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STEPL Overview




What is STEPL?

e Calculates nutrient (N, P, and BOD pollutants)
and sediment loads by land use type and
aggregated by watershed

e Calculates load reductions as a result of
Implementing BMPs

e Data driven and highly empirical

e A customized MS Excel spreadsheet model
— Simple and easy to use

— Formulas and default parameter values can be
modified by users (optional) with no programming
required




STEPL Users?

e Basic understanding of hydrology, erosion,
and pollutant loading processes
— Hydrology —= Curve Number approach

— Erosion —> USLE and sediment delivery ratio,
urban runoff concentration

— Pollutant load —>= runoff concentration

e Knowledge of environmental data (e.g., land
use, agricultural statistics, and BMP
efficiencies)

e Familiarity with MS Excel




How STEPL is Used

e Originally developed to assist State NPS
project managers report load reductions to
EPA
— Performance measures for N, P, and Sediment
— Data entered into the Grant Reporting & Tracking

System (GRTS)

e Also used by other federal/state/local
partners, environmental consultants,
researchers, etc.

— Primary model used for NPS project planning and
evaluations under GLRI




Progression of STEPL

e First release Oct 2001

e Several enhancements over the years
— BMP calculator
— Ability to add a BMP
— Partial BMP applications
— Groundwater
— Gullies & streambanks




STEPL Basic Tools

e OSTEPL

— Calculates load for different sources at
source and watershed level

— User can specify and update BMP list
— Urban BMP Tool for stormwater BMPs

e BMP calculator

— Calculates the “combined efficiency” of
multiple BMPs

— use when more than 1 type of BMP Is
applied on a single land use type

e Input Data Server

— Map interface to generate input data for the
model at the HUC12 level




Other Tools

e BMP Efficiency Estimator
 Region 5 Model




Input Data Requirements

e \Watershed-level data
— County & Weather Station
— Land use distribution

— Agricultural animal population and number of
months manure applied

— Septic system information
e Land cover specific

— BMP type and % area applied
— Urban Land use types for urban BMPs




STEPL System Defaults

e These data are derived from user inputs, but
can be modified

— Soll information (based on county)
— Curve Numbers (land use/soil group)
— Urban land use distribution

— Nutrient concentration in runoff/shallow
groundwater

e Other optional input data

— Special sediment sources from gullies and
Impaired streambanks




Notes on Input Data

Land use distribution is critical
Modify inputs with current, local data where available

Focus on Sources being addressed by project

— For example, Agricultural data will not impact results for urban
BMPs

— Wil affect Total Loads but not the Load Reduction amount

% Area Applied: calculate the proportion of acreage treated
by the BMP(s) for that land use type




Process

Sources
Cropland —_
Runoff
Urban — \
Load before BMP —> BMpP — Load after BMP
Pasture — /
Erosion/
Forest — Sedimentation
Feedlot -
Gullies -

STEP 1 > STEP 2 > STEP3 — STEP 4




BMPs Available

e Cropland
— Combined BMPs-Calculated
— Contour Farming
— Diversion
— Filter strip
— Reduced Tillage Systems
— Streambank stabilization and fencing
— Terrace

e Pastureland

— Combined BMPs-Calculated
— User Defined




BMPs Available - Cont

e Feedlots
— Diversion
— Filter strip
— Runoff Mgmt System
— Solids Separation Basin
— Solids Separation Basin w/Infilt Bed
— Terrace
— Waste Mgmt System
— Waste Storage Facility




BMPs Available - Cont

e [FOorest

Combined BMPs-Calculated

Road dry seeding

Road grass and legume seeding

Road grass and legume seeding-New

Road hydro mulch

Road straw mulch

Road tree planting

Site preparation/hydro mulch/seed/fertilizer

Site preparation/hydro mulch/seed/fertilizer/transplants
Site preparation/steep slope seeder/transplant

Site preparation/straw/crimp seed/fertilizer/transplant
Site preparation/straw/crimp/net

Site preparation/straw/net/seed/fertilizer/transplant
Site preparation/straw/polymer/seed/fertilizer/transplant



BMPs Available - Cont

Urban

Alum Treatment
Bioretention facility
Combined BMPs-Calculated
Concrete Grid Pavement
Dry Detention

Extended Wet Detention
Filter Strip-Agricultural
Grass Swales

Infiltration Basin
Infiltration Devises
Infiltration Trench
LID*/Cistern
LID*/Cistern+Rain Barrel
LID*/Rain Barrel
LID/Bioretention

LID/Dry Well

LID/Filter/Buffer Strip
LID/Infiltration Swale
LID/Infiltration Trench
LID/Vegetated Swale
LID/Wet Swale

Qil/Grit Separator
Porous Pavement

Sand Filter/Infiltration Basin
Sand Filters

Settling Basin
Vegetated Filter Strips
Weekly Street Sweeping
Wet Pond

Wetland Detention

WQ Inlet w/Sand Filter
WQ Inlets



STEPL Website

http://it.tetratech-ffx.com/steplweb/
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System Requirements

Windows operating system
MS Excel 2003 or 2007 or 2010
14 MB hard disk space

Not Compatible with Windows 7
operating system and MS Excel 2007
combination



STEPL Installation

e Download the STEPL 4.2 zip file from:
http://it.tetratech-ffx.com/steplweb/models$docs.htm

e Run the setup.exe to install (must have
admin rights)

e |Important: Install STEPL in a folder you
have write access to




Running STEPL

e Know before you begin:
— Number of watersheds
— Number of gullies/streambanks

Tip: enter more than you need as
placeholders

e (Check box to turn off Microsoft
compatibility checker

e Enable Macros

— In Excel 2010, Click on File menu > Options > Trust Center
> Trust Center Settings > Macro Settings




STEPL Resources

e STEPL Installation Package includes:
— STEPL User Guide
— BMP Definitions
— Sample Worksheets
— Release Notes
— BMP Calculator Guide

— Support Worksheets contain input
reference data




STEPL Resources, cont.

e Also on the website:
— Frequently Asked Questions
— STEPL Slide Shows & Tutorials
— Alternative Models Document
— Region 5 Model and documentation

e STEPL Support:
stepl@tetratech.com




How to Use STEPL




STEPL Main Program

e Run STEPL executable program to create

and custom

1ze spreadsheet dynamically

rﬁ Main

—

STEPL.: Spreadshtj
Estimation of P

Yersion 4.2 with BMP calculator
Developed for US Ervironmental Protection

Agency by Tetra Tech, Inc., Fairfax, WA,
April, 2013

About STEPL

ﬁ Input

Number of Subwatersheds
Select the number of subwatersheds: 1 -

Number of Special Sediment Sources in the Subwatersheds

Gully formations: |0 - Impaired streambanks: |0 -

-

Option for Initialization

- Setinitial land use areas and - Test STEPL model with
animal numbers 1o zeros non-zero intial numbers

Spreadsheet tool creation progress:

| 8] 4 Cancel

0 50 100

Click OK to create the spreadsheet tool in M5 Excel




Customized Menu in Excel 2010

X | = |; Samplexism - Microsoft Excel — [ =7
Home Insert Page Layout Formulas Data Review WView Developer Add-Ins o @ o 2 R
STEPL ~ 1 ﬁ
Menu Commands
Al - T w
A B C D E F G H :
1 STEPL Input Sheet: Values in RED are required input. Change worksheets by clicking on tabs E
2 This sheet is composed of eight input tables. The first four tables require users to change initial values.
3 Step 1: Select the state and county where your watersheds are located. Select a nearby weather station
4 Step 2: (a) Enter land use areas in acres in Table 1; (b) enter total number of agricultural animals by typ
5 (c) enter values for septic system parameters in Table 3; and (d) if desired, modify USLE param
6 Step 3: You may stop here and proceed to the BMPs sheet. If you have more detailed information on yc
7 Step 4: (a) Specify the representative Soil Hydrologic Group (SHG) and soil nutrient concentrations in T
8 (c) modify the nutrient concentrations (mg/L) in runoff in Table 7; and (d) specify the detailed lal
9 Step 5 Select BMPs in BMPs sheet. Step 6: View the estimates of loads and load red ¥
M 4 » » | Input ~BMPs - Total Load .~ Graphs ~¥J 14 [m] »]
Ready | = | |[@E| 100% ':f:ﬁ' L) ':‘:!'.ﬁ'

e To view the STEPL menu in Excel 2010, click on the
Add-Ins tab

TIP: Make sure macros are enabled first

27



Macro Settings — Excel 2010

1 X d 9 - Samplexlsm - Microsoft Excel — [@ 57
:>' Home Insert Page Layout Formulas Data Review View Developer Add-Ins o @ = F =
Fs
[d save r
Excel Options Fﬂ
Save As P
55 Open General Help keep your documents safe and your computer secure  *
. and healthy.
[ Close Formulas
i Proofing Protecting your privacy
= Saye Microsoft cares about your privacy. For more information about how Microsoft
Recent Excel helps to protect your privacy, please see the privacy statements,
Language . .
Show the Microsoft Excel privacy statement
New Advanced Office.com privacy statement
. . Customer Experience Improvement Program N
Print Customize Ribbon =
Quick Access Toolbar Security & more
Save & Send _ _ _ _
Add-Ins Learn more about protecting your privacy and security from Office.com.
i ) .
2 Help Trust Center Microsoft Trustworthy Computing
:> H 1] Options Microsoft Excel Trust Center 4 ﬂ
Ed Exit 3 The Trust Center contains security and privacy settings.
These settings help keep your computer secure. We ‘ Trust Center Settings... P
4 recommend that you do not change these settings.
[ OK J I Cancel




