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Drainage Design Objectives
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Sources
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Urban Stormwater Hydrology History

« Early focus of urban stormwater was on storm sewer and flood
control design using the Rational Method and TR-55 (both single
event, “design storm” methods).

» The Curve Number procedure was developed in the 1950s by the
(then) SCS as a simple tool for estimating volumes generated by
large storm events in agricultural areas, converted to urban uses in
mid 1970s (TR55 in SCS 1976). Data based on many decades of
observations of large storms in urban areas, at Corps of Engineers
monitoring locations. Data available from the Rainfall-Runoff
database report prepared by the Univ. of Florida for the EPA.

 Water quality focus results form Public Law 92-500, the Clean
Water Act, 1972. Stormwater quality research started in the late
1960s, with a few earlier interesting studies. Big push with
Nationwide Urban Runoff Program (NURP) in late 70s and early
80s. Most still rely on earlier drainage design approaches.

Importance of Site Hydrology in the
Design of Stormwater Controls

* Design of stormwater management
programs requires knowledge of site
hydrology

» Understanding of flows (variations for
different storm conditions, sources of
flows from within the drainage area, and
quality of those flows), are needed for
effective design of source area and
outfall controls.
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Observed Curve Numbers for
. . Residential Area

The following equation can be used to (39% Imperviousness)
calculate the actual NRCS curve number
(CN) from observed rainfall depth (P) and

runoff depth (Q), both expressed in inches:

0.25 acre lots, sandy soils
(CN for A soils: 61 and CN for B soils: 75)

CN = 1000/[10+5P+10Q-10(Q?+1.25QP)!?2]

The following plots use rainfall and runoff data
from the EPA’s NURP projects in the early 1980s
(EPA 1983), and from the EPA’s rainfall-runoff-
quality data base (Huber, ef al. 1982).
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Source Characteristics of
Stormwater Pollutants

 Quality of sheetflows vary for different
areas.

» Need to track pollutants from sources and
examine controls that affect these sources,
the transport system, and outfall.

—

Runoff response curve for typical residential street, Toronto P Ondlng dlll‘ll—lgw ery llntense rain in area K_ g
having sandy soils. i m‘l
; ; s

/T/ V 7 - gl

o’t’:.ul ‘losses
6.7 mm

Maximum varigbl

|All losses satisfied at 13.5 mm runof,

Runoff (mm)

25
Reta (au) Pitt 1987




Tab 4 — Small storm hydrology

Disturbed Urban Soils during Land
Development

Road shoulder soil compaction due to parked

cars along road.

Direct
measurements of
turf runoff for
different soil
conditions.
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WI DNR Double-Ring Infiltrometer Test Results

(in/hr), Oconomowoc (mostly A and B soils)
g

Infiltration Measurements for Noncompacted,

Sandy Soils (Pitt, ez al. 1999)
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Infiltration Rates in Disturbed Urban Soils
(AL tests)

Infilteation Rate (infhr}

Sandy Soils Clayey Soils
Recent research has shown that the infiltration rates of urban soils

are strongly influenced by compaction, probably more than by
moisture saturation.

Infiltration Rates during Tests of
Disturbed Urban Soils

Number |Average
of tests infiltration
rate (in/hr)
Noncompacted sandy 36 13
soils
Compacted sandy soils 39 1.
Noncompacted and dry 18
clayey soils

All other clayey soils
(compacted and dry, plus
all wetter conditions)
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Long-Term Sustainable Average
Infiltration Rates (3 of 15 textures tested)

Infiltration Laboratory Tests for Silty Loam Soil
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Download WinSLAMM version 9.4
http://www.winslamm.com/

PV & Associates LLC

SLAMM for Windows

Source Loading and Management Model

Version 9.3

by

John 6. Voothees, PH, PE
PV and Assaciates, LLC
Robert Pitt, PhD, PE Hadison, Wiscansin 53704
Department of Civil and
Environmental Engineering
University of Alabama Caraline J. Burger, PE
Tuscaloosa, Alabama 35487 PV and Associates. LLC
Middleton, Wisconsin 53562

