEPL worksheet.
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Gully and N —
Urban BMP Tool | : [ - - —
fhan oo Streambank Erosion Select the combined BMP option

1. BMPs and efficiencies for different pollutants on CROPLAND, ND=No Data /
Watershed | Cropland
i P BOD
W1 0.85 0.45|MD
W 0.275 0.225|MD
W3 0.85 0.45|MD
W4 0.85 0.45|MD
2. BMPs and efficiencies for different poll
Watershed |Pastureland
i P BOD
W1 0.5 0.6
W a a
W3 a a
W4 a a
3. BMPs and efficiencies for different poll
Watershed |Forest
i P BOD
W1 MWD MWD MWD
W MWD MWD MWD
W3 MWD MWD MWD
W4 MWD MWD MWD
4. BMPs and efficiencies for different poll
Watershed |User Defined
i P BOD
W1 1] 1] 0 Mo BMP
W2 1] 1] 0 Mo BMP
W3 1] 1] 0 Mo BMP
W4 1] 1] 0 Mo BMP

4
o

=

=
m
m
=]
-
=]
=
[

5. BMPs and efficiencies for different | ND=No Data

Watarched |E TP
W L

N P BOD Ydrea BMP Applied
WY1 0.45 0.7[MD i on
Wy2 ND 0.85|MND
Wy3 ND 0.85|MND
Wy ND 0.85|MND

6. BMPs and efficiencies for different pollutants on URBAN
|To change/set BMP/LID far urban land uses, click the 'Uthan BMP Tool' button on the top-left of this sheet.

[ Eneter the results from the BMP calculator ]

7. Combined watershed BMP efficiencies from the BMP calculator
Watershed |Watershed Combined BMP Efficiencies

I P BOD Sediment  |[BMPs e
W1-Crop 0 0 0 0|Combined BMPs—
W2-Crop i i i 0| Corrbired BMPs
W3-Crap i i i _—~THtambined BMPs
Wiid-Crop i i il = [|Combined BWPs
Wi-Pasture| & 0.5 05 05 0.8[Combined BMPs >
W2-Pasture i 1 fr mCambined BhPs
WW3-Pasture 0 0 0 0| Cornbined BMPs
YWa-Pasture 1] 1] 1] 0| Caorbined BMPs

Figure A8. The BMP worksheet of the STEPL model, which lets you select BMPs for different land
uses. If you select “Combined BMPs-Calculated” from any of the BMP pull-down list boxes, you
need to use the BMP Calculator to calculate combined BMP efficiencies and then enter them in Table
7.

A2. Advanced Examples
Consider the following information before you attempt advanced calculations.

o Combined BMP efficiencies are calculated by using area as the weighting factor
when all the BMPs are located in the same land use type. Combined BMP efficiencies
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can also be calculated using the original or pre-BMP load as the weighting factor
when the BMPs are located in different land use types with varying pollutant loading
rates. Refer to the BMP calculator formulas for details. This document shows only
examples using area to calculate the combined BMP efficiencies.

e The area weighting factor in the BMP Calculator refers more specifically to a source
area treated by an on-site BMP or a source area treated by an off-site BMP. In many
cases, an off-site BMP (e.q., filter strips to intercept pollutants from an upslope
cropland) can be separated from its source and represented in the BMP Calculator as
an individual box. The source area for the individual off-site BMP should be zero
because the BMP itself is not the source area.

« Beyond the original design objectives of the BMP Calculator for two or three BMPs,
the BMP Calculator can be used to calculate the combined efficiencies of very
complicated BMP arrangements (three or more BMPs arranged in mixed
configurations in a watershed), providing that you fully understand the calculator’s
mathematical formulas and the properties of the BMPs being implemented.

Four example cases are shown in Figures A9 through A12.

Load MNote: Each box represents a 100 acre size

Figure A9. A case that does not need the BMP Calculator. You do not need to calculate the combined
BMP efficiency because each land use type uses the same BMP practice (e.g., reduced till for all
croplands) regardless of BMP locations in the subwatersheds.
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@ Filter Strip

Mote: Each box represents a 100 acre size

Load

Figure A10. Case that needs the BMP Calculator. You need to calculate the combined BMP
efficiency because each land use type uses more than one practice (e.g., regular till and reduced till
combined with filter strips for cropland). In this example, you need to calculate a combined efficiency
for each land use type or subwatershed.

% EMP Calculator o =10
Bl Edt Miew  Help :
Ny ia s 2

Area=100.000
M Eff=0.000
P Ef#=0 000

M Eff=0.700

FEN=0.750
800 Eff=0000
“Sed E1F=0.650

Mote: Each box represents a 100 acre size

Filter Strip Tkl Ares=20.000

PEfF=0.431
B0D Efi=0 000
Secdiment Eff«0.458

Ready e =

Load

Figure Al1l. Calculation of combined BMP efficiency for sample cropland. For Area 1 in the
watershed, one-half of the cropland uses no BMPs and the other half uses reduced tillage practice
and a filter strip in a serial configuration. The two halves of the cropland are arranged in a parallel
configuration. Because the filter strip is represented in the BMP Calculator as a box that is separated
from the filter strip’s treatment area, the source area for the filter strip itself equals zero.
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A

Mote: Each box represents a 100 acre size

Filter Strip
Load

% BMP Calculator
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DEd sl S0 ?
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|
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P EN=0000
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BOD Eff=0.000
Sedinent Eff=0774

Figure Al12. Calculation of combined BMP efficiency for sample forestland. For Area 2 in the
watershed, one-half of the forest uses road grass planting and the other half uses no BMPs but has a
filter strip between it and the receiving stream. The two halves of the forest are arranged in a serial
configuration. Because the filter strip is represented in the BMP Calculator as a box that is separated

from the filter strip’s treatment area, the source area for the filter strip itself equals zero.

Tote: Each box represents a 100 acre size

==

Load

# BMP Calculator
Ele Edt Yew Heb

DeRsen agal?

=lojx

Total Ares=200.000
M Efi=0.475

P Eff=0.250
EODEf=0150
Sediment Eff«0.775

Area=100,000

Feady

2

Figure A13. Calculation of combined BMP efficiency for sample urban land. For Area 3 in the
watershed, one-half of the urban land is treated with grass swales and the other half is treated with
porous pavement. The two halves of the urban land are arranged in a parallel configuration. The
configuration is connected through a common box in the BMP Calculator, representing a receiving

stream.
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A3. BMP Calculator Formulas

Define ey, e, ..., and e, as BMP pollutant removal efficiencies for area A;, area A, ....,
and area A,, which have corresponding pollutant loads of Ty, T,, and T,. (1-e1), (1-€2), ...
and (1-e,) represent pollutant-retaining efficiencies.