Macro Settings — Excel 2010

-

Trust Center

Trusted Publishers

Macro Settings

Trusted Locations . . o
Disable all macros without notification

Trusted Documents Disable all macros with notification

Add-ins Disable all macros except digitally signed macros

_ _ 2 @) Enable all macros (not recommended; potentially dangerous code can run)
ActiveX Settings

1 ol | Pore s

] Trust access to the VBA project ohject model

Protected View
Message Bar
External Content
File Block Settings

Privacy Options




STEPL Spreadsheet

Il—-H =] = Samplexlsm - Microsoft Excel — =] 52
Home Insert Page Layout Formulas Data Review View Developer Add-Ins MNuance PDF Team o @ = @ =
"_‘3 & Arial .10 - Ay == [;] - =0 General . & conditional Formatting ~ 5= Insert ~ Z - %Yv ﬁ
B By - 3 Format as Table ~ F* Delete ~ | [g - .
Pafte ¥ B I U-| &9~ A W EEEEFE H- 8 - % 0 TS0 =} Cell Styles ~ Y Format ~ | &2 - Eiclicr:r&' SF;T:d&-
Clipboard Font 7] Alignment 7] Number 7] Styles Cells Editing
Al - _ft W
A B C D E F G H I J :
1 STEPL Input Sheet: Values in RED are required input. Change worksheets by clicking on tabs at the bottom. You entered -
2 This sheet is composed of eight input tables. The first four tables require users to change initial values. The next four tables (initially hidden) ¢—
3 Step 1: Select the state and county where your watersheds are located. Select a nearby weather station. This will automatically specify valu
4 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 th
5 (c) enter values for septic system parameters in Table 3; and (d) if desired, modify USLE parameters associated with the selected ct
] Step 3: You may stop here and proceed to the BMPs sheet. If you have more detailed information on your watersheds, click the Yes button |
T Step 4: (a) Specify the representative Soil Hydrologic Group (SHG) and soil nutrient concentrations in Table 5; (b) modify the curve number
o] (c) modify the nutrient concentrations (mg/L) in runoff in Table 7; and (d) specify the detailed land use distribution in the urban area
g Step 5 Select BMPs in BMPs sheet. Step 6: View the estimates of loads and load reductions in Total Load and Graphs sh
10 Show optional input tables? Yes No [ Treat all the subwatersheds as parts of a single watershed [ Groundv
11
12 State County Weather Station (for rain correction factors)
13 Alabama - Autauga - 0 Default -
14
15 R
16 1. Input watershed land use area (ac) and precipitation (in)
User Feedlot Percent A
17 Watershed |Urban Cropland Pastureland |Forest Defined Feedlots Paved Total R
18 W1 200 200 200 200 0 i} © 0-24% 810
19 - Yl
M4 QﬁMPs Total Load m Composed.of four worksheets I]4[m] » 1]
Ready | B T—— — - | |EE|[c1 @ 100% (=) [J (+)




Type over Red text only

e Do not type In cells with black text

].[STEPL Inpaut Sheet: Walues in RED are required input. Chande worksheets by clicking on tabs &t the bottom. You entered
[Thiz sheet is compozed of sight input tables. The first four tables reguire uzers 1o change initial values . The next four tables (initially hidden’
Step 1: Select the state and county where your watersheds are located. Select a nearby weather station. This will automatically specify «
Step 2. (a) Enter land use areas in acres in Table 1; (bl enter total number of agricultural animalzs by type and number of manths per year tk
() enter values for septic system parameters in Table 3; and (d) if desired, modify USLE parameters associated with the zelected ¢
Step 3. You may stop here and proceed to the BMPs sheet. If you have more detailed infarmation on your watersheds, click the Yes buttor
Step 4 (&) Specify the representative Soil Hydrologic Group (SHG) and 2oil nutrient concentrations in Table 5; (b modify the curve number
(c) modity the nutriert concentrations (mg/L) in runoff in Takle ¥ and (d) specity the detailed land use distribution in the urban area |

Step 5 Select BMP= in BMPs sheet. Step 6 View the estimates of loads and load reductions in Total Load and Graphs she
Show optional input tables ? Yes | Mo | [~ Treat all the subwatershedsas partsof a single watershed Groun
State County Weather Station {for rain correction factors)
Alatrama | | Badwn =| | oDetu -|
1. Input watershed land use area {ac) and precipitation {in}

Pasturelan User Feedlot Percent
Watershed |Urhan Cropland i | Forest Defined Feedlots Pawed Total
W4 200 200 200 200 1] 10 g10|
W2 200 200 200 200 1] 10 I NEET - 510
W3 200 200 200 200 1] 10 m 10|

ﬂ"\,lm:nul:,-'{r BMPs / TotalLoad # Graphs / JllJ




Required areas under Input tab are bound in red

|;_—{|' =] | = Samplexlsm - Microsoft Excel — [ &=
Home Insert Page Layout Formulas Data Review View Developer Add-Ins MNuance PDF Team v @ o 2 =
Al - b hd
A B i D E F G H J K :
11
12 County W i i jon factors)
13 I Alabama d Autauga d 0 Default - E
14
15 Rain correctio
16 1. Input watershed land use area (ac) and precipitation (in) 0.814
User Feedlot Percent Annual
17 Watershed |[Urban Cropland Pastureland |Forest Defined Feedlots Paved Total Rainfall F
18 VW1 200 200 200 200 0 (] © 0-24% 5 810 60
19
20
21 2. Input agricultural animals
# of months
manure
22 Watershed | Beef Cattle | Dairy Cattle | Swine (Hog) Sheep Horse Chicken Turkey Duck applied
23 V1 100 100 100 100 100 100 100 100 4
24 Total | 100 100 100 100 100 100 100 100
25
26
27 3. Input septic system and illegal direct wastewater discharge data
Wastewater Direct
Population Septic Direct Discharge
per Septic Failure |Discharge, #| Reduction,
28 Watershed of People %
29 VW1 0 0
30 -
M4 4 » » | Input ~BMPs ~ Total Load ~Graphs -~ BMPList ¥ 4[] » 1]
Ready | B3 | |0 = 100% (&) [ (+)




BMPs Worksheet

Gully and
Streambank Erosion

Urbhan BMP Tool

1. BMPs and efficiencies for different pollutants on CROPLAND, ND=No Data

Watershed |Cropland

M F BoOD Sediment  |BMPs % Area BMP Applied
W1 0.485 0.55(MD 0.405 § = 100
W2 0.1 0.3|MD 0.35 i, = 100
W3 a 0 a 1] © = 100

e Each land use type within each watershed
can have one BMP

e Specify % Area BMP Applied




Total Load Worksheet

1. Total load by subwatershed(s)

Watershed | N Load {no | P Load {no | BOD Load | Sediment |N Reduction|P Reduction BOD Sediment

BMP) BIMP) {no BMP) Load (no Reduction | Reduction

BMP)
lhiveaar lhiyear Ibf'year tiyear Ibiyear lhiyear Ibfyear tiyear

W1 395835 aE15.6 BOS52.3 3429 8.6 3.3 171 4.7
W2 39579.3 aE12.2 BO5R4.2 3358.0 0.0 0.0 0.0 0.0
W3 39579.8 aE12.2 BO5R4.2 3358.0 0.0 0.0 0.0 0.0
Total 119645.4 1B539.9 182610.8 1015.8 5.6 3.3 17.1 4.7

__Each row of results corresponds to a
different watershed or project.




Graphs Worksheet
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Urban BMP Tool




Urban Land Use Distribution

e STEPL automatically applies a default
Urban Land Use distribution to identify
the % commercial, %industrial, etc.
(Table 8 on Input sheet)

 Modify these values with local data
when using STEPL to model results of
urban BMPs



