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Why Estimate Pollutant Loads?

* Watershed planning (one of the 9 key elements)
e Target future management efforts
* BMP load reductions

* Required for 319 funded watershed planning and on-the
ground implementation



L oad Reduction Estimation

» | oad estimation techniques

= Using models to estimate loads

= Available models

= Model selection



What Approach to Estimate Loads?

Depends on:

* water quality parameters
* time scale

e data needs

* user experience

“simplest approach that meets your needs”

BUT justify your choice



Spreadsheet Models

« Spreadsheet Tool for Estimating of
Pollutant Load (STEPL) model

* Region 5 model
(a simple model not just for EPA Region 5)



Website
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Welcome to STEPL and Region 5 Model

Spreadsheet Tool for Estimating Pollutant Load (STEPL) 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).STEPL provides a user-friendly Visual
Basic (VB) interface to create a customized spreadsheet-based model in

(i Tl )

0 Internet

http:/ /it.tetratech-ffx.com/stepl




What is STEPL?

« Calculates nutrient and sediment loads by
land use type

 Calculates load reductions from Best
Management Practice (BMP) implementation

* A customized MS Excel spreadsheet model

— Simple and easy to use
— Data driven

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



Users

« Basic understanding of hydrology, erosion, and
pollutant loading processes

* Environmental data (e.g., land use, agricultural
statistics, and BMP efficiencies)

* Familiarity with MS Excel



Process

Sources

STEP 1

Groundwate

Runoff
Load before BMF—>-—> Load after BMP

Erosion/
Sedimentation

> STEP 2 > STEP3 — STEP 4



STEPL Main Program

 Run STEPL executable program to
create and customize spreadsheet

x|

STEPL: Spreadsheet Tool for the
Estimation of Pollutant Load

Yerzion 4.0 with BMP calculator

Developed for US Environmental Protection
Agency by Tetra Tech, Inc., Fairfax, WA,

October, 2005 ~Number of Subwatersheds

| -------------------------------- Select the number of subwatersheds: I1—i’
Abaut STEPL Exit Start

~Number of Special Sediment Sources in the Subwatersheds

Gully formations: |D il Impaired strearmbanks: |D i’

~Qption for Initialization

& Set initial land use areas and P Tast STEPL maodel with
animal nurmbers to zeros non-zero initial nurmbers

Spreadzheet tool creation progress:

| OK Cancel
] 50 100

(Click OK to create the spreadsheet tool in MS Excel




STEPL Spreadsheet

Microsoft Excel - TrainingDemo.xls -0 x|

] File Edit Wiew Insert Format Tools Data  Window Help  STEFRL Type aquestion forhelp = _ & X
- : = T Al & o =
IEHdRSSAIVE & 2R-F|9-0-18 £ 5] 5|6« e - @2
atta s 7 [ -0 -BE=HES N E-2-A F
A - e
A B | C | D | E | F | e | H | | | J | g
1 _STEPL Input Sheet: Yalues in RED are required input. Change worksheets by clicking on tabs &t the bottom. You entered
2 Thiz zheet iz compozed of eight input tables. The first four tables require uzers to change intial values. The next four tables (initially hidden) I:I:IJ
3 Step 1: Select the state and county where your watersheds are located. Select s nearby weather station. Thiz will automatically specify walu
4 Step 2 (a) Enter land uze areas in acres in Takle 1; (b) enter total number of agricutural animals by type and number of months per yvear that «
a () erter values for septic evstem parameters in Takle 3, and (o) if desired, modify USLE parameters associated with the selected cour
G Step 3 You may stop here and proceed to the BMPs sheet. If yvou have more detailed information on your watersheds, click the Yes button in
7 Step 4 (a) Specity the representative Zoil Hydrologic Group (ZHG) and soil nutrient concentrations in Takle 5; (b1 modify the curye number tak
5] (] modify the nutrient concentrations (mgfL) in runoff in Table ¥, and (d) specify the detailed land use distribotion in the urban areain T
g Step 5 Select BMPz in BMPz sheet. Step & View the estimates of loads and load reductions in Total Load and Graphs sheets
10 Show optional input tables ? b= Mo [T Treat all the subwatersheds as pansof a gangle watershed M Groundw
11
12 State County Weather Station (for rain correction factors)
13 Alabama = B cwin hd 0 Default <
14
15 Rai
16 1. Input watershed land use area (ac) and precipitation {in}
Pasturelan User Feedlot Percent An
17 Watershed |Urban Cropland i Forest Defined Feedlots Paved Total Rai
18 1 200 200 200 200 0 10 a0
18 L2 200 200 200 200 0 10 M| 10
20 Wi — N 200 0 10 T 810
21 il
' | Input ¢ BMPs £ Total Load £ Graphs f) | 4] | 2 IJ

Composed of four worksheets n




BMPs Worksheet

Gully and

Urban BMP Tool Streambank Erosion

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

Watershed |Cropland

M F BOD cediment  [BMPs % Area BMP Applied
W1 04585 0.55|MD 0.405 Js B 100
W2 0.1 0.3[ND 0.35 i = 100
W3 a a 0 1] © B 100

Each land use type within each watershed can have a separate BMP
or combinations of BMPs.

Can be partial application using the % Area BMP applied.