For a parallel BMP configuration, the combined efficiency is equal to

_TrA-e)+T,*(A-e) ;T‘*(l_ei)
T, +T, e

>
i=1

1

For a serial BMP configuration, the combined efficiency is equal to

Tl *(1—61)*(1—62) +T2 *(1—62) ZTi *1-e)*(1-e,)*..(1—¢,)
- or 112 .
T +T,

>
i=1

1

For a single area,
T,=0and e, =0, and both of the above formulas are reduced to 1- (1-e;) = es.

If all the subareas have similar pollutant loading rates (t = T/A), the T in the above two
formulas can be replaced by A for approximation.
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Appendix B: Description of the Intermediate STEPL Worksheets
B.1 General Input Data Worksheet

This worksheet is hidden from users by default. To display the worksheet, click the
STEPL > Hide/Unhide Other STEPL Sheets menu.

This worksheet summarizes your initial input for the creation of the customized
spreadsheet tool (Figure B1).

A B | C [ D [ E [ F [ T H [ 1 T a1 1]
|1 This Excel file was created dynarmically by STEPL VB interface onfat 10/9/01 12:24:05 PM
| 2 | BLUE text found throughout the spreadsheet presents relevant information and assumptions.
| 3 | RED text designates walues that should be specified by the user.
| 4 | BLACK text generally presents information that is calculated by the spreadsheet or that should not be changed.
5
| B | There are 4 subwatersheds in this study.
|7 Land Uses Animals Pollutants
| G | Urban 1|Beef Cattle 1| Mitragen 1
| 9 | Cropland 1|Dairy Cattle 1|[Phozphorus 1
|10 Pastureland 1|Swine (Hogs) 1|BOD 1
| 11| Forest 1]Chicken 1] Sediment 1
| 12 | User Defined 1|Horse 1
|13 Sheep 1
14 Turkey 1 I _l
| 15 | Duck 1
| 16 | Total 5 g 4
| 17 |

Figure B1. The General Input Data worksheet, which displays a summary of your initial input.
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B.2 Land&Rain Worksheet

This worksheet is hidden from users by default. When displayed, there are seven visible
tables in this worksheet (Figure B2). The values in Tables 1, 2, 3, and 5 are linked to
tables in the Input worksheets.

BT Microsoft Excel - Sample.rls 9] x|
B File  Edt Miew Insert Formab  Tools Dats  Window Help  STERL Typeaquestionforhelp  ~ - & X
= = 7 1 & = = o B
DEHRSISQ/PH|4 20 PN R -0 - B | EE=EEs w s A F
T42 h 3
A] B [ C|D[E[F[G[H[T[J][K[LM W [0O[P[&[R[S[T]U]¥] A | Al [A|A|AM| &N]| A0 AP | AQ| AR | —
1 Land Use and ipitati =
2 Fou entered ) Subwatersheds in this project
3 Areas listed below are in acres, and average annusl presipitation is in inches.
4 SHG: Sl Hydrologic Group
5 Go to "STEPL™ menu for correction Factors.
] 1. Input watershed land use area (ac) and precipitation [in) 0417 0515 [
Watershe| Urban | Cropland |Pasturela| Forest User Feedlots | Total | Annual Rain Aug. | Pervio
7 nd Defined Rainfal Day. Hainfeve |us Ar
3 Wil X 7 7 E
EN WE 7 7
| 10| W 7 7
KN Wt 7 7
| 2 | Sum=_ 324
| 13
| 1t | 2. Select average soil hydrologic group 3. Reference runoff curve number (may be modified) GW1. Reference soil infiltration fraction for
Watershe| SHGA | SHGB | SHGC | SHGD | Selected SHG A B C ‘ 1] SHG A B [=
LE | d
| 16 | W Urban 3 E EH Urban 38 0 3 0
17 | WE Cropland 7 7 ] Cropland 45 15 7
| 18 | W Fastureland E] [3 7] Pasturela L45] 1 7
| 18 | Wik Farest B 7 73] Farest L45] 1 7
| 20 | User Dlefine. i 7 ] | User Defi L45] 15 7
EN 4. Annual runoff by land uses [ac-Ft) GW4. Calculated infiltration volume [ac-F
Watershe| Urban | Cropland |Pasturela| Forest User | Tot Runoff Waters | Urban | Gropland | Pasturela| Forest | L
| 4 | 4 nd Defined Yol | ) hed nd |
|43 | Wil 3952 2055 40 036 [ 798.2 Wi 205 2205 2205 FEILI
| #4 | W 3952 2055 ] 35 [ 7982 WE 205 2205 2205 FEIL
| 4 | W 3952 2055 ] 35 [ 7982 E] 205 2205 2205 FEIL
| 46 | Wit 3452 2055 ) 03E [ 7982 Wt 205 2205 2205 305
| 43 | 5. Mutrien iGN in runcff [mgdl)
| 50 | N_[P_[BOD|
| 5 | Pastureland 4| 03] 13
| 52 | Forest 0z o] 0§
| 53 | UserDefined 0] 0] 0
EX
_ﬂﬁ_
|| -
W 4 » My Input £ General Input Data 3 Land&Rain 4 Animal £ BMPs & Urban £ Feedlots & Septic £ Sediment Gully&sStreambank £ TotalLoad £ Graphs £ ReFErend <| | Ll
Ready

Figure B2. The Land&Rain worksheet, which calculates average annual runoff based on
precipitation, soil hydrologic group, and soil curve number.

Table 1 contains model input on land use area in acres, annual precipitation in inches,
number of days with measurable precipitation, and correction factors for each watershed.
There are three correction factors in row 6: (1) Rainfall correction factor, (2) number of
rain day correction factor, and (3) rainfall initial abstraction factor. Rainfall initial
abstraction factor determines initial rainfall retention on the land surface, ranges from 0
to 0.2. The default is set to zero. Table 2 contains the soil hydrological group (SHG)
information for each watershed. Table 3 shows the default curve numbers by SHG for
each land use type.

Once STEPL has the land use area, precipitation data, and soil hydrological group for

each watershed, the worksheet calculates the runoff for each type of land use
automatically. The results are shown in Table 4, “Annual runoff by land uses (ac-ft).”
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Table 5 shows default nutrient concentrations in runoff (mg/L) for pastureland, forest,
and the user-defined type. The concentration values are used in the Total Load worksheet
to calculate the nutrient load from runoff. (Nutrient concentrations from cropland are
determined based on the default nutrient concentrations and animal density and manure
application in the study area in Input and Animal worksheet.)

The Land&Rain worksheet calculates the groundwater volume by using the infiltration
rates for different soil hydrologic group (Table GW1). Based on the infiltration rate, the
annual infiltration volume is calculated for the different land uses (Table GW2-hidden,
GW3-hidden, and GW4). The annual infiltration volume is assumed to be equivalent to
the annual groundwater output in the local hydrological cycle. Groundwater output is
used to calculate the pollutant loads for Total Load worksheet.

The Land&Rain worksheet also calculates the runoff and runoff reduction due to the
irrigation practice (hidden Table 2.3) as well as runoff for the detailed urban land uses
(hidden tables in Excel Column X to Column AH). Runoff for urban land uses is used to
calculate the pollutant loads for Urban worksheet.