LID BMPs

 Reference #26: Maryland Prince George's County and the U.S.
Environmental Protection Agency. 1999. Low-Impact
Development Design Strategies: An Integrated Design
Approach.

http://www.epa.qov/owow/NPS/lid/lidnatl.pdf
e Efficiencies

Table 4-3 Reported Pollutant Removal Efficiency of IMPs

provided on
PMP T55 Total P Total N Zinc Lead BOD Bacteria
page 72 Bioretention - 81 43 99 99 - -
Dry Well 80-100  40-60  40-60 80-100 80-100 60-80  60-80

Infiltration Trench 80-100 40-60 40-60  80-100 80-100 60-80 60-80

Filter/Buffer Strip 20-100 0-60 0-60 20-100 20-100 0-80

Vegetated Swale 30-65 10-25 0-15 20-50 20-50 - MNeq.
Infiltration Swale 90 65 50 80-90 80-90
Wet Swale 80 20 40 40-70  40-70
Rain Barrel MNA MNA MA MNA MNA MNA MNA
Cistern MNA MNA MA MNA MNA MNA MNA

Source: CRC, 1996; Davis et al. 1997; MWICG, 1987;Urbonas & Stahre, 1993; Yousef et al., 1985;
Yuetal., 1992:%Yu etal., 1993,


http://www.epa.gov/owow/NPS/lid/lidnatl.pdf

LID* BMPs

e For LID BMPs marked with an asterisk (*), need to
know the Runoff Volume (ac-ft/yr) reduced by the
practice
— LID*/Cistern
— LID*/Cistern+Rain Barrel

— LID*/Rain Barrel

LID*/Cistern+HRain Barrel

Input the runcff volume (ac-ftfyr) reduced by th
e STEPL calculates the pricice (Bassline Runoff m 258 52 ccftjyr) oK

Cancel

baseline runoff

 If percentage runoff volume
reduction is known, can apply
this to determine runoff volume
reduction amount

sLoad reduction efficiency = %
runoff volume reduced

1190.5




Gullies and Streambanks




Gully Stabilization

e Load
Average annual erosion during the life of the gully (ton/yr)
= Volume x Soil Weight / Years
Nutrient load
= Annual Erosion x Soil Nutrient Conc. x Correction Factor

e Load Reduction after implementing gully stabilization

— Specify reduction efficiency (100% efficiency by default)

— Reduction is equal to annual erosion x user-specified
efficiency

Volume = (Top Width +Bottom Width) / 2 x Depth x Length




Gully Stabilization, cont.

e Nutrient Correction Factor

— Smaller soil particles -> larger aggregated surface area ->
more nutrients attached

Soil Texture Nutrient Correction Factor
Clay 1.15
Silt 1.00
Sand 0.85
Peat 1.50




Streambank Erosion

e Load (Channel Erosion)

= Length * Height * Lateral Recession rate * Soil weight
e Load Reduction

= Load * Load reduction efficiency

Determining Lateral Recession Rate by Field Observation

Lateral Recession Category Description

Rate (ft/yr)

0.01-0.05 Slight Some bare bank, no
exposed roots

0.06-0.2 Moderate Bank is mostly bare

0.3-0.5 Severe Bank is bare with
exposed roots

0.5+ Very Severe Bank is bare with

fallen trees




Use the BMP Calculator for
Multiple BMPs




STEPL BMP Calculator

e Calculates combined efficiency of multiple BMPs for a
given land use. The use of BMP calculator requires the
understanding of BMPs and their placement in the

watershed. Reduced tillage Series

= -
Filter strip

Contour Reduced tillage
farming i i
// Conventional Reduced tillage
— tillage i
Settling Basin //
- . Combination




Need for BMP Calculator

e \When i1s BMP Calculator needed?

Not needed -» No combined
efficiency calculation @ e

Meote: Each box represents a 100 acre size

Needed -» Each land use type
uses more than one type of BMP




Customized Menu

li_—tl- = | = Samplexlsm - Microsoft Excel

Home Insert Page Layout Formulas Data Review WView Developer Add-Ins

) stepL -
Hide/Unhide Other STEPL Sheets
Precipitation/Runcff Data
Y |
—] USLE Parameters by Land Use =
— View/Edit BMP List =
L D E F G
B e —— [Values in RED are required input. Change worksheets by cl
Precipitation Correction Factors ght input tables. The first four tables require users to change
Soil N and P county where your watersheds are located. Select a nearby
- Izas in acres in Table 1; (b) enter total number of agricultura
L About ptic system parameters in Table 3; and (d) if desired, modi
6 |Step 3. You may stop here and proceed to the BMPs sheet. If you have more detailed in

Tip: To ensure that files are linked to the customized
menu, set Excel Default file location to C\STEPL or
D:\STEPL

Step: In Excel 2010, click on File menu > Options > Save




Default File Location

X d 9 - Samplexlsm - Microsoft Excel — @ 5%
:>' Home Insert Page Layout Formulas Data Review View Developer Add-Ins o @ = F =
el Save . - -
Information about Sample :
Save As
CASTEPL\Sample.xlsm
[ Open
Cd Close '
excel Optons
= General . il
H Customize how workbooks are saved.
Recent
Formulas
New Proofing Save workbhooks
. | Save Save files in this format: Excel Workbook (*.xlsx) |z| =
Print J _ _ .
Language Save AutoRecover information every |10 — | minutes
Save & Send 3 keep the last autosaved version if I close without saving
Advanced
AutoRecover file location: | Ch\Users\khalid.alvivappData\Roaming\Microsoft\Excel T
2 Help Customize Ribbon _ .
Default file location: CASTEPLY,
:> H =] Options Quick Access Toolbar
AutoRecover exceptions for: (&] sample.xlsm EI 4
Ed Exit Add-Ins
Disable AutoRecover far this workbook onl
4 Trust Center Oo Y 5 il
@ oK Cancel




STEPL BMP Calculator

= Describe schematically BMP configuration Use SoUrce area. or
— Number and linkages original load as the
.. weighting factor
— BMP type and efficiency Delete Connection /
— Land use area
. BMP Calcul =2
e Calculate combined R
efﬁciency DEH 8 &8 3w 2 //
yﬁﬂ.ﬂﬂﬂ Load of Area=30.000
M Effs@7700 M Eff=0.550
=0.750 P Efi=0.450
Add BMP box EEEE%T ﬁ:ﬂ;&?
\/ Draw Connectffon
Load or Area=40.000
N Eff=0.550
P Efi=0.450
BOD Eff=0.000
i Sed Eff=0.750
Calculate combined rotal Load or Areao0.000 VIOVE BMP bo
efficiency N Eff=0.702 '

P Eff=0.624
BOD Eff=0.000
Sediment Eff=0.849

Ready -




BMP Calculator — Example 1

BMP Calcu
File Edit VYiew Help

Load or Area=100.00 Load or Area=100.00
M Eff=0.100 N Eff=0.850
P Eff=0.250 P Eff=0.650
BOD Eff=0.300 BOD Eff=0.000
Sed Eff=0.650 Sed Eff=0.900
Each box represents 100 ac [oad or Area=0.000
M Eff=0.000
P Eff=0.000
BOD Eff=0.000
Sed Eff=0.000
Total Load or Area=200.000
M Eff=0.475
P Eff=0.450

BOD Eff=0.150
Sediment Eff=0.775

Ready

Load




BMP Calculator — Example 2

BMP Calcul =
File Edit View Help
NEH &$=0 & HEl?
Load or Area=100.000
N Eff=0.000
P Eff=0.000
BOD Eff=0.000
Sed Eff=0.710
1 Load or Area=100.000
M Eff=0.000
P Eff=0.000
BOD Eff=0.000
Sed Eff=0.000

Each box represents 100 ac

Load or Area=0.000
M Eff=0.700

P Efi=0.750

BOD Eff=0.000

Sed Eff=0.650

Total Load or Area=200.000
N Eff=0.700
P Eff=0.750
BOD Eff=0.000
Sediment Eff=0.774
Ready
Filter Strip

LLoad




BMP Calculator — Example 3

€19 BMP Calculator
File Edit View Help

el ) |

Load or Area=100.00
M Eff=0.550

P Eff=0.450

BOD Eff=0.000

Sed Eff=0.750

Load or Area=100.00
M Eff=0.550

P Eff=0.450

BOD Eff=0.000

Sed Eff=0.750

v

Load or Area=0.000
M Eff=0.700

P Eff=0.750

BOD Eff=0.000

Sed Eff=0.650

Each box represents 100 ac

M Eff=0.000
B Efi=0-004
BOD Eff=0.000
Sed Eff=0.000

Load or Area=0.