Copyright 1996-2008 Robert Pitt and John Yoorhees

Exit Program

Installing the program Disk contents and file structure

NEW INSTALL
. . . Executable program T 7
Place the WinSLAMM CD in your CD Drive (WinSLAMM exe) Eizﬂaigéngpiggdg:ﬁégg

On your CD drive, go to the “‘WinSLAMM’ Miscellaneous System Files _ . _.
Folder . Rain Files

Parameter and Cost Files le File and dard
Double-click on the ‘SETUP.EXE” file Help File Exaglge FF' el ;\n Standar

. - . and Use Folders
The program will install just like any other (WinSLAMM.HLP)
Windows program Documentation Update Folder
WinSLAMML og.txt

We recommend that you use the default folder WIinSLAMMFile )
settings when you install the program Summary.doc Users Guides
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J C:\Program Files\WinSLAMM

J C:\Program Files\WinSLAMM

Fle Edt View Favorites Tooks  Help

J J ? / ) Search Falders
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|| MADISONH.PRR
|| DELIVERY PRR
=] w1_cEo01.ppd
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El
B winsLAMMFileSummary  doc
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X 9 @
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48] Cost Template,csv
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Fle Edit ‘Miew Favorites Tooks  Help

: ) ; ? / ) Search Folders
6] winsLaMMLog. Tt
== Wisconsin,std

| w1_S5TRO4.5td .
=] w1_Res and Gther Urban May0s. std Hel p File

B w1_Com Tnst Indlust May0S std

Parameter
and Cost
Files

J C:\Program Files\WinSLAMM

X ¥ =

=] DelsL1.isu
=] DEISREG.ISR

@) WINSLAMM . HLP

] WARSLAMM, GID

=) sTRETORT.CPZ
=) nore.crz

= monraE. cpz
= MpwesT. P2
) MEDILM. CPZ
=) Low.cpz

| HicH.cpz

] IREGIZ DL
Wl winsLAMM,exe
%] sPR32xas 00k
(%) olehz7 00

[ %) MEHFLYGD. OCK
[%)FPsPr3s.0CK
[updates
[5tandard Land Use Files
[5hades Cresk Files

[CDHunksville Files
| Control Dema Files

' My Computer
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Wl insLAMM, exe
%] sPR32xas 00k
(%) olehz7 00
[ %) MEHFLYGD. OCK
[%)FPsPr3s.0CK
[updates
[ 5tandard Land Use Files

EjCost Daka 1 Mational CLosv
<

50 objscts

| Control Dema Files

23.5 ME ' My Computer

Fle Edit ‘Miew Favorites Tooks  Help

? / ) Search Falders

WinSLAMMLog.txt
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CD Conten

o E:\WinSLAMhEincumenla ion I

gy

s - Documentation

File Edit ‘iew Favorites Tools

Help

OEack - & ? - search Folders x m mv

address | EAWInSLAMM|Documentation
) Users Guide

1 slamm intro and uses.PDF

2 water quality and hydro,POF

3 sources.PDF

4 skormwater controls,pdf

S users guide.PDF

Biofiltration Example. pdf

Compacted sals and biofiltration. pdf

=

" Land development characteristics jan 2 2007 pdf

M54 Feb 16 2004 paper.pdf

Site: Development Characteristics For Stormater Modeling, pdf

SLAMM 1991 Calibration Report.pdf

Small storm and Particulate Washoff Contributing to Outfall Discharge.pdf

Small Skarm Hydrology, pdf

TwA Area Rain File Reference. pdf

Urhan Soil Sampling and Testing - Standard Operating Procadure.pdf

Costs of Urban Stormwater Practices pof UTCA final swales repart. pdf

cover FOF
detention pond design. PDF
Ewaluation of Filration Media, pdf

WInSLAMM and Low Impact Development.pdf
WinSLAMM calibration Sept 24 2008.pdf
™ WinSLAMMFileSummary pdf