B.3 Animal Worksheet

This worksheet is hidden from users by default. Table 1 in the Animal worksheet (Figure
B3) links to the Input worksheet for the number of farm animals and number of months
that manure is applied on cropland in each watershed. The worksheet calculates each
animal equivalent unit (AEU, i.e., 1000 Ib animal weight per acre) based on number of
animals and standard animal weight. The nutrient concentrations in cropland runoff are
adjusted with the AEU. The higher the AUE, the higher the nutrient concentrations in the
cropland runoff. A step function is used to represent the relationship between the nutrient
concentrations and AEU, and nutrient concentrations reach the maximum when the AEU
is equal to or greater than 2.5 (Evans et al. 2001).

A E | C [ 5] [ E | F [ G [ H | [ J | K | L

1 Animal
| 2 | The number of animalz in the 4 subwaterzheds iz shown below.
| 3 | Mutrient contributions from these animals are used to derive loading estimates for all land uses except For urban,
| 4 | Manure is assumed to be collected and applied to cropland.
| 5 | Wildlife densities are required input for cropland.
| 5 |
7|
| & | 1. Agricultural animals

Beef Dairy Swine # of months

| 9 | Watershed Cattle Cattle [Hog] Sheep Horse Chicken Turkey Duck AEU manure applied
| 10 W1 000 500 100 0d 0d 100 0d 0d 0.3154 4
| 1 W 1200 &0 100 00 00 100 00 100] 0.72393333 4
| 12 W3 1400 7o 100 00 00 100 00 100 0.E2795 4
| 12 W 1600 200 100 00 00 100 00 100 057036 4
| 14 | Total 5200 2600 400 400 400 400 400 400

15

Figure B3. The Animal worksheet, which contains information on agricultural animal numbers and
number of months that manure is applied to cropland.
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B.4 Urban worksheet

The Urban worksheet is created for calculating urban pollutant load and load reduction
due to the application of management practices. This worksheet is hidden from users by
default. It will be displayed if the user clicks the Urban BMP Tool button on the BMPs
worksheet. When displayed, two tool buttons and six tables are visible in this worksheet
(Figure B4). The Urban BMP Tool will allow you to set/select/change a LID/BMP for
each urban land use (see detailed description in section 4.3.2). Click the Close button will
hide the Urban worksheet. Table 1 contains pollutant concentrations (mg/L) for each
urban land use category including: Commercial, Industrial, Institutional, Transportation,
Multi-family, Single-family, Urban-cultivated, VVacant (developed), and Open Space.
Table 2 contains urban land use distribution by area. Table 2a has the LID/BMP
application area (or effective area). Table 3 displays LID or BMP selected for each urban
land use. In addition, the percentages of the LID/BMP effective area (100 x effective area
/ total available area) are calculated in Table 3a.

Once the system has the urban area distribution data (Input worksheet) and the LID or
BMP application areas, the estimated urban pollutant loads are displayed in Table 4
(Figure B4). The load reductions are calculated by multiplying the total loads by the
efficiencies of selected LIDs/BMPs shown in Table 3.

Al & [ c© [ b [ E [ F [ & [ H [ v [ J [ kK [ L [ M [ N [ a [ F |
1 Urban Runoff BMFP and Pollutant Load Reduction |
2
|5 Clo==
|+ |
| 5 |
[ & |
| 7 Landuse | Commerd Industrial| Institutiol Transpor| Multi-F an| Single-F & Agricultu) ¥acant [d Open Space
| & | ™ 21 14 il 13 il & 23 1 1
| 9 | TP 13 15 14 18 14 081 3 iz 033
| 10| EOD 85 a0 a2 a0 52 22 40 2 1
| 11 T58 10 1240 1320 2260 1320 303 0an o0 El
[ 2 |
[ |
[ 14|
| 15 | ¥acant [d Open Space Landuse |Commerg Industrial| Institutiol Tr
| 16 | jl1] 0 Wl 30 20 20
| 17| jl1] 0 W 30 20 20
| 18 | j] 10 W3 20 20 20
| 19 | 0 0 W 20 20 20
[ 20
Ex
=
| 23 | Commerd Industrial| Institutio] Transpor Agricultul ¥Yacant [d Open Space Landuse |Commerg Industrial Institutio] Tr
| 24 | Wl 0 Mo BMP | 0 Mo BMP | LIDMegetal 0 Mo BMP |0 Mo BMP | 0 Mo EMP | 0o BMP | 0 Mo BMP | 0 Ro BMP Wl 00 00 00
| 25 | w2 0 Mo BRMP |0 Mo BMF |0 Mo BMP | 0o BERMP |0 Mo BMP | 0 Mo BMP | 0o BRMF | 0 Mo BMEF ) 0 Mo BMP w2 ] 00 0o
| 26 | Wl 0 Mo BRMP | 0 Me BMP |0 Mo BMP | 0 Ra BRMP |0 Mo BMP | 0 Mo BMP | 0o BRMP | 0 Mo BP0 Mo BMP W32 s} o0 00
| 27 | w4 0 Mo BRP | 0 Mo BMP |0 Mo EMP | 0 ko BRMP |0 Mo BMP | 0 Mo BMP | 0o BRMP | 0 Mo BRP | 0 Mo BMP W 00 00 00
24
&1
| 1[4 Pollutant ioads fomurbaniinibtyear ]
Watersh
| 71 ed Pre-EMP Load Load Reduction After BMP Load
| 72| N P BOD 155 N P BOD T55 N P BOD TSS
| 73 W 13621509 M423619] B223DE44) 12E1206.2) 99.807213( 2OEEE44E O 7EA21.205) 13421E51) 1412.6065| B2I3E44| 11952243
| 74| Wl 1353L589) M44L3619) B2333.644) 12613062 1] 0 0 O 13531583] 1443.2613] 52333644 12613062
| 75 | W3 13531559 M43.3619] S2333644| 1261306.2 a 0 1} 0] 13531583) 14433613 H2333.644| 12613062
| 76 | W 13531.559] M43.3619] 52333644) 1261306.2 a 0 1} 0] 13531583] 14433613 H2333644| 12613062
7

Figure B4. The Urban worksheet, which calculates pollutant loads from urbanized areas.
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B.5 Gully&Streambank Worksheet

The Gully&Streambank worksheet is created for calculating the pollutant loads from the
gully formations and impaired streambanks. This worksheet is hidden from users by
default. It will be displayed if the user clicks the Gully and Streambank Erosion button
on the BMPs worksheet. When displayed, two tables are visible in this worksheet (Figure
B5). The Gully and Streambank Erosion will allow you to define the dimensions, BMP
efficiency, and soil textural class for selected watershed (see description in section 4.3.3).
Click the Close button will hide the Gully&Streambank worksheet. Table 1 and Table 2
contain gully and impaired streambank dimensions, BMP efficiency, soil textural class,
annual load, and load reduction for the selected watershed. The load reduction is
calculated by multiplying the total load by the BMP efficiency defined in the same table.