000

M Eff=0.707
P Eff=0.658

Filter Stri P BOD Eff=0.000

Ready

Total Load or Area=200.000

Sediment Eff=0.831

Load




Ability to add BMPs

e In STEPL customized menu, click “View/Edit BMP List”
e BMPLIist worksheet is shown, add or delete BMPs

Hide/Unhide Other STEPL Sheets
Precipitation/Runoff Data Customized menu

USLE Parameters by Land Use /

View/Edit BMP List -—

EMP Calculator

Precipitation Correction Factors

SoilMand P
About
Landuse EBMP & EffN F BOD Sediment
Cropland
Cropland |0 Mo BMP 0 0 0 0 .
Cropland  Combined 0 0 0 0 Example: New data inserted
Cropland  Contour Fz 0.485 0.55 ND 0.405 here
Cropland  Diversion 0.1 0.3 ND 0.35
Cropland | Filter strip 07 0.75 ND 065
Cropland Reduced T 0.55 0.45 ND 0.75
Cropland | Streambar 0.75 0.75 WD 0.75
Cropland  Terrace 0z 0.7 ND 0.85
Pastureland
Pasturelan Mo BMP 0 0 0 0
Dacturelan Combined 0 0 0 0

Pasturelan User Defin 045 0a 04 075




STEPL: Add New Data to BMP List

A B C D E F | G " [ 0 | J ] K
Landuse BMP & Efficiency N P BOD [Sediment Instruction: U pd ate B M P b Utto n
Cropland =Don't Deletel 1. Do not delete the grey ed rows.
Cropland 0 Mo BMP u] u] 1] 1] <Don't Deletel 2. BMP efficiencies should be ==1 -
Cropland Combined BMPs-Calculated o] o] 1] 1] 3. Fyou add a rowe for & nesy BRMP, v ou (B M P LISt WO rkSh eet)
Cropland Contour Farming 0.4585 0.55 MO 0.405 rust specify landuse, BMP name, and
Cropland Diversion 0.1 0.3 ] 0.35 pollutant removal eficiencies.
Cropland Filter strip 0.7 0.75 MD 0.65 4. Ty pe "MD" for no data.
Cropland __ |Reduced Tillage Systems i 0.45 D 075 5. Click "Undate BMP Data” to update
Cropland Strearnbank stabilization and fencing 075 0.75 ND 0.75 SEIEC_“UT e Eniie ,BMPS SHECD
Cropland _ [Terrace 02 07 ND 0.5 8, @llels: " Wpikiios? i See i

BMP list to external text fles in#ie

Pastureland <Dont Deletd STEPLISupport falder
Pastureland [0 Mo BMP o] o] 0 1] <Don't Delete
Pastureland |Combined BMPs-Calculated i} i} il il /
Pastureland [User Defined 0.5 0.5 0.5 075
Forest =Daont Delete 1
Forest 0 Mo BMWP 1] ] 1} 1} =Dont De\etwl N eW B M P ad d ed "

(BMPs worldsheet)
New BMP added!

2. BMPs and efficiencies for different pollutants on pastureland, ND=Ho Data
Watershed [Pastureland

M F BOD Sediment
i1 0.5 0.5 0.5 s © User Defined

Click “Update BMP Data” button to update the BMP
selections in the BMPs worksheet

Note: once you click Update BMP Data, the BMP
selections will be reset. This means if you had applied
any BMPs, you will need to re-select them.




Update BMP List

1 |Landuse IBMP & Efficiency M P BOD Sediment IFstruction:

2 | Cropland 1. Do not delete the greyed rows

3 Cropland 0 Mo BMP 0 0 0 0 2. BMP eficiencies should be <=1.

4 |Cropland Combined BMPs-Calculated 0 0 0 0 3. Ifyou add a row for a new BMP, you
5 Cropland Contour Farming 0.485 0.55 ND 0.405 must specify landuse, BMP name, and
6 Cropland Cover Crops 0.3 0.25 MND 0.25 pollutant removal eficiencies.

7 [ Cropland Diversion 0.1 0.3 MD 0.35 4. Type "MD" for no data.

8 I:FIIIFI|EII'II3| Filter Strip 0.7 0.75 MD 0.B5 a Click "Update BP Diata" to U[:IljatE
9 Cropland Reduced Tillage Systems 0.55 0.45 MND 0.75 sglection boxes on the BMPs shest.
10 | Cropland Streambank stahilization and fencing 0.75 0.75 MND 0.75 £ Clink "Sawe Lndates to save the
oogens | T B
13 Pastureland 0 Mo BMP 0 Your changes to BMP data were saved to files in STEPLYSupport folder!

14 |Pastureland Combined BMPs-Calculated 0

15 |Forest

16 |Forest 0 Mo BMP 0

17 |Forest Combined BMPs-Calculated 0 Y Y Y

18 |Forest Foad dry seeding MD MD MD 0.41

19 |Faorest Foad grass and legume seeding MO MO MO 0.7

20 Forest Foad hydro mulch HD HD HD 0.41

21 [Faorest Road straw mulch HD HD HD 0.41 Save Updates ‘

22 Forest Foad tree planting HD HD HD 0.4

23 Forest Site preparation/hydro mulch/seedferilizel ND MD MD 0.71

94 |Forest Qite nronaratine fhsden paolebfe oo d e cbilizog BIO Alw Alw 0o

25 |Fores

% 1 e Click “Save Updates” to save changes to the BMP List

wred  (will be available to any STEPL project). You can also
23 Foreq modify these spreadsheets manually.

30 User]

ey — C:or D:\Step\Support\AlIBMPstepl.csv

User
M4 kM

— C: or D:\Step\Support\AlIBMPs.csv e


Presenter
Presentation Notes
Save Updates button may not work; try saving file as macro-enabled workbook
Show how to edit the allBMPs.csv file



STEPL Model Input Data
Server




STEPL Model Input Data Server

Do (e L ——
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Data is summarized by HUC12 watershed

STEPL Model Input Data Server: Basic Report

|,- -..\
'\:_,/I

@ http://it.tetratech-ff.com/steplweb/steplweb html

o~ X

[] STEPL Model Input Data Ser... %

File Edit

View Favorites

Tools Help

Spreadsheet Tool for Estimating Pollutant Load Model Input Data Server

Version 1.0 —

STEPL Input Data Report
Watershed] | Landuse Area | Agricultural Animals Count | Septic System | Hydrologic Soil Group |

Watershed Mame HUCA12 Urban Cropland Pastureland Faorest User Defined | Feedlots Water Others

West Branch Extension-Pigeon | 040801030203 | 1616.582 22635702 1742.012 1402 861 0.000 1.074 22230 1179.800
Watershed | Landuse Area | Agricultural Animals Cuuntl] Septic System | Hydrologic Soil Group

Watershed Mame HUC12 Beef Cattle Dairy Cattle Swine Sheep Horse Chicken Turkey Duck

West Branch Extension-Pige| 040801030203 36 742 1005 41 17 0 3 ]

Watershed | Landuse Area AgriculturalAnimaIsCountl] Septic System

Hydrologic Soil Group

Watershed Wame

HUC12 Septic Systems

Population per Septic System

% Septic Failure Rate

West Branch Extension-Pigeon River

040801030203 725

2

114

Watershed | Landuse Area | Agricultural Animals Count | Septic System || Hydrologic Soil Group H
Watershed Name HUC12 Hydrologic Soil Group
West Branch Extension-Pigeon River 040801030203 C




Coming soon: STEPL
Enhancements

e Additional BMPs

— Several for Pasture lands
— Crosswalk to NRCS standards and GRTS

e Ecoli load reductions
e Flow volume reductions
 Improved guidance and reporting tools




STEPL Documentation

e EPA’s STEPL QDP provides a specific
record of how the load reductions were
estimated, with acknowledgement and
explanation of the assumptions &
decisions made during the process

e Helps grantees identify the data needed
and avoid pitfalls & delays



Presenter
Presentation Notes
To fulfill QAPP requirements, EPA requires supporting documentation for pollutant load reductions reported for GLRI projects called a STEPL Quality Documentation Plan. Can be used as a model for states or other users.



Summary

e STEPL Is a simple model for estimating
long term average pollutant load
reductions to support watershed
planning

e STEPL Is flexible but requires your input
and judgment to apply it to your project
e Seek assistance from your colleagues

e Questions & suggestions for
Improvement are always welcome




BEGIN HANDS-ON EXERCISES




Exercise #1

e Create a STEPL worksheet with 4
watersheds, 2 gullies, and 2
streambanks

e Save as “TrainingExercisel”
e Make sure macros are enabled




Exercise #2

e Review primary worksheets
e Locate 4 input tables

e Show optional input tables
— how many input tables are there?

e Access STEPL customized menu
— What is the first option listed? Select It.
— How many worksheets are there?
— Select again to Hide the additional sheets

Unhide the Reference sheet only



Presenter
Presentation Notes
11 input tables; hide/unhide other stepl sheets; 15 sheets


Exercise #3

Estimate total annual loads for a
subwatershed of the Pigeon River

e Select state = Michigan, and county = Huron.