Figld Collection of Site Development Characteristics,pdf @Spreadsheet to Estimate Conventional Drainags Costs.xls
Flow-Duration Analyses and Habitat Stability., pdf ™ program Structure Quick Reference Guidel.tF
Infiltration Report Using Amended Sails. pdf

Outline

Main Screen
Current File Data
Toolbar Selections

File
Pollutants
Tools
Utilities
Help
Land Use
— Run
Land Use
— Land Uses

SLAMM for Windows
SLAMM for Windows
Source Loading and Management Model
Version 9.3
L e sspeton. LLC

Robert Pitt, Ph. PE Madison, Wisconsin 53704
epartment of Civil and

Caroline J. Burger. PE
Tuscaloasa, Alabama 354 PV and Associates LLC

Middloton, Wisconsin® 53562

Copyright 1336-2008 Robet Pitt and John Voorhees

— Control Practices

Output

CD Contents — Users Guides

J E:WinSLAMMDoc umentatiopWUsers Guide

File Edit ‘iew Favorites Tools  Help

OEack < ? 7 Search Falders

iddress |[) EAWinSLAMM|Documentation!Users Guide
% WinSLAMM v 9.3 User's Guide Advanced Features,pdf
WinSLAMM v 9.3 User's Guide Control Devices.pdf
WinSLAMM v 9.3 User's Guids Intraduction. pdf
WinSLAMM v 9.3 User's Guide New Features.pdf
- WINSLAMM v 9.3 User's Guide Output, pdf

SLAMM for Windows

SLAMM for Windows

Source Loading and Management Model

Version 9.3

To Enter the Program

John G. Yoorhees. PH. PE

PV and Associates. LLC

Robert Pitt. PhD. PE Madison. Wisconsin 53704
Department of Civil and
Environmental Engineering
University of Alabama Caroline J. Burger. PE

Tuscaloosa. Alabama 35487 PV and Associates, LLC

Middleton. Wisconsin 53562

Copwright 1996-2008 Robert Pitt and John Yoorhees

Program

10



Tab 4 — Small storm hydrology

il WinSLAMM
File LandUse Pollutants Tools Run  Utiities Help

File LandUse Pollutants Tools Run  Lkilities  Help

S
Source frs Source
o Area Source Area H|w|P|D5(B Area
SLAMM Data File: BLAELY) Wisfia (it No. tacres) Parameters
(20 TR i 20 Entered
2 12.23 Entered
Cunent Land Use Current Land Use: Residential i
Main Menu Window without z
Current Source Area Curientisorceliea b6 |Paved Parking/Storage 1
a .DAT File 7
8 Paved Parking/S|

Unpaved Prkng/!
Unpaved Pikng/
Playground 1

Playground 2

Driveways 1
Driveways 2
Driveways 3
Sidewalks/Walks|

Curmrent File Data...
To enter source area data, select

) the Land Use menu item, and select
Current Fils Status the desired Land Use.
Check Curtent Fils Status

Land Use Areas

Land Use Areas

Residential Area: 0.00 Acres

Residential Area: 100.00 Acres 17 _[Sid lks/walks|
Institutional Area: 0.00 Acres Institutional Area: 0.00 Acres 18 (Steet Area 1
Commercial Area: 0.00 Acres Commercial Area: 0.00 Acres 19 |Stieet Area 2 - ntered
Industrial Area: 0.00 Acres Industrial Area: 0.00 Acres 20 |Stieet Area 3 7.49 3 Entered
Other Urban Area: 0.00 Acres Dther Urban Area: D00 Acros 71 _|Large Landscaped Area 1
Freeway Area: 0.00 Acres Freeway Area: 0.00 Acres 22 |Large Land: d Area 2

Total Area: 0.00 Acres Total Area: 100.00 Acres 23 [Undeveloped Area
Small Landscaped Area 1