E Microsoft Excel - Sample.xls =3
&7 Fle Edt View Insert Format Tools Data  Window Help  STEPL Type s questionforhelp ~ o & X
NEHRS S TEISE DB S| 94 @ - B -0 -|B EEEHES %W E-0-AF

E34 - A
B [ c T b [ E ] F [ [ H [ 1 ] J [k T L Mo M [
1 |Gully and Stri P Load R i I—|
2 |This sheet contains two input tables: the first table is for inputing the gully dimensions, and the second is for inputing the eroding streambank dimensions.
3 |Gull: Step 1. Specify the gully dimensions and assign each gully to a watershed
4 Step 2. Specify the time {number of years) that the gully has taken to form the current size |
5 Step 3. Specify the gully stabilization (BMP) efficiency {0-1) and the gully soil textural class.
6 _|Streambank: Step 1. Specify the stream bank dimensions and assign each hankto a watershed.
T Step 2. Specify the lateral recession rate (i) ofthe eroding streamhbank. Click to see "Streambank Lateral Recession Rate" tahle
8 Step 3. Specify the streambank stabilization (BMP) efiiciency (0-1) and the streambank soil textural class
a Close this sheet |
| 10 [1. Gully di ions in the different watersheds
Watershed Gullky Top |Bottom Depth (ft) Length | Years BMP Soil Textural Class Soil Dry | Nutrient | Annual Load
Width | Width {fty to Form |Efficiency Weight (Correction| Load |Reduction
11 {ft {ft) {0-1) (tonfft3) | Factor {ton) {ton)
12 | = | Gullyt g g i i 1 0,95 6! : 0.035 148 4.3780 4.1863
13 = | Gully2 8 8 a a 1 00,95 s} = 0035 1.14] 43750 41563
14 Ji6 = | Gullyd g g ) ) 1 0,95 6] =1 0.035 118 43750 4.1863
148
16
17 |2 Impaired stri i ions in the different watersheds
Watershed Strm  |Length | Height | Lateral Recession Rate Rate BMP Soil Textural Class Soil Dry | Mutrient | Annual Load
Bank it {ft Range | (ftvr) [Efficiency Weight (Correction| Load |Reduction
(FAT) (D-1) {tonfft3) [ Factor (ton) (ton)
= |Bankl il == 0.01 - 0.05 0.03 Il o = 0.035 1.14| 0.5250 0.4988
~|Bank2 5 |- 0.01 - 0.04] 0.03 [EH o = 0.035 1.5 05250 0.4988

30
el
32
33

34 —

36|

36|

Ed

38|

39| -

W 4 b Y Input £ BMPs 3 GullyRStreambank { Total Load £ Graphs / 1l LIH
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Figure B5. The Gully&Streambank worksheet, which calculates pollutant loads from the gully
formations and impaired streambanks.

B.6 Feedlots Worksheet

The Feedlots worksheet is modified from a model developed by EPA Region 5 (MDEQ
1999). The worksheet is hidden from users by default. When displayed, three tables are
visible in this worksheet (Figure B6). Table 1 contains information on size, percentage of
imperviousness (paved area), average rainfall, and BMP efficiencies for the feedlots in
each watershed. In Table 2, you may enter detailed information on young beef, young
dairy stock, and feeder pigs in addition to the animal numbers in the Animal worksheet.
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The nutrient loads from feedlots are calculated based on animal numbers, feedlot runoff,
and default nutrient concentrations in the runoff. They are shown in Table 3 (Figure B6).

A B | c | o | E | F | G I H I |

1 Feedlot Pollution
| 2 | Flotes: An animal lot refers to an open lot or combination of open lotz inkended for confined feeding, breeding, raising or holding animals.
| 3 | It iz specifically designed a5 a confinement area in which manure accumulates or where the concentration of animals is such that vegetation cannot be maintained.
| 4 | The purpose of these caloulations is to represent nitrogen (M), phosphorus [P, and Biological Osygen Demand (BOD0) reductions after an animal waste BMP i installed.
| & | This method has bwo assumptions: 1) the feedlot is adjacent to a receiving hydrological system without any buffering areas; and 2] installing the
| B | animal waste BMP will reduce pollutants from the ok from reaching the hydrologic system.
| 7 | Feedlats that cannot shaw impack ta the hydralogic system being pratected should not be evaluated with thiz computation.

)
|5
| 10 1. Select a range of paved percentage for Feedlots

Feedlot BMP
Contributing Average event Feedlot EMP Feedlor EMP efficiency on
| 1| Watershed area [ac.) Percent paved rainfall (inch) | efficiency on M | efficiency on P BOD
| 12 | Wl 30 0-24 0.2y 045 07 i}
| 13 ] W2 40] 25-495 0.avo 0 0.85 0.24
| 14 | Wa B Bi0-T4 0.avn I} 0325 i}
| 15 | Wi 30) 7e-100: 0270 0.36 0. 0535
| &
|17 |
| 12 | 2. Agricultural animals
Beef Cattle Toung Dairy

| 19 Animal [Slaughter Young Beef Diairy Cattle Stock Swine Feeder Pig Sheep
| 20 | Diesign Weight [Ibs] 1000 500 1400 B00 200 50 100
| 21 | w1 1000 0 500 1] 100 1] 100
| 22 | W2 1200 0 E00 1] 100 1] 100
| 23 | W2 1400 0 Joa 1) 100 i} 00
| 24 | Wi L] 0 200 1} 00 i} 00
| 25 |
| 26 | 3. Load from feedlot [Ibiyr) [1 ac xin 2 mgfl = 0,227 Ib)
| 27 | Watershed M load P Load BOD load H Reduction P Reduction BOD Reduction
| 28 | w1 97127.60 4109.97 NEE3E.04 43707.37 287698 0.00
| 29 | W2 135801 G562.98 15658662 0.00 472853 ATEE2.TE
| =0 | W2 17247268 TI2TTE 20524E.05 0.00 E045.40 0.00

il Wi 20733593 9461.89 2ER002.97 T2EET .68 293319 77ESS

o
]

Figure B6. The Feedlots worksheet, which calculates pollutant loads from animal feedlots.

B.7 Septic Worksheet

The Septic worksheet is hidden from users by default. When displayed, there are two
visible tables on this worksheet (Figure B7). Table 1 contains information on the number
of septic systems (tanks), the failure rates (percentage), the ratio of persons per septic
system, and calculated direct wastewater discharge flow for each watershed. The default
ratio of persons per septic system is based on the number of people per U.S. home in
1990. Table 2 shows the calculated septic load together with the direct discharge load in
pounds per year.

(Tip: You can reveal the section between the two tables using Excel s unhide function to
change the default per capita septic flow rate and nutrient concentrations.)
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A E | C | [u] | E | F | G | H | ] | i | K | L |

1 Septic Nutrient Loads
| 2 | The direct contribution of nutrients to a stream is mainly from failing septic systems.
| 3 | Fiequired input for calculating septic nutrient load are number of systems, failure rate, loading rate [Ibfhr] and flose [cf=).
| 4 | Azzumption: failing septic systems are distributed evenly across the watershed bazed on land area.