— Notice that initial values for Annual Rainfall and Number of
Rain Days are automatically specified in Table 1 as you
select a state or county.

e Select a weather station = MI Flint WSCMO.

— Notice that rain correction factors change with the selected
weather station.
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Enter data in the Input Worksheet

"

|"1,-.-\
A _,/I

@ http://it.tetratech-ff.com/steplweb/steplweb html

o~ X

[] STEPL Model Input Data Ser... %

File Edit

View Favorites

Tools Help

Spreadsheet Tool for Estimating Pollutant Load Model Input Data Server

Version 1.0 —

STEPL Input Data Report
Watershed] | Landuse Area | Agricultural Animals Count | Septic System | Hydrologic Soil Group |

Watershed Mame HUCA12 Urban Cropland Pastureland Faorest User Defined | Feedlots Water Others

West Branch Extension-Pigeon | 040801030203 | 1616.582 22635702 1742.012 1402 861 0.000 1.074 22230 1179.800
Watershed | Landuse Area | Agricultural Animals Cuuntl] Septic System | Hydrologic Soil Group

Watershed Mame HUC12 Beef Cattle Dairy Cattle Swine Sheep Horse Chicken Turkey Duck

West Branch Extension-Pige| 040801030203 36 742 1005 41 17 0 3 ]

Watershed | Landuse Area AgriculturalAnimaIsCountl] Septic System

Hydrologic Soil Group

' Watershed Wame

HUC12 Septic Systems

Population per Septic System

% Septic Failure Rate

West Branch Extension-Pigeon River

040801030203 725

2

114

Watershed | Landuse Area | Agricultural Animals Count | Septic System || Hydrologic Soil Group H
Watershed Name HUC12 Hydrologic Soil Group
West Branch Extension-Pigeon River 040801030203 C




Sample Problem Exercise #3

e Examine estimated load in Total Load and Graph worksheets
and compare the results below:

1. Total load by subwatershed(s)

Watershed | N Load (no | P Load (no | BOD Load | Sediment |N Reduction|P Reduction BOD Sediment

BMP) BMP) (no BMP) | Load (no Reduction | Reduction

BMP)
Ib/year Ib/year Ib/year t/year Ib/year Ib/year Iblyear t/year

W1 105540.6 17827.4]  246734.9 2587.9 0.0 0.0 0.0 0.0
W2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
W3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
W4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total 105540.6 17827.4]  246734.9 2587.9 0.0 0.0 0.0 0.0

Note that load reduction = 0 because you have not specified

any BMP vyet
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Sample Problem Exercise #3

2. Total load by land uses (with BMP)

Sources N Load P Load BOD Load Sediment

(Ib/yr) (Ib/yr) (Ib/yr) Load (t/yr)
Urban 8810.39 1360.50 34239.01 202.29
Cropland 84953.78 15128.10 178055.46 2358.96
Pastureland 9349.81 726.20 30286.21 25.17
Forest 291.14 145.01 725.41 1.52
Feedlots 1923.96 384.79 2565.28 0.00
User Defined 0.00 0.00 0.00 0.00
Septic 211.48 82.83 863.53 0.00
Gully 0.00 0.00 0.00 0.00
Streambank 0.00 0.00 0.00 0.00
Groundwater 0.00 0.00 0.00 0.00
Total 105540.55 17827.43 246734.90 2587.93

e Which land use has the highest annual load contributions?
e Review the Input Data parameters. Which required value did

we leave out?



Presenter
Presentation Notes
Cropland; # months manure applied


Sample Problem Exercise #3

Set the number of months manure
applied to 8.

— Note the difference In total loads.

1. Total load by subwatershed(s)

Watershed | N Load (no | P Load (no | BOD Load | Sediment

BMP) BMP) (no BMP) | Load (no
BMP)
lo/year Io/year Io/year tlyear

W1 273930.6 63998.9|  472160.3 2587.9

W2 0.0 0.0 0.0 0.0

W3 0.0 0.0 0.0 0.0

W4 0.0 0.0 0.0 0.0

Total 273930.6 63998.9|  472160.3 2587.9

e Which pollutant load value did not change?
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Exercise #4

For the same farm area, estimate total
annual load reduction assuming
IS adopted on

e Enter BMP data in BMPs worksheet

— In Table 1 which is for cropland areas, select
Reduced Tillage System under BMP column. Note
that initial values of BMP efficiencies are
automatically specified with the selected BMP.
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Sample Problem Exercise #4

e Examine estimated load reduction in Total Load and
Graph worksheets and with the results below:

N Reduction|P Reducton BO D Sediment
Reduction | Reduction

|biyear |b/vear |b/year thyear
140843.8 284567 11323.0 1769.2

e How many acres were treated by Reduced Tillage?
Is this realistic?

e Calculate the load reductions assuming Reduced
Tillage i1s applied on 550 cropland acres
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Examine estimated load reduction in Total Load

worksheet and compare with the results below:

1. Total load by subwatershed(s)

Watershed | N Load (no | P Load (no | BOD Load | Sediment [N Reduction|P Reduction BOD Sediment
BMP) BMP) (no BMP) | Load (no Reduction | Reduction
BMP)
Iblyear Iblyear Ib/year tlyear Iblyear Iblyear Iblyear t/year

W1 273930.6 63998.9]  472160.3 2587.9 3422.6 691.5 275.1 43.0

\2A.mTotaI load by Ianrt‘jnuses (Witlfl\ ?3MP) o " "0 0.0 0.0 0.0

Sources N Load P Load BOD Load Sediment |0 0.0 0.0 0.0

(Ib/yr) (Ib/yr) (Ib/yr) Load (t/yr) |0 0.0 0.0 0.0

.6 691.5 275.1 43.0
Urban 8810.39 1360.50 34239.01 202.29
Cropland 249921.19 60608.06| 403205.69 2315.97
Pastureland 9349.81 726.20 30286.21 25.17
Forest 291.14 145.01 725.41 1.52
Feedlots 1923.96 384.79 2565.28 0.00
User Defined 0.00 0.00 0.00 0.00
Septic 211.48 82.83 863.53 0.00
Gully 0.00 0.00 0.00 0.00
Streambank 0.00 0.00 0.00 0.00
Groundwater 0.00 0.00 0.00 0.00
Total 270507.97 63307.39| 471885.13 2544.94
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Results for 2.5% reduced tillage



Exercise #4, cont.

e A waste management system is
Installed to treat the entire 1.074 acres
of runoff from Feedlots.

e Add the BMP and calculate the new
total load reductions for the watershed.



5. BMPs and efficiencies for different pollutants on FEEDLOTS, ND=No Data

Watershed |Feedlots

N P BOD Sediment  |BMPs %Area BMP Applied
W1 0.8 0.9|ND ND | 1 - 100
1. Total load by subwatershed(s)
Watershed | N Load (no | P Load (no | BOD Load | Sediment |N Reduction|P Reduction BOD Sediment

BMP) BMP) (no BMP) Load (no Reduction | Reduction
BMP)
Ib/year Ib/year Ib/year t/year Ib/year Ib/year Ib/year t/year
W1 273930.6 63998.9 472160.3 2587.9 4961.8 1037.8 275.1 43.0
W2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
W3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
W4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total 273930.6 63998.9 472160.3 2587.9 4961.8 1037.8 275.1 43.0
2. Total load by land uses (with BMP)
Sources N Load P Load BOD Load | Sediment
(Ib/yr) (Iblyr) (Iblyr) Load (t/yr)

Urban 8810.39 1360.50 34239.01 202.29
Cropland 249921.19 60608.06] 403205.69 2315.97
Pastureland 9349.81 726.20 30286.21 25.17
Forest 291.14 145.01 725.41 1.52
Feedlots 384.79 38.48 2565.28 0.00
User Defined 0.00 0.00 0.00 0.00
Septic 211.48 82.83 863.53 0.00
Gully 0.00 0.00 0.00 0.00
Streambank 0.00 0.00 0.00 0.00
Groundwater 0.00 0.00 0.00 0.00
Total 268968.80 62961.08] 471885.13 2544.94
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Presentation Notes
Results with Reduced Tillage on 2.43% cropland and Waste Mgt System on 100% Feedlots
Notice how the contribution of P and N from feedlots decreased significantly
Also currently the contribution from gullies and streambanks is zero


Gullies and Streambanks

e Let's say the project also restores 2,000
feet of severely eroding streambank

e View Gully and Streambank erosion
worksheet

e Add the BMP and calculate the new
total load reductions for the watershed.