%and:caped Area 2
Sm an

Main Menu Window with a
.DAT File t Cnctd Imp Area

Entered

Press F1 for Help

Current File Data

SLAMM Data File Name:
ChPrograrm FilesiwinSLAMew mdr.dat

Current File Data

[

Fle LandUse Polutants Tools Run Ublides Help

div ) Site Deseript: (100 acre base file of single famiy homes for Madison. This is based on a 5 site review amounting to
(approximately 33 acres. Does not include downtown [sthmus areas. No-snow season only

Source Area Source

SLAMM Data File e Source Area (aes] Area
now mdt DAT oo o Lelil
Roofs 2 -
Cunent Land Use: Residential Roofs 3

Seed =

Rain File:

Start Drate:
Cunent Source Area Erl
8 | Paved Parking/Storage 3
Unpaved Pikng/Storage 1
Unpaved Prkng/Storage 2
Playground 1

Current File Status Playground 2
i 1

| Cument File Data Entered

Pallutart Probabilty Distribution File: |{C:\PROGRAM FILE S Ww/INSLAMMYMADISONT.PPD

Funcif Coefficient File: CAPROGRAM FILESYWINSLAMMAVRLINDFF RSY

Entered
cways 2 Entered
eways 3

Sidewalks/Walks 1 Entered

Residential Area: 100,00 Acres Sidewalks Walks 2

In nal Area: 0.00 Acres Street Area 1 Entered

Commercial Area: 0.00 Acres Stieet Area 2 Entered

Industrial Area: 0.00 Acres Stieet Area 3 Entered

Other Uban Area: 000 Acres Large Landscaped Area 1

Froomay Arca: oy - Large Landscaped Area 2

Total Area:  100.00 Actes Undeveloped Area
Small Landscaped Area 1 Entered

Small Landscaped Area 2

Small Landscaped Area 3

Isolated/Water Body Arca

Other Pervious Area

Fress F1 for Help Other Dir Cnctd Imp Area

Other Part Cnctd mp Area

Particulate Solids Concentration File: [CAPROGRAM FILESWW/NSLAMMAMADISON.PSC

Particulate Residue Delivery File: CAPROGRAM FILES\WINSLAMM\MADISON PRR
Street Delivery File [Select LU] CAPROGRAM FILES\WINSLAMMYWI_STRO4.5TD
Residertial LU ¢ Industial LU

nstitutional LU ¢ Other Urbar LU Change all Street Delivery Files to Match the Current File

Land Use Areas

Commercial LU ¢ Freeways

Cost ‘

ation

lon

Drainage System: Deta Entered Cancel Continuc
L=
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Current File Data

SLAMM Data File Name:

[

M=]

ChPrograrm FilesiwinSLAMew mdr.dat

Fle LandUse Polutants Tools Run

Utiities  Help

Site Descript.: (100 acre base file of single family homes for Madison. This is based an a 5 site review amounting to
(approximately 33 acres. Does not includs dovntown [sthmus areas. No-snow season only

Edit | Seed 3
Edit | Rain Fil

Edit | Start Date 03/01/81 I™" Winier Season Rafige
Edit | End Date: 11/30/81

SLAMM Data File

Source Source
Area

No (acres)

new mdr DAT

Current Land Use: Residential

Current Source Area

Current File Status

Edit | Pallutant Prababilit Distribution File: |C:A\PROGRAM FILES\wINSLAMMAMADISONT.PPD

Edit | Runcff Coefficient File: CAPROGRAM FILESYWINSLAMMAVRLINDFF RSY

Edit | Pariculate Solide Concentration File: [CAPROGRAM FILESWINSLAMMMADISON. PSC

Edit | Pariculate Residue Delivery File: CAPROGRAM FILES\WINSLAMM\MADISON PRR

Edit | Street Delivery File [Select LU) CAPROGRAM FILES\WINSLAMMYWI_STRO4.5TD
 Residertial LU ¢ Industial LU