5
| & |
=

Watershed No. of Fopulation Septic Failing Fopulation Direct Failing Direct F ailing Direct
Septic per Septic Failure Septic on Failing | Discharge Septic Wastewater Septic Wastewater
Systems System Rate, % Systems Septic Fopulation Flow, Flow Flow, Ithr Flow, I¢hr,

| & | qaliday
| 9 | Wl E00 243 2 12 2018 0 2041.200 0.000 321949 0.000
| 1o w2 E00 243 2 12 2018 0 2041.200 0.000 321949 0.000
| 1| W3 E00 243 2 12 29.18 0 2041.200 0.000 321949 0.000
| 12 | 4 EO0 243 2 12 29.16 n 2041.200 o.o0a 321948 0000
K
|21 |
| 22 | Wastewater Reduction
| 23 | Watershed |N Load. Ib’yn)P Load, Ibiyg BOD, Ibiyr | N Load, Ibfyr) P Load, Ibiys BOD, Ibiyr | N Load, Iblyr P Load, Ibiy BOD. Ibiyr
| 24 | Wl 37306 HEN 152332 .00 .00 .00 37306 1461 152332
| 25 | wa 37306 HEN 152352 .00 .00 .00 37306 1461 152332
| 26 | W3 37R0E MEN 162332 0.00 0.00 000 3706 HEN 152332
| 27 | Wy 37308 MEN 102332 0.00 0.00 0.00 ITI0E HEN 152232
| 25 |

29

Figure B7. The Septic worksheet, which estimates pollutant loads from failed septic systems and
direct wastewater discharge.

B.8 Sediment worksheet

The Sediment worksheet is hidden from users by default. When displayed, there are four
visible tables (Figure B8) in the worksheet. Table 1 links to the Input worksheet for the
USLE parameter values (R, the rainfall erosivity index; K, the soil erodibility factor; LS,
the topographic factor; C, the cropping factor; and P, the conservation practice factor) for
different types of rural land uses. STEPL does not account for gully erosion and stream
bank erosion because USLE calculates sheet and rill erosion only. You can obtain soil
erosion parameter values from your local Natural Resources Conservation Service office
or from the National Resources Inventory (NRI) database (http://www.nhg.nrcs.usda.gov
INRI/1997/). Click STEPL’s USLE Parameters by Land Use menu to open a summary
NRI table for major land uses in each U.S. county. The worksheet calculates annual
erosion in tons per acre for all the watersheds (Table 2). The sediment delivery ratio
(SDR) is calculated based on watershed area (USDA-NRCS 1983). Based on whether the
first checkbox is checked or not on the Input sheet (Figure 7), the SDR is calculated
either using the total watershed area or using the individual subwatershed (or project)
areas. The larger the area is, the smaller the SDR. The sediment output is calculated by
multiplying soil erosion by the sediment delivery ratio.

Nutrient concentrations in the soil and a default enrichment ratio of 2 are used to estimate
the nutrient load carried by sediment (Table 3).

Using the BMPs selected on the BMPs worksheet, the nutrient reduction carried by
sediment is calculated in Table 4.
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A E | c |0 [EJF[I&H[T[JTELIMIN]olFlalr[s&s[T[0]¥]w

1 Sediment Load
| 2 | Sediment load iz calculated bazed on USLE equation and delivery ratic. Uzers need ta input USLE parameters.
| 3 | Sediment delivery ratio [OR] is calculated using: OF=042*A-0125iF A: 200 acres, and OFR= 0LHT7EEZA 01345958 - 0127097 if Ax =200 acres.
| # | ‘where & is the watershed area [mi’].

5
I 1. Input USLE parameters
| 7 Watershe |Cropland Pastureland Forest User Defined
| & | 5] K LS [C P R K LS |C P R K LS |C P R K LS |C P DR
| 3 | il 273 0265 17| 0.2] 0ad4)  FF3| 0.266) 1017 004 1| 273 0.265] 1017] 0003 1| 273 0.265] 1017 0423 1] 0154
| 10| Wi 273 0.265) 17| 0.2] 0944 2F3| 0.266) 107 004 1] 273 0.266) 1.017] 0003 1| 273 0.265] 1017 0129 A
| | Wl 273 0265 1T 0.2] 0.944) 273 0.286) 1017 004 1] 273 0.288) 1.017] 0003 1| 273 0.265] 1017 0429 1] 0163
| 12 | wid 273 0265) 17| 0.2] 0ad4)  FF3| 0.266) 1017 004 1] 273 0.265] 1017] 0003 1| 273 0.255] 1017 0423 1] 0,155
12
EN
| 22 | 2. Erosion and sediment delivery [tondyear]
| 23 | Watershe [Cropland |Pasturela |Forest User Erosion Sediment | Sed. *Reductio
| 24 | Wl 2ETE2.000 BET.210 53811 1330387 29797.708 5492128 2046.298 33
| 25 | W 40143.000 BET.210 250815 1330.387 4339142 T453.609 2817230 338
| 26 | w3l 53524.001 BET.210 1063513 1330.387 GE385.16 5260.2158 5724412 ELE
| 27 | W EED05.001 BET.210 1276.223 1330387 T0&TR.L20 0960.836 Tevioez T.e

28
|35 |
| 36 | 3. Nutrient load from sediment [tonfyear) 4. Nutrient load reduction [tonfyear)
| 37 | Watershe |Nconc® |P conc.x |BOD N Load P Load BOD Load |N P BOO
| 28 | il 0.0%0 0.031 0160 8.789 3.384 17.578 3.274 1.261 B.548
| 29 | w2 0.020 0.031 0160 1926 4591 23852 4028 1551 8.055
| 40| W3 0.030 0.031 0150 14516 5.704 29.633 4.153 3826 18318
| 4 | i 0.0%0 0.031 0160 17637 B.752 36.075 12.588 4.850 25197

42 Go to the "STEFPL™ menu For soil nutrient concentration map.

Figure B8. The Sediment worksheet, which uses USLE and the sediment delivery ratio to calculate
sediment load from various land uses.

B.9 Reference and CountyData worksheets

The Reference and CountyData worksheets are hidden from users by default. The
reference worksheet contains a standard animal weight table modified from the ASAE
standard handbook (ASAE 1998). Animal weight data are used to calculate the animal
equivalent unit in the Animal worksheet. The reference sheet also contains all the
references that STEPL uses for estimating the default input parameter values.