— Assume bank is 2 ft high and soll class Is
Fine Sandy Loam



2. Impaired streambank dimensions in the different watersheds

Watershed Strm | Length | Height | Lateral Recession Rate Rate BMP Soil Textural Class
Bank (ft) (ft) Range | (ft/yr) |Efficiency
(ftlyr) (0-1)
= [Bank1 2000 2 10.3-05 0.4 0.95 =
1. Total load by subwatershed(s)
Watershed | N Load (no | P Load (no | BOD Load | Sediment |N Reduction|P Reduction BOD Sediment
BMP) BMP) (no BMP) Load (no Reduction | Reduction
BMP)
Ib/year Ib/year Ib/year t/lyear Ib/year Ib/year Ib/year tlyear
W1 274039.4 64040.8 472377.9 2667.9 5065.2 1077.6 481.9 119.0
W2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
W3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
W4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total 274039.4 64040.8 472377.9 2667.9 5065.2 1077.6 481.9 119.0
2. Total load by land uses (with BMP)
Sources N Load P Load BOD Load | Sediment
(Ib/yr) (Ib/yr) (Ib/yr) Load (t/yr) Note thlS |S just One
Urban 8810.39 1360.50 34239.01 202.29
Cropland 249921.19]  60608.06] 403205.69 2315.97 b an k . Wh ereas
Pastureland 9349.81 726.20 30286.21 25.17
Forest 20114 14501 72541 152 normal |y you would
Feedlots 384.79 38.48 2565.28 0.00
User Defined 0.00 0.00 0.00 0.00
Septic 211.48 82.83 863.53 0.00 mOdeI them In pal rS'
Gully 0.00 0.00 0.00 0.00
Streambank 5.44 2.09 10.88 4.00
Groundwater 0.00 0.00 0.00 0.00
Total 268974.24 62963.18 471896.01 2548.94




End of Exercise 4

e \What Iif another streambank was
restored, how would you add it to the
model?

 What if Cover Crops were used Instead
of Reduced Tillage?

 What If Cover Crops and Reduced
Tillage were used together?



Exercise #5

e In the example watershed, what % of
urban land use Is open space?

 Next we will apply LID/Bioretention to 5
acres of Open Space
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Sample Problem Exercise #5

e Click Urban BMP Tool

— Select Open Space under urban land use options->Select
LID/Bioretention under Available LID/BMP -> Click Apply

LID/BMP

Set Urban LUD/BMP

=

Select a Watershed: 1 -

Select an Urban Land Use

(" Commercial (" Industrial " Institutional

Select LID/BMP

Available LID/BMP: LID/BMP Area (ac):

| LID/ Bioretention j | 5

Reset All

¥ Simple form

(" Transportation

(™ Multi Family

ingle Family (™ Urban-Cultivated ¢ Vacant-Developed % Open Space

Total Available Area (ac):

| 80.83

Apply LID/ BMP |

Exit ‘

e Click Apply, and review results on Urban worksheet
— The BMP reduced 4.3 Ibs N and 0.8 Ibs P
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Sample Problem Exercise #5

e The project will also install rain barrels
In 20 single family homes

Do you need to use BMP Calculator In
this situation?

e WWhat inputs do you need?

Remember: The LID practices with an * require runoff
volume input (Cisterns and Rain Barrels)
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Exercise #5, cont.

e The average size of each home’s total
rooftop area is —4,000 sq ft (0.1 acres)

e The total runoff volume from the
rooftops Is 43,560 cubic ft (1 ac-ft) per
year
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Set Urban LID/BMP (w25
Select a Watershed: 1 -

Select an Urban Land Use

" Commerdial (" Industrial " Institutional (" Transportation Multi Family LID*/Rain Barrel @
{* Single Family (" Urban-Cultivated " Vacant-Developed { Open Space SelifEirienlig Se L el s

practice (Baseline Runoff = 261,29 ac-ftfyr) :

Cancel

Select LID/ BMP

Available LID/BMP: LID/BMP Area (ac): Total Available Area (ac):

| LID*/Rain Barrel ~ | 200 | 484.97
J. Selected urban BMPs
Landuse Commercial Industrial |Institution{ TransportdMulti-Fam|{ SingleFamily [Urban-Cul{Vacant (dgOpen Space
W1 0 Mo BMP 0 Mo BMP |0 No BMP {0 No BMP {0 Mo BMP |LID*/Rain Barrel |0 Na BMP |0 Na BMP |LID/Giaretention
4. Pollutant loads from urban in |blyear
Watershed |Pre-BMP Load Load Reduction

N P BOD 155 N P BOD 155

W1 8610.390028| 1360 4991 34239.012| 404571 87| 4. 2907646) 0808260304 0 0
W2 1] 0 I 1] 0 I 1] 0
W3 0 0 0 0 0 0 0 0
W4 1] 0 I 1] 0 I 1] 0




Demo Installation Package
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Exercise #6

 Download data for all 4 subwatersheds
making up the Pigeon River drainage in
Huron County, Mi
— West Branch Extension-Pigeon River
— Dr Blair Drain-Pigeon River
— Campau Drain-Pigeon River
— Little Pigeon River

e Save and open file in Excel




6 -) @ht'tp:";'\t.tetratech-Fh(‘com-'steplweb-':teplw-eb.html
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Spreadsheet Tool for Estimating Pollutant Load Model Input Data Server
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S ume Twp

‘ Step1. Select a state name from the list below.

Michigan
Minnesota
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7 Baseills
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‘ StepZ Select a county name from the list below.

Meade

Twp
| Twp

Mckinley

Twp

Huron
Ingham
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losco

o >

N-Pinnebog Fd

Bay, Po_rt__,-/

Step3: In order to download data for the entire County, click
on run report button on the right. Otherwise select one ar
more subwatershed boundary names from the below list.

s = _pipeon-id-h

Campau Drain-Pigeon River

County Line Creek-Frontal Lake Huron
Darlington Drain-Black River

Dr Blair Drain-Pigeon River

Comnt Oranch Lillame Cranle

saville-Rd

a

sSG
)

Step 4: Click on run report button when finished to see
STEPL input data tables

Grant

Twp:
e aing =P

10 km
1 p,

Latitude:44.008914

1
10 mi

Longitude:-82.982084

L \y-miwater-Rd

\ HUROMN
- T TUSCOLA

Elmwood
Twp

" Uniarwille [y C iy Farastyille Rd

Columbia | |
Iue Elkland

. | Verona

By €ty Foraswilla-Rd

About

——rr

- ——————— —————

l Sire ets-;

£ | Mare. .. | Agrial Elevation

Huron
Twp

'ﬁda.

tnda-Rd

—-53

Filion

| Lincoln
Twp

Si

Twp | T

nd-Be ach-RA =M 42

Bingham
T

ad;Axe;Rd

{
\ /
| !

A {

=2 "
Sarnia




Exercise 6, cont.

e Copy and paste input data into your
STEPL workbook, in this order:

— West Branch Extension-Pigeon River
— Dr Blair Drain-Pigeon River

— Campau Drain-Pigeon River

— Little Pigeon River

e What required piece of information was
not provided?
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1. Input watershed land use area (ac) and precipitation (in)

User
Watershed |Urban Cropland |Pastureland |Forest Defined Feedlots
W 1616.662) 22635702 1742 012 1402 661 0 1.074
W2 1131.095] 13391 452 2664 212 2300 666 0 1.741
W3 2764 358 259911543 3369 491 492 167 0 2077
W4 555209 6al7 034 1609243 906.033 0 0.77
2. Input agricultural animals
W atershed | Beef Catile |Dairy Cattle | Swine (Hog) Sheep Hor=e Chicken Turkey Duck
Wl 38 T2 1005 21 17 i 3 a
w2 a0 1208 1818 ar 28 2 i 9
w33 it 1438 1944 20 32 a 7 11
W 20 295 755 a2 25 i £ a8
Total 208 BT 5320 220 102 2 20 a2

3. Input septic system and illegal direct wastewater

No. of Population Septic

Septic per Septic Failure
Watershed Systems System Rate, %
WA 725 2 1.14
W2 366 2 1.14
W3 1213 2 1.14
W4 130 2 1.14
Optional Data Input:

5. Select average soil hydrologic grou

p {SHG), SHG A = highest infiltration an

Watershed SHG A SHG B SHG C SHG D SHG
Selected
W1 c
W2 B
W3 C
W4 B




1. Total load by subwatershed(s)

Review Results on Total Load worksheet

Watershed | N Load (no | P Load (ne | BOD Load | Sediment [N Reduction|P Reduction BOD Sediment
BMP) BMP) (no BMP) | Load (no Reduction | Reduction
BMP)
I year |byear |byrear thyaar Ibyear Ibyear |b'year tiyear

|W1 274033.41 64040.8 4723779 2667.9 5069 4 1078.4 481.9 119.0
W2 55897 8 9378.0 135292.5 1689.7 0.0 0.0 0.0 0.0
W3 148807.5 24355.0 357517.3 3263 4 0.0 0.0 0.0 0.0
W4 29105.0 459202 70785.7 1010.5 0.0 0.0 0.0 0.0
Total 507849.6 102694.0] 1035853 .4 86.36.5 5069 .4 1078.4 481.9 119.0

2. Total load by land uses (with BIMP)

Sources N Load P Load BOD Load | Sediment
(Iblyr) (Iblyr) (Iblyr) | Load (tyr)

Urban 31517.66 4862.69( 122126.29 723.85

Cropland 417979.78 91011.51|  755220.48 7638.22

Pastureland 43164.59 3381.65) 139703.01 145.47

Forest 799.02 397.30 1987.94 6.01

Feedlots 8603.73 1682.27 13523.86 0.00

User Defined 0.00 0.00 0.00 0.00

Septic 709.98 278.07 2899.08 0.00

Gully 0.00 0.00 0.00 0.00

Streambank 5.44 2.09 10.88 4.00

Groundwater 0.00 0.00 0.00 0.00

Total 502780.20[ 101B615.59| 1035471.55 8517.55




Exercise #7

e Add Cover Crop BMP with the following
efficiencies: Nitrogen 0.3, Phosphorus
0.25, Sediment 0.35

e Update BMP Data and view In Cropland
BMP dropdown list




Steps to Add New BMP

From STEPL customized menu, select View/Edit BMP

List option

— You can also unhide BMPList worksheet (see
Exercise 2 to unhide a worksheet)

Insert a new row after the Cropland Contour Farming
BMP on the BMPLIist worksheet

Enter Cropland under Landuse column and Cover
Crop BMP with the following efficiencies: Nitrogen
0.3, Phosphorus 0.25, Sediment 0.35

Click on Update BMP Data and view in Cropland
BMP dropdown list on BMP worksheet

Click on Save Updates to update the BMP list for
BMP calculator (for next exercise)



r|;_7| = 9 - |5 TrainingExercisel xlsm - Microsoft Excel | NET)
g Home Insert Page Layout Farmulas Data Review View Add-Ins Esri Maps Muance FDF Team [A] @ o 22
STEPL *
Menu Commands
AB - J«| Cropland "
A B C D E F G H I J K E
1 Landuse BMP & Efficiency N P BOD [Sediment Instruction:
2 Cropland =Dont Delete | 4. Do not delete the greyed rows.
3 Cropland 0 No BMP 0 0 0 0 <Don't Delete | 2 BP eficiencies should be <=1.
4 |Cropland Combined BMPs-Calculated 0 0 0 0 3. Ifyou add a row for a new BMP, you
5 Cropland Contour Farming 0.485 0.55 ND 0.405 must specify landuse, BMP name, and
6 [Cropland __|Cover Crop 03 0.25 ND 0.35 pollutant remowal efficiencies.
[ |Cropland Diversion 0.1 0.3 ND 0.35 4. Type "ND" for no data
9 |Cropland Reduced Tillage Systems 0.55 0.45 ND 0.75 Sélection boxes on the BMPs shest
10 Cropland Streambank stabilization and fencing 0.75 0.75 MD 0.75 6. Click "Save Updates" to sahethe-
11 Cropland Terrace 0.2 0.7 ND 0.85 E:MP list male;’:a] text fles in the
12 Pastureland <Daon't Delete
13 Pastureland |0 Mo BMP 0 0 0 0 <Don't Delete STEPLISupport foder.
14 |Pastureland |Combined BMPs-Calculated 0 0 0 0
15 Forest <Don't Delete
Update BMP Dat
16 Forest 0 No BMP 0 0 0 0 |<Dont Delete _Pote BMP Data
17 Forest Combined BMPs-Calculated 0 0 0 0
18 Forest Road dry seeding ND ND ND 0.41
19 Forest Road grass and lequme seeding MD MD MD 0.71
20 |Forest Road hydro mulch ND ND ND 0.41
21 Forest Road straw mulch MD MD MD 0.4
22 |Forest Road tree planting ND ND ND 0.5 Save Updates ‘
23 Forest Site preparation‘hydro mulch/seedfertilizer ND ND ND 0.71
24 |Forest Site preparation/hydro mulch/seed/fertilizer/transplants ND ND ND 0.69
25 Forest Site preparation/steep slope seeder/transplant ND ND ND 0.81
26 Forest Site preparation/straw/crimp seed/fertilizer/transplant MD MD MD 0.95
27 |Forest Site preparation/straw/crimp/net ND ND ND 0.93
28 Forest Site preparation/straw/net/seed/fertilizer/transplant MD MD MD 0.83 hd
M 4 M| Input /BMPs . TotalLoad . Graphs | BMPList /%] 4 ¢ [
Ready | I | Average:03  Count6 Sum:09 |[EHEE 100% (=) [ (1)




Exercise #8

Estimate total annual load and load reduction with reduced
tillage and filter strips (shown below) applied to 550
acres and cover crops applied to another 550
acres

Reduced tillage

Filter strip

Load

93



Exercise #8

Enter BMP data in BMP worksheet

— In Table 1, which is for cropland areas, select “Combined-
BMP calculated” under BMP column to indicate that we have
multiple BMPs applied to cropland.

— Note that the N, P, BOD, and Sediment BMP efficiencies
remained zero.

— If you had the combined efficiency values for this particular

BMP train, you would enter them in Table 7 (number in red).

— We do not have the values, so we will use the BMP
calculator (next step)

94



Exercise #8

* Run the BMP Calculator by selecting the BCI&*
STEPL/BMP Calculator menu of the STEPL = -
D E & S W& %
spreadsheet.

— If the system cannot find the BMP Calculator R Load or Area-550.00
program, navigate to /STEPL folder and select NEf0300 || |PEfi=0.450
BMPCalculator.exe PET00 e

e Using the BMP Calculator interface, do the Sedl Eff=0.350 !
fOI IOWl n g Loadd or Area=0.000

— Add 4 BMP boxes (one for each BMP plus the
Combined total)

— Enter BMP information (type, area, etc.) for
each BMP box by double-clicking the box

— Left click and hold to draw a connection

P Eff=0.730
COD Eff=0.000

i Eff=0.700
Sed Eff=0.630

between boxes. You may move the boxes Load or Ara=0.000
around. | i
— Click the Run button to calculate the Combine Edenm
eff|c|ency . N | | LDIT;I‘ :_I:uzg 2I:-r Ares=1100.000
— Enter the combined efficiencies in Table 7 of PEM0SSE
STEPL spreadsheet. Note the efficiencies are Sediment Eff=0 631

reflected in Table 1.

Also note the Total Area treated. Calculate the
new % Area BMP Applied
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e Enter the combined efficiencies in Table 7 of STEPL
spreadsheet. (copy and paste)

7. Combined watershed BMP efficiencies from the BMP calculator

Watershed |[Watershed Combined BMP Efficiencies
N P BOD Sediment |BMPs

W1-Crop 0.582 0.556 0 0.631{Combined BMPs

e Also note the Total Area treated. Calculate the new
% Area BMP Applied

1. BMPs and efficiencies for different pollutants on CROPLAND, ND=No Data
Watershed |Cropland

N P BOD Sediment |BMPs % Area BMP Applied

(e

W1 0.0282852| 0.0270216 WEIGEGEE] [l Combined BMPs-Calculated y 4.86




Review Results

1. Total load by subwatershed|s)

Watershed | N Load (no | P Load (no | BOD Load | Sediment |N Reduction|P Reduction BOD Sediment
BMP) BMP) {no BMP) Load (no Reduction | Reduction
BMP)
Ibfyvear |bfyvear |bfyear thyear |biyvear |bfyear Ib/year thyear
[WA1 27403341 64040.8 472377.9 2667.9 8830.7 2053.9 669.7 148.3
W2 55897 8 9378.0 135292 5 1689.7 0.0 0.0 0.0 0.0
W3 1488075 24355.0 357517.3 3268 4 0.0 0.0 0.0 0.0
W4 29105.0 49202 707657 1010.5 0.0 0.0 0.0 0.0
Total 507849.6 102694.0{ 1035953 4 8636.5 8830.7 2053.9 669.7 148.3
2. Total load by land uses (with BMP)
Sources N Load P Load BOD Load | Sediment
(Ibfyr) (Ibfyr) (Ibfyr) | Load (tfyr)