" Institutionsl LU ¢ Other Urban LU

Change all Street Delivery Files to Match the Current File

" Commercial LU Freeways

Use Cost ‘

I” Estimation

Optian

Edit | Drainage Syster: Data Entered

File LandUse Politants Options Run  Utilties Help

Input Data Printout

Out tions

Ci\Program Files\WinSLAMMnew mdr.dat

Ci\FilestSLAMMIWinSLAMM|BugsiE Th Caroline B Biofiter|STR. Clay Biofileerz,dat
Ci\FileslSLAMM|WInSLAMM)|BugsiHorwatich USGS12005 Apr 26 Catchbasin CleaningicatchSyr. dat
Ci\FilestSLAMM|WinSLAMM)|ELgsE TiCaroline B Biofiker |STR Clay Infil Device.dat

Exit

T T
Current File Status Playground 2
1

[ Curent File Data Entered Diiveways 2
Diiveways 3
Sidewalks/Walks 1
Residential Area:  100.00 Acres Sidewalks/Walks 2

0.00 Acres Steet Area 1

0.00 Acres Stieet Area 2

0.00 Acres Sticet Area 3
Other Utban Area:  0.00 Acres Laige Landscaped Area 1
Freeway Area: 0.00 Acres Large Landscaped Area 2

Undeveloped Area
Total Area:  100.00 Acres Smoll Landscaped Arca 1

Small Landscaped Area 2

Small Landscaped Area 3

Isolated Area

Dther Pervious Area

Press F1 for Help Othes Dir Crctd lmp Area
Other Part Cnotd Imp

Land Use Areas

Cancel Continuc

Source
P|O|S|B Area
Parameters
Entered
Entered

Entered
Entered

Entered
Entered

Entered
Entered

Entered

Area Source Area Area \ylw P‘ ]

1 Roofs 1 2.06 Entered

Paved Parking/Storage 3
Unpaved Pikng/Storage 1
Unpaved Prkng/Storage 2
Playground 1

Playground 2 Status
0 1

| Cunent File Data Entered

Land Use Areas

Residential Area:
In: nal Area:
Commercial Area.
Industrial Area:
Other Urban Area:
Freeway Area:
Total Area:

100.00 Acres
0.00 Acres
0.00 Acres
0.00 Acres
0.00 Acres
0.00 Acres

100.00 Acres

Press F1 for Help

Driveways 2

[ Entered
Sidewalks/walks 1 E
Sidewalks /Walks 2

Street Area | Ertered
Stiest Area 2

Street Atea 3 Entered
Large Landscaped Area 1 [ Ereed
Large Landscaped Area 2

Undeveloped Area Entered
Small Landscaped Area 1 et
Small Landscaped Area 2
Small Landscaped Area 3 Entered
Isolated/Water Body Area
Othes Pervious Area Erisied
Other Dir Cnctd Imp Area [ Eneed
Other Part Cnctd Imp Area

[ Entered

e

Qutput Format Options

Current File Data Entry Status

File Yersion Number: Va3

Required Data

DataFile Name
Start Date

End Date

Fiain File

Polutant Probabilty Distibution Fils
Fiunoff Cosfficient File

Particulate Solds Concentration File
Paticulate Residus Defivery File
Souice Area Data Entered

Sheet Delivery File

Drainage System

Clutput Printing Option Selected

Source Areas by Land Use for Each Rain - Complete Printout
" Source Area Totals and Outfall Summaries

Qutfall Data Only for Each Rain

One Line per Event Runoff and Flow Summary
- Continuous Hydrograph With B Minute Time Increments
Continuous Hydrograph With 15 Minute Time Increments
. Continuous Hydrograph With 60 Minute Time Increments
Water Balance Summary of All Detention Ponds
Save Outfall Runoff and Particulate Loading

for WinDETPOND Analysis
Save Model Dutput for Input into CE-QUAL-RIV1

i3
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Pollutants

5 File Landlse Polutants |Tools Run Utities Help
Pollutant Selection

Access Cost Data
Particulate Dissolved Total N Combine . dat Files Bl Area
SLAMM Data File: | petaied Gutput Gptions [acres)