The CountyData worksheet has a collection of state and county names, precipitation data,
and an USLE parameter value summary by U.S. county (Figure B9). The data on this
worksheet are used as default values for many tables in the Input worksheet after you
select a state name and a county name.
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F I ER H I [ o [ [ & | R’ [ 5 |
1 |[5State_name-Mame FRainfall [inzhes RainDays Funiaft Fmean Kmean LSawg Cavg Favg
2 | Alabama-Autauga 1] a7.3 18 3747 0.20 0.23 0.14 0.34
3 | Alabama-Baldwin 1] 104.4 20875 BE0.0 0.1 n.1a 0.20 0.33
4 | Alabama-Barbour 1] 282 12 ITET 013 0.56 0.15 0.94
5 | Alabama-Bibb 1] av.e 4| 3750 0.25 1.08 0.05 0.9%
E | Alabama-Blount 1] 5.5 24 325.0 0.26 077 0.10 096
7 | Alabama-Bullock 1] av.z 18 375.0 0.25 0.36 0.05 0.98
8 | Alabama-Butler 1] av.e 18 425.0 0.24 0.43 0.10 0.495
9 | Alabama-Calhoun 1] are 23 325.0 0.27 0.36 0.15 1.00
10 | Alabama-Chambers 1] ave 20 3468 0.4 0.25 0.0z 1.00
11| Alabama-Cherokee 1] 100.8 2275 300.0 0.23 0.56 0.20 0.25
12| Alabama-Chilton 1] an4 20 3744 0.24 0.44 0.1 0.94
13 | Alabama-Choctaw 1] 9E.3 22 425.0 0.27 0.52 0.03 0.47
4 | Alabama-Clarke 1] 954 13 450.0 0.27 0.30 0.0a 1.00
15 | Alabama-Clay 1] 983 26.333 350.0 0.20 0.62 0.0z 1.00
16 | Alabama-Cleburne 1] 7.3 21333 325.0 0.30 0.55 0.06 098
17 | Alabama-Coffes 1] 947 20 450.0 0.1a 0.38 0.14 0.24
18 | Alabama-Colbert 1] ave 245 300.0 0.23 0.33 0.23 0.34
19 | Alabama-Conecuh 1] 933 20 4458 0.1 0.30 0.14 0.4
20 | Alabama-Cooza 1] are 24 3603 0.20 0.54 0.03 0.93
21 | Alabama-Cowington 1] 100 4| 4747 0.20 0.36 0.0 0.493
22 | Alabama-Crenzhaw 1] are 18 425.0 0.13 0.36 0.15 0.30
23 | Alabama-Cullman 1] m.7 24 325.0 0.25 0.65 0.06 0.98
24 | Alabama-Dale 1] av.e 20 42449 017 0.42 0.1 0.26
26 | Alabama-Dallaz 1] 964 18 33499 0.25 0.1 0.1z 1.00
26 | Alabama-De Ealb 1] 115 26333 300.0 0.24 0.62 0.15 0.4
27 | Alabama-Elmore 1] ave 18 3750 0.23 0.23 n.1a 0.33
28 | Alabama-Escambia 1] 933 23 5250 0.20 0.2z 013 0.4a0
29 | Alabama-Etowah 1] 9E.4 24 225.0 0.27 0.37 0.0 098
30 | Alabama-Fayette 1] 985 22 350.0 0.23 0.60 on 0.95
31 | Alabama-Franklin 1] av.e 24 3234 0.2z 0.43 0.07 033
32 | Alabama-Geneva 1] 8.2 21333 450.0 0.1 0.37 0.1 n.2s
33 [ Alabama-Greene 1] ] 20 aTie 0.23 0.23 0.04 1.00
34 | Alabama-Hale 1] av.z 20 3723 0.27 0.26 0.04 033
35 | Alabama-Henry 1] 23 18 400.0 017 0.42 0.2z 0.30
26 | Alabama-Houston 1] are 20 4248 0.1z 0.27 0.1 0.4a0
37 | Alabama-Jackzon 1] 1088 28 2758.0 0.24 0.24 0.15 0.4z
38 | Alabama-Jefferzon 1] 983 27 350.0 0.2a 0.67 0.0z 1.00

Figure B9. CountyData worksheet, which contains county data on precipitation, runoff, and USLE
parameter values by U.S. county.
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Appendix C: STEPL Worksheets Summary
1. Input Worksheet

Function:
This worksheet collects input for STEPL. Average annual precipitation,
number of days with measurable precipitation, correction factors for
precipitation and number of days with precipitation, and USLE soil
erosion parameter values are automatically entered once the user selects a
state name, a county name, and a weather station name.

User input:
Required: State name, county name, weather station name, land use areas,
percent of pavement in feedlots, agriculture animals, number of months
that manure is applied to croplands, number of septic systems in each
watershed, and septic system failure rates.
Optional: Treat all the subwatersheds as parts of a single watershed,
groundwater load calculation, number of people that discharge wastewater
directly, reduction percentage of direct wastewater discharge, soil
hydrologic group, reference runoff curve numbers, nutrient concentrations
in runoff and soils, urban land use distribution, and
area/amount/frequency/reduction of cropland irrigation

Visible tables:
Input watershed land use area (ac) and precipitation (in)
Input agricultural animals
Input septic system and illegal direct wastewater discharge data
Modify the Universal Soil Loss Equation (USLE) parameters
Select average soil hydrologic group (SHG)
Reference runoff curve number (may be modified)
Detailed urban reference runoff curve number (may be modified)
Nutrient concentration in runoff (mg/L)
Nutrient concentration in shallow groundwater (mg/L)
Input or modify urban land use distribution
Input irrigation area (ac) and irrigation amount (in)

Hidden tables:
None

2. General Input Data Worksheet

Function:
This is the first worksheet generated by the main program, STEPL.exe. It
shows the number of watersheds, land uses, pollutants, and animal types
the user specified in the VB interface. Users may use it to verify general
input information. Note that it also contains the date and time the
worksheet was generated.

User input:
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None
Visible tables:

Summary of initial user’s input
Hidden tables:

None

3. Land&Rain Worksheet

Function:
Calculates surface runoff (inches) and runoff volume (acre-feet) for land
uses in each watershed using the Soil Conservation Service (SCS, now
Natural Resources Conservation Service or NRCS) curve number method.

User input:
Rainfall initial abstraction factor (default = 0, range 0 to 0.2)

Visible tables

- Input watershed land use area (ac) and precipitation (in)

- Select average soil hydrologic group

- Reference runoff curve number (may be modified)

- Annual runoff by land uses (ac-ft)

- Nutrient concentration in runoff (mg/L)

- Reference soil infiltration fraction for precipitation

- Calculated infiltration volume (ac-ft)

Hidden tables:

- Curve number CN

- Calculated runoff (in)

- Detailed urban land use area (ac)

- Urban runoff curve number

- Runoff by urban land use (in)

- Urban annual runoff (ac-ft)

- lrrigation runoff (in)

- Runoff reduction by land uses (ac-ft) (for irrigation reduction in cropland)

- Infiltration fraction based on SHG

- Calculated infiltration (in)

Notes:

- Tables for precipitation, number of days with precipitation, and runoff are
provided through a menu under the customized menu bar “STEPL.”