Can change the initial BMP efficiencies if local data are available.
12




Gully and Streambank

Erosion Calculation Tool

1. Gully dimensions in the different watersheds

Watershed Gully Top |Bottom Depth {ft) Length | Years BMP Soil Textural Class
Width | Width {f) to Form | Efficiency
fft) fft) 0-1)
Gully T 5 5 5 5 1 0.95

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
{ftiyr) {0-1)
Bank1 5 lil] o 1. Slight =(0.01 - 0.05 0.03 [0.95
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Gully Stabilization Worksheet

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

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) x Depth x Length / 2
14



Urban BMP Tool

5et Urban LID/BMP
Select a Watershed: | 1 -I

— Select an Urban Land Use

= Commercial ™ Industrial ™ Institutional " Transportation  © Mulki Family

™ Single Family " Urban-Cultivated © Yacant-Developed % Open Space

— Select LID/BMP

Available LID,/BMP: LID/BMP Area {ac): Total Available Area (ac):
1D, Bioretention > | 500 | 5.00
¥ Simple Form Reset All | Apply LID/BMP |
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Add New Data to BMP List

If a certain BMP is not in the selection list, can add your BMP to the database

Update BMP button
(BMPList worksheet)

7

New BMP added!

A B C D E F ] G [ H [ 1 T J ] K
Land BMP & Efficiency N P BOD 1i TG
Cropland <Don't Delete 1. Da not delete the greyed rows.
Cropland 0 Mo BMWP u] 0 0 u] =Don't Deletel 2. BMP efficiencies should be ==1.
Cropland Combined BMPs-Calculated u] 0 0 u] 3. Ifyou add a row for a new BME, you
Cropland Contour Farming 0.485 0.55 D 0.405 must specify landuse, BMP name, and
Cropland __ |Diversion 0.1 0.3 MDD 0.35 pollutant remaval eficiencies.
Cropland __ [Filter strip 07 0.75 WD 0.65 4. Type "hD" for no data.
Cropland __ |Reduced Tillage Systems 055 0.45 D 075 5. Click "Ldate BMP Data” 1o update
Cropland Strearnbank stabilization and fencing 0.75 0.75 MD 0.75 SBlB(EtIDI’: (SIS E the,BMPS BB
Cropland Terrace 0.2 0.7 MND 0.85 B, il NEEVE W IS D GEMD

BMP list to external text files indfe

Pastureland <Daon't Delete STEPL/SUppon foldet
Pastureland |0 Mo BWP 1] 1] 0 1] =Dan't Delets -
Pastureland |Combined BMPs-Calculated o] 1] 1] o] /
Pastureland |User Defined 0.5 0.5 0.5 0.75
Forest =Don't Delete
Forest 0 Mo BMWP i] 1} 1} ] =Dan't Deletml

New BMP added!
(BMPs worlgsheet)

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

Watershed |Pastureland

M F BOD

Sediment

Ll 04 05

04 0.75 ]
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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

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

BMP)
lb/year by ear lhivear tivear lb'y ear |hiyear lbiyear tivear

WY1 39585.58 AE15 6 ROGEE.. 3 3429 8.5 3.3 17.1 4.7
WY 39579.8 AE12.2 BOEE4. 2 335.0 0.0 0.0 0.0 0.0
W3 39579.8 AE12.2 BOEE4. 2 335.0 0.0 0.0 0.0 0.0
Total 1196454 1683599 182610.5 1015.8 8.5 3.3 17.1 4.7

Each row of results corresponds to a different watershed or project.
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Graphs Worksheet
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STEPL Online Input Data Server

http://bering.tetratech-ffx.com/website/stepl/viewer.htm

/3 STEPL Model Input Data Server - Microsoft Internet Explorer : - 10| x|
File Edit ‘“iew Favorites Tools Help | :f

eBack - -J - \ﬂ \ELI _;\J | /.__.) Search \i‘\? Fawvorites €‘E| <~ a_?— ,)_l] < _J ﬂ

Address I@ http:ffbering.tetratech-ff:. comfwebsite/stepliviewer hitm

£ STEPL Model Input Data Server [+ CHENVEK X=Eak"

Links >

jGo

Step 1: Select a state Step 3: Activate the

Colorado Select tool E and
Connecticut click on the map to
District of Colurnkia refine the area of
Delaware T interest

Flarid!
oricla hd WY GTMA

Califarnia

. 1A PA NJ Step 4: Select report
Step 2: Select a coun NE p4: p
P iy cA NV [yt IL | IN| OH - MD
co ks MO WVyaA
Alameda i’ KY
ilpm; TN N C Gemerates a preformatted report with
madar tables that ste direct!y int
G AZ | NM OK | AR sc iela ok ou o pasia circly o
Calaveras Mms! AL | GA
Colusa LI TX LA Generates preformated reports using

customn percentages of HUC surface area

Or select a HUC FL

15030101 : Hawasu-tohawe L«

15030102 : Fiute “Wash

16030104 Imperial Feservair  |This tool can be used to estimate the landuse and animal distiibution, number

15030107 : Lower Colorada of septic system and failure rate, and hydrologic group for your area of

16040203 : Smoke Creek Des b q 0 e o oo -

16040204 - Massacre Lake =] iterest. These information are required input for the STEPL model. The
data ave provided by HUCO (overlay of county and 8-digit hydrologic unit

oundary).

|@ Zoom ko Full Extent |i l_ l_ l_ l_ l_ |° Inkernet v

Or try USDA Uniled States Depariment ol Agrcullure
s National Agricultural Statistics Service

http://www.nass.usda.gov/



Questions?