H (W]
Parameters

Solids
Phosphorus
Nitrates

W
r

Montana SM 8 Single Faiy
Residential Clay - Standard Rain

Current Land Use: Residential

43.46 Entered
61.39 Entered
14.12 Entered

TKN 20.64 Entered
cop Current Source Area

Fecal Coliform Bacteria

Chromium Current File Data._.
Copper

Lead

Zinc Current File Status

Cunent File Data Entered
Cadmium [ug/L)
Pyrene Land Use Areas

Other 3 Residential Area:  543.75 Acres Sidewalks/Walks 2
Other 4 Institutional Area: 0.00 Acres Street Area 1 Entered
Dther 5 Commercial Area: 0.00 Acres Stieet Area 2 Entered
Other 6 Industrial Area: 0.00 Acres Street Area 3

Other Urban Area: 0.00 Acres Large Landscaped Area 1
The pollutants listed above are in the file Freeway Area: 0.00 Acres Large Landscaped Area 2
C:APROGRAM FILES\WINSLAMMAWI_GEDD1.PPD Total Area: 54325 Acres Undeveloped Area

Select a pollutant to evaluate it.

Select All
Clear All

Control Practice Cost Data

[ o@-UpllawFiter | 9-GiassSwales |

[ %4 Hydiodynemic Device | 5-SueetCleaing | 6 Biokltation Device | 7 -Caichbasi Cleaning

Summary Data

lect

|1 DetenonFond | KNewDevica | 3-Porous Pavement

CAFILESASLAMMYWINSLAMMATEST FILESSCOST FILESWCOST
EMPLATE.CSY

Land Use

Residential

Save File
Save File As..

Cost Index Selection
" Use User Defined

File Description: Cost File Template for Pre-Determined Costs - Birmingham Institutional
Cost

Commercial
Industial

Interest stz onDebt Capital | 5 % | Other Urban
Project Lie (vears) [ 20 Freenays

Ouifall and
Diain. System

Cost Index Yalues @ Use City Cost Index Yalues

Baseline Cost Index Value City Cost Index:

(o Cunent Year Cost Index Value
ol User Defined Cost

Land Cost by Land Use

Cost($)/acre

Bimingham, AL = | Tt Cost Index Mulipiier [ 07

Baseline National Cost Index  Current City Cost Index
Index Multpler [ 731474 IEEES

Press F1 for Help

Detailed Output Options

Biofilters

I~ Stage-Outflows File

[ Detailed Biofilter Output Fils

[ Stochastic Seepage Rate Detail File
[~ ‘Water Balance File

Catchbasins

I~ Stage-Outflows File

I Performance by Event Output File
I Performance By Step Dutput File
[~ Stagenflow Data File

Porous Pavement

[~ Wiater Balancs File

[~ Stage-Dutflow File

[~ Surface Seepags Rats Fils

I~ Detailed Output File

[~ Stochastic Seepage Rate Detall File

File

Small Landscaped Area 1
Small Landscaped Area 2
Small Landscaped Area 3
Isolated/Water Body Area
Other Pervious Area
Other Dir Cnctd Imp Area
Other Part Cnctd Imp Area

Wet Detention Ponds

[ Stone Weeper Detailed Output File
[~ Stage-Outflow File

[~ Outfall Discharge Hydrograph File

[~ Detailed Output File

v ‘water Balance Summany of All Ponds
[ Pond Stage-Areaolume Data

Street Cleaning

[ Street Ditt Removal File

I Washoff or Street Cleaning Detail File
[ Street Dirt Plaot Fils

190.14 Entered

- o]