- Arreference table for correction factors for precipitation and number of
days with precipitation is provided through a menu under the customized
menu bar “STEPL.”

4. Animal Worksheet
Function:
Inputs animal-related information for each land use in each watershed.

User input:
Wild animal densities in agricultural areas (default to zeros)
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ible table:
Agricultural animals

Hidden tables:

Wildlife density in cropland

Estimated wildlife and AEU in watersheds

Total animal equivalent units and nutrient concentrations
AEU and nutrient in runoff (mg/l)

5. BMPs Worksheet

Function:

Allows users to select best management practices (BMPs) for cropland,
pastureland, forest, user-defined land, feedlot, and urban.

User input:

Vis

Select appropriate BMPs for different land uses

Specify partial area (% area) BMP applications

Use the Urban BMP Tool for setting and changing LIDs/BMPs for urban
land uses

Use the Gully and Streambank Erosion for defining the dimensions for
each gully formation and impaired streambank in a separate
Gully&Streambank worksheet

Optional: Enter the watershed-wide combined BMP efficiencies

ible tables

BMPs and efficiencies for different pollutants on cropland

BMPs and efficiencies for different pollutants on pastureland

BMPs and efficiencies for different pollutants on forest

BMPs and efficiencies for different pollutants on user-defined land use
BMPs and efficiencies for different pollutants on feedlot

BMPs and efficiencies for different pollutants on urban

Combined watershed BMP efficiencies from the BMP calculator.

6. Urban Worksheet

Function:

Calculates pollutant load from urban runoff and potential load reductions
from various BMPs using the runoff volume x concentration approach.

User input:

Vis

Urban BMP Tool: Select urban LID/BMPs and the application areas for
the selected urban land uses.

ible tables:

(Urban) pollutant concentration in runoff (mg/l)

Urban land use distribution

Effective BMP application area

Selected urban BMPs

Percentage of BMP effective area (%)

Pollutant loads from urban in Ib/yr
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Hidden tables:

- Urban runoff (ac-ft)

- Total urban N load (kg)

- Selected urban N reduction efficiency

- Urban N reduction (kg)

- Total urban P load (kg)

- Selected urban P reduction efficiency

- Urban P reduction (kg)

- Total urban BOD load (kg)

- Selected urban BOD reduction efficiency
- Urban BOD reduction (kg)

- Total urban TSS load (kg)

- Selected urban TSS reduction efficiency
- Urban TSS reduction (kg)

7. Gully&Streambank Worksheet

Function:
Calculates pollutant load from gully and streambank erosion and potential
load reductions due to the BMPs implementation.

User input:
The dimensions, BMP efficiency, and soil textural class for each gully
formation and impaired streambank.

Visible tables:

- Gully dimensions in the different watersheds

- Impaired streambank dimensions in the different watersheds

Hidden tables:

- Load and load reduction (lb/year, GU=Gully; SB=Streambank) in the
different watersheds

8. Feedlots Worksheet

Function:
Calculates pollutant load from feedlots based on animal types, weight, and
average rainfall.

User input:
Input young animal numbers if available

Visible tables:

- Select a range of paved percentage for feedlots

- Agricultural animals

- Load from feedlot (Ib/yr)

Hidden tables:

- Feedlot load calculation

- Ratio of nutrients produced by animals relative to 1000 Ib. of slaughter
steer
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9. Septic Worksheet

Function:
Computes pollutant (nitrogen, phosphorus, and BOD) load from failing
septic systems and illegal direct discharges.

User input:
None

Visible tables:

- Nutrient load from septic systems (lb/hr)

- Septic nutrient load in Ib/yr

Hidden tables:
Assumed average flow rate and concentrations reaching the stream (from
overcharge of the failed septic systems and direct wastewater discharge)

10. Sediment Worksheet

Function:

- Calculates erosion and sediment load from land and watersheds using
USLE.

- Calculates load reduction in sediment and nutrients from BMPs.

User input:
None
The sediment delivery ratio (SDR) is calculated either using the total
watershed area or the individual subwatershed (or project) area (the
default) on the basis of the user’s selection on the Input page, which has a
checkbox for treating all the subwatersheds as parts of a single watershed.

Visible tables:

- Input USLE parameters

- Erosion and sediment delivery (ton/year)

- Nutrient load from sediment (ton/year)

- Nutrient load reduction (ton/year)

Hidden tables:

- BMPs and efficiencies

- Erosion and sediment delivery after BMPs (ton/year)

- Sediment and sediment nutrients by land uses (tons/year)

11. Total Load Worksheet

Function:
Summarizes pollutant loads from different worksheets by watersheds and
land uses.

User input:
None

Visible tables:
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- Total load by watershed(s)

- Total load by land uses (with BMP)

Hidden tables:

- Nutrient load from runoff (Ib/year) without BMPs

- Nutrient load reduction in runoff with BMPs (Ib/yr)

- Nutrient and sediment load by land uses with BMPs (lb/yr)
- Load from groundwater by land uses with BMP (Ib/year)

12. Graphs Worksheet

Function:

Plots the pollutant and sediment load by land use and watersheds.
User input:

None
Visible charts:
- Comparison of nutrient loads among the watersheds
- Comparison of sediment loads among the watersheds
- Comparison of nutrient reductions among the watersheds
- Comparison of sediment reductions among the watersheds
- Total nitrogen load by land uses (with BMP) (lb/yr)
- Total phosphorus load by land uses (with BMP) (Ib/yr)
- Total BOD load by land uses (with BMP) (Ib/yr)

Total sediment load by land uses (with BMP) (t/yr)
H|dden tables (copied from the Total Load worksheet):
- Copy of total load by land uses (with BMP)
- Copy of total load by watersheds

13. BMPList Worksheet

Function:
Displays BMP efficiency data and provides users the ability to add,
change, or delete the data.
User input:
None or new BMP names and pollutant removal efficiencies.
Visible tables:
List of BMP names and pollutant removal efficiencies for cropland,
pastureland, forest, user-defined land, feedlots, and urban land.
Hidden tables:
None

14. Reference Worksheet
Function:
Provides necessary reference data or parameter values used for the

calculations in other sheets, including typical animal weight.
User input:
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None
Visible tables:
Standard animal weight table modified from ASAE standard handbook
(ASAE 1998)
Hidden tables:
None

15. CountyData Worksheet

Function:
Provides necessary default county data or parameter values used for the
calculations in other sheets.

User input:
None

Visible tables:
State names, precipitation, number of rain days and runoff by U.S.
counties, and 1992 USLE parameters by U.S. counties.

Hidden tables:
None
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Appendix D. Guide for Using STEPL On-line Data Access System

The “STEPL Model Input Data Server” has been upgraded to the ArcGIS Viewer for
Flex 2.1. The ArcGIS Viewer for Flex is a ready-to-deploy, configurable client
application that is built on the ArcGIS API for Flex. The Viewer application is designed
to work with ArcGIS Server and ArcGIS Online Web services. The web interface
(Figure D1) of this “On-line Data Access System” has the following key features:

o Top panel: Search watershed boundary feature is selected by default.