Urban 31517.66 486269 122126.29 723.85

Cropland 414218.55 90036.00{ 755032.65 7608.87

Pastureland 43164.59 3381.65( 139703.01 145.47

Forest 799.02 397.30 1967.94 6.01

Feedlots 8603.73 1682.27 13523.86 0.00

User Defined 0.00 0.00 0.00 0.00

Septic 709.98 278.07 2899.08 0.00

Gully 0.00 0.00 0.00 0.00

Streambank 5.44 2.09 10.88 4.00

Groundwater 0.00 0.00 0.00 0.00

Total 499018.96] 10064008 1035283.71 8488.20




Exercise 9

e Multiple practices are applied in W2

e Estimate total annual load and load reduction with reduced
tillage and filter strips applied to 550 acres, cover crops
applied to another 250 acres, contour farming on 100 acres,
and terraces on 50 acres

e Filter strips are in place to treat runoff from the upland
terraces and contoured fields

- S
. ) Terraces
Filter strip /

N

Filter strip




EB - BMP Calculator

[ = | B i

File Edit VYiew Help

O | & =R
Load or Area=550.00(
M Eff=0.550
Load or Area=250.00 P Eff=0.450 Load or Area=100.00 Load or Area=50.000
M Eff=0.300 BOD Eff=0.000 M Eff=0.485 M Eff=0.200
] P Eff=0.250 Sed Eff=0.750 P Eff=0.550 FEff=0 700
BOD Eff=0.000 BOD Eff=0.000 BOD Eff=0.000
Sed Eff=0.350 \k( Sed Eff=0.405 Sed Eff=0.850
Load or Area=0.000
W Eff=0.700
P Eff=0.750
l BOD Eff=0.000
Sed ETF=0.850 Load or &rea=0.000
M Eff=0.700
P Eff=0.750

BOD Efi=0.000
Sed Efi=0.650

Load or Area=0.000
N Eff=0.000

P Eff=0.000

BOD Eff=0.000
oed Eff=0.000

Total Load or Area=950.000
N Eff=0.709

P Eff=0.707

BOD Eff=0.000

Sediment Eff=0.754

Ready MNUM




e Enter the combined efficiencies for W2

Watershed |Cropland

N P BOD Sediment  |BMPs % Area BMP Applied
W1 0.0282852| 0.0270216 VRG] [l Combined BMPs-Calculated : 4.86
W2 0.050339] 0.050197 [ IVGREEY [l Combined BMPs-Calculated : 11

Watershed |Watershed Combined BMP Efficiencies

N P BOD Sediment |BMPs

W1-Crop 0.582 0.556 0 0.631|Combined BMPs
W2-Crop 0.709 0.707 0 0.754|Combined BMPs




Review Results

1. Total load by subwatershed|s)

Watershed | N Load (no | P Load (no | BOD Load | Sediment |N Reduction|P Reduction BOD Sediment
BMP) BMP) (no BMP) | Load (no Reduction | Reduction
BMP)
|biyear |b/year |b/year tiyear |biyear |b/year |b/year tiyear
W1 274039 4 64040.5 472377.9 2667.9 8830.7 20539 669.7 148.3
VW2 55897.8 9378.0 135292.5 1689.7 1867.8 356.7 5222 81.6
W3 148807 .5 243550 3575173 3268 4 0.0 0.0 0.0 0.0
W4 29105 0 4920 2 707657 1010.5 0.0 0.0 0.0 0.0
Total 507849 6 102694 0| 1035953 4 8636.5 10718.5 2410 6 1191.9 2299
2. Total load by land uses |with BMP)
Sources N Load P Load BOD Load | Sediment
(Iblyr) (Iblyr) (Ibfyr) | Load (tiyr)
Urban 31517 .66 4862 69) 12212629 723.85
Cropland 412330.71 89679.34| 75451043 752727
Pastureland 43164.59 3381.65] 139703.01 145.47
Forest 799.02 39730 1987 94 6.01
Feedlots 8603.73 1682 27 13523 86 0.00
User Defined 0.00 0.00 0.00 0.00
Septic 709.98 278.07 2699.08 0.00
Gully 0.00 0.00 0.00 0.00
Streambank 5.44 209 10.88 4.00
Groundwater 0.00 0.00 0.00 0.00
Total 497131.13] 100283.43] 1034761.49 8406.60




Exercise #10

e Congratulations, you secured grant
funding to retrofit a 1.5-acre industrial
parking lot. The project will replace 1
acre of concrete with porous pavement.
The entire parking lot will be bordered
by vegetated filter strips to capture
runoff. Add these BMPs to watershed 1.

— Hint: you will need to use the BMP
Calculator




rﬁB - BMP Calculator [ —

File Edit View Help

Load or Area=1.000 Load or Area=0.500
M Eff=0.850 W Eff=0.000

P Eff=0.650 P Eff=0.000

BOD Eff=0.000 BOD Eff=0.000
Sed Eff=0.900 Sed Eff=0.000

Load or Area=0.000
N Eff=0.400

P Eff=0.452

BOD Eff=0.505
Sed Eff=0.730

Total Load or Area=1.500
M Eff=0.740

P Eff=0.650

BOD Eff=0.505
Sediment Eff=0.252

Ready




Set Urban LID/BMP

Select a Watershed:

T

Select an Urban Land Use

Available LID/BMP:

LID/BMP Area (ac):

Total Available Area (ac):

" Commerdal (* Industrial (" Institutional (" Transportation " Multi Family 0.74
(™ Single Family (™ Urban-Cultivated  Vacant-Developed { Open Space P Removal efficency (0-1): 0.69
| |
Select LID/ BMP

| Combined BMPs-Calculai~| | 1.5 161.66 TS5 Removal efficiency (0-1): | 0.892
¥ Simple: form Reset All Apply LID/BMP ‘ Exit ‘ I oK |

-

—G e |

Enter the calculated BMP efficiencies:

Combined BEMPs-Calculated Efficiencies

M Removal effidency (0-1):

BOD Removal effidency {0-1): 0.505

e Review results in Urban worksheet

4. Pollutant loads from urban in |b/year

Watershed |Pre-BMP Load Load Reduction

N P BOD TSS N P BOD TSS
W1 8810.390028| 1360.4991| 34239.012| 404571.87| 11.492883 1.88273858| 17.693854| 416.71071
W2 £119.32894| 787.77169) 19643.972| 235220 0 0 0 0
W3 16065.7621| 2326 4558| 58548.77) 691818.59 0 0 0 0
W4 2526450465 388.77481) 9694 5365 116083.9 0 0 0 0




1. Total load by subwatershed|s)

Review Results on Total Load worksheet

Watershed | N Load (no | P Load (no | BOD Load | Sediment (N Reduction|P Reduction BOD Sediment
BMP) BMP) {no BMP) Load (no Reduction | Reduction
BMP)
Ib/fyear Ib/year Ib/year thyear Ib/year Ib/year Ib/year thyear
W 274039 4 640408 472377.9 2667.9 8837.9 2055.0 687.4 148.5
W2 558978 9378.0 13562582 .5 1689.7 1887.8 3586.7 5222 81.6
W3 145807.5 243550 357517.3 3268 4 0.0 0.0 0.0 0.0
W4 29105.0 4920.2 707657 1010.5 0.0 0.0 0.0 0.0
Total 507849.6 1026594.0 1035953 4 8636.5 107257 24116 12096 2301
2. Total load by land uses (with BMP)
Sources N Load P Load BOD Load | Sediment
(Ib/yr) (Ib/yr) (Ibfyr) Load (tlyr)
Urban 31510.46 4861.62 122108.60 723.64
Cropland 412330.71 89679.34| 754510.43 752727
Pastureland 43164 .59 3381.65 139703.01 14547
Forest 799.02 397.30 1987.94 6.01
Feedlots 8603.73 168227 13523 86 0.00
User Defined 0.00 0.00 0.00 0.00
Septic 709.98 278.07 2899.08 0.00
Gullhy 0.00 0.00 0.00 0.00
Streambank 5.44 2.09 10.88 4.00
Groundwater 0.00 0.00 0.00 0.00
Total 497123.92 100282.35) 1034743.80 8406.40




Contact Us

e Santina Wortman — U.S. EPA NPS
Technical Contact, R5 STEPL Contact

wortman.santina@epa.gov

e Khalid Alvi — Tetra Tech modeler,
STEPL technical support for U.S. EPA

stepl@tetratech.com


mailto:wortman.santina@epa.gov
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