'BR

Add bookmark to the current extent of the map or zoom to the previously
saved book mark location.

4

Search watershed boundary and report STEPL model input data.
Identify feature on the map (select at least one from the list of
background maps).

=

Print the current view of the map.
o Mid panel: An extent of United States of America elevation map is shown by

default.
e Right panel: Select background map and additional GIS data layers as an optional
feature.
[ sweets | reral | Eevion ]  gpitch background map to view street, aerial, or
elevation map.
| Mare... |
» [_] National Hydrography Dataset Plus

» [_] NHDPlus Catchments Smoothed
» [_| Watershed Boundary

» [_| Boundaries and Places

Select check box to view additional background
map layers.

o Left panel:

«@>

o

Zoom to full extent of the map (to see the entire map). Pan the map
(right, left, up, and down).

Zoom to previous or next extent of the map.
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Bottom panel:
3

[ =

on the map.
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Zoom in or out sliding bar.
Pan the map (move the map in the view).
Zoom in to a location on the map (by rectangle).

Zoom out from a location on the map (by rectangle).

Overview map window.
Shows map scale and location (latitude and longitude) of the cursor

D1. Steps for using the STEPL on-line data access system

Step 1. On the watershed search window (Figure D1), select a State name from the
state list. The map will zoom to the State you have selected.

Step 2. Select a County name from the County list (Figure D1). The map will zoom to

the County you have selected. Click the run report j button to obtain a report
in a new window which provides data for the entire county, or go to Step 3.

@ Spreadsheet Tool for Estimating Pollutant Load Model Input Data Server 20 %

Qv o 50 -

=
Lalituée: 42904254 Longituder 34127908

net | Protected Mode: On i R15% v

Figure D1. STEPL on-line data access system: ArcGIS Viewer for Flex 2.1 ihterface
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Step 3. Select one or more subwatershed(s) names from the HUC12 subwatershed list

(Figure D1). The map will zoom to and will show the selected HUC12
subwatershed(s).

Step 4.Click the run report j button to obtain a report in a new window. The
report will provide the following tables for the selected HUC12 subwatershed(s)

you have selected:

e Information for selected HUC12 subwatersheds (based on USDA-NRCS

USGS, and USEPA)

e Landuse area (in acres) for selected HUC12 subwatershed(s) (based on

NLCD, 2001)

e Agricultural animals distribution for selected HUC12 subwatershed(s)

(based on USDA Census of Agriculture, 2007)

e Septic system data for selected HUC12 subwatershed(s) (based on septic
system surveys by National Small Flows Clearinghouse in 1992 and 1998)
e Hydrological soil group for selected HUC12 subwatershed(s) (based on

STATSGO database)

The table format is consistent with the required table format in the STEPL model.

STEPL Input Data Report

x

Watershed | Landuse Area | Agricultural Animals Count | Agricultural Animals Data Quality | Seplic System | Hydrologic Soil Group

HUG12 Name HUC12 BeefCatile | Dairy Catlle | Swine Sheep Horse Chicken Turkey Duck

‘Wixom Lake-Tittabawassee River | 040802010407 0 0 27 1 10 15 0 0

Note: HUC12 is 12-digit Hydrologic Unit Code.
Source: USDA Census of Agriculture, 2007

Export Close

STEPL Input Data Report

Watershed | Landuse Area | Agricultural Animals Count | Agricultural Animals Data Quality | Septic System | Hydrologic Soil Group

HUC12 Name HUC12 Beef Catlle Dairy Cattle Swine Sheep Chicken Turkey Horse Duck
Wixom Lake-Titlz| 040802010407 | (D) o)

Mote: HUC12 is 12-digit Hydrologic Unit Code.
Source: USDA Census of Agriculture, 2007
Data Quality Flags blank or /: valid data; (D). data withheld to avoid disclosing information for individual farms; and (ND). No record in census query to match the GIS shape record

Export Close

Figure D2. STEPL on-line data access system: STEPL input data tables

Agricultural Animal Data Quality table shows the data quality flags indicating the
zero data value shown in Agricultural Animal Count table as a valid or invalid
data. For example, Agricultural Animal Count table in the Figure D2 shows no
Beef and Dairy Cattle in the selected HUC12 subwatershed which is not true as
the data quality flag in Agricultural Animal Data Quality table indicates the data
withheld to avoid disclosing information for individual farms. It is strongly
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recommended to look at the data quality flag before using the agricultural animal
data in STEPL model.

Landuse areas in Landuse Area table include feedlots. Feedlot areas are estimated
based on the following minimum space requirement by farm animals:
o Beef cow: 25 ft°
e Dairy cow: 40 ft?
e Swine: 15 ft?
Chicken: 1 ft?
Horse: 45 ft°
Sheep: 8 ft?
Turkey: 6 ft?
Duck: 3 ft?

Step 5. Export the results from the report tables to an Excel spreadsheet for use in

STEPL model to estimating the pollutant loads.

D2. Rules/Assumptions made for STEPL on-line data access system

The user can select only one State and one County name from each list.

The user can select one or more HUC12 subwatershed(s) boundary names from
the list.

The results are generated at HUC12 — County level.

The data analyses are performed at the unique combination of County FIPS
boundaries and HUC12 subwatershed boundaries.

The landuse data source is at the NHDplus catchment level.

The agricultural animal data source is at the County level and is summarized at
the HUC12 — County level based on the pastureland area weighted ratio to the
selected unique combination of County and HUC12 boundaries.

The septic system data source is at the County level and is summarized at the
HUC12 — County level based on the low-density residential area weighted ratio to
the selected unique combination of County and HUC12 boundaries.

The Hydrologic Soil Group (HSG) is summarized at the HUC12 subwatershed.

D3. The URLs for the Web services used in this application

Street Map:

http://server.arcgisonline.com/ArcGIS/rest/services/World _Street Map/MapServer
Aerial Map:

http://server.arcgisonline.com/ArcGIS/rest/services/World _Imagery/MapServer
Elevation Map:

http://server.arcgisonline.com/ArcGIS/rest/services/World Topo Map/MapServer
Boundaries and Places:
http://server.arcgisonline.com/ArcGIS/rest/services/Reference/World Boundaries and P
laces_Alternate/MapServer

State and County Boundaries:
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http://services.nationalmap.gov/ArcGIlS/rest/services/govunits/MapServer

e Watershed Boundary:
http://watersgeo.epa.gov/ArcGIS/rest/servicessfOW/WBD_WMERC/MapServer

e NHDPIus Catchments (Smoothed):
http://watersgeo.epa.qgov/ARCGIS/REST/services/OW/NHDPIus_Catchments_Smoothed
WMERC/MapServer

« National Hydrography Dataset Plus:
http://watersgeo.epa.qgov/ARCGIS/REST/services/OW/NHD Med Detailed WMERC/
MapServer
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