[ Freeway W ashoff Detail File

Hydrodpnamic Devices

[~ Perfomance By Event

[~ Detailed Output Fils

[~ Stagedrflow File

[~ Stage-Dutflow File

Flow Duration Curve Data

I~ Plotting Calculations

I~ Detailed Data

Grass Swales

[~ Hyéhaulics Detailed Dutput File

[~ Particulate Rieduction Dutput Fils

[~ Incremental Performance Dutput File
I~ Hydhaulics and Concentiation by Event
I~ Iireducible Coneentration Detailed Dutput

Default Peak Flow to Average Flow Ratio | 3.3

Default Model Options

[~ Suppress Control Practice Review Warning Messages
[~ Suppress ‘Mo Street Cleaning with Catchbasin Cleaning’ Warning Message

Update [~ Tum *Save File Upon Exit' Message OFff

Options [~ Tum ‘Save Dutfall Runoff and Particulate Laading for

‘WinDETPOND Analysis' Output Option On

" Uncheck All Detailed Dutput Options
Cancel
Changes " Check All Detailed Output Dptions
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Tab 4 — Small storm hydrology

Utilities = T

Use Shift plus the arrow keys
to mave through the arid Percent i‘

File LandUse Polutants Options Run | Utiities Help Particle |-

12e
Crifal Partide Size Fies Source C:APROGAAM FILESWWINSLAMMAMIDWEST. CPZ : Than
w File Street Delivery Fies [micrang)| o_
_ i Area Particle Size
SLAMM Data File: 3 Runoff Coefficient Files Parameters
P T Roofs 1 Raifall Files Entered 100
Roofs 2 Particulate Solids Concentration Files Entered £l
Cunent Land Use: Residential Roofs 3 Particulate Residus Reduction Files File Description: 93

Roofs 4 Pollutant Files 91
Roofs 5

Paved Parking/Storage 1 29

Paved Parking/Storage 2 5 Enter Particle a5
; Save Fil .
Current File Dota.. oo o o ﬁ Size (100- 0] a

Current Source Area

| Unpaved Prkng/Storage

umaved Prknrstorege PAT@amMeter File Ed 82

Playground 1 Save File As... Fercent Greater Than Particle Size a0
Current File Status Playground 2
[~ Curent File Data Entered ; Entered 1 B
g:::g::z:g Entored Print to Text File g
Land Use Areas Sidewalks/Walks 1 EFE] Entered L€l
Residential Area: 100,00 Acres Sidewalks/Walks 2 5 : 1
Institutional Area: 0.00 Acres Street Area 1 3.92 Entered View Text File =)
Commercial Area: 0.00 Acres Street Area 2 133 Entered 5
Industrial Area: 0.00 Acres Stest Area 3 743 Entered
Other Urban Area 0.00 Acres Laige Landscaped Area 1 Continue 62
Freeway Area: 0.00 Acres Large Landscaped Area 2 : 57
Total Area:  100.00 Acres Undeveloped Area 51
Small Landscaped Area 1| 63.03 Entered
Small Landscaped Area 2 Cancel i - 43
Small Landscaped Area 3 a7
Isolated Area Particle Size [microns]
Other Pervious Area

Press F1 for Help Other Dir Cnctd Imp Area
Other Part Cnctd Imp

nt Parameter File

CAPROGR&M FILES\WINSLAMMYWI_SLOT.RSY

Data from lawn winoff study in Madison,

File Description:

Area Types [AT):
AT 1: Connected flat roofs AT & Directly connected unpaved areas AT 7: Pervious arsas - Clayey soils
AT 2 Connected Pitched Roofs AT B Pervioug areas - Sandy soils AT B Smooth testured streets
lect Fi R UL RS A AT 3: Directly connected impervious areas AT B Pervious areas - Silty soiks AT 5 Intermediate textured stieets
AT 100 Rough testured shreets

File Description: \Judy and Roger's Wisconsin data

' Runoff Coefficient Data
" Drainage Efficiency Coefficient Data

Fraction Reduction in Street Washoff Yield for Different Sized Rains Volumtric Runoff Caefficients for Rains (in. and mm ]

Rain Depth (inl| 0.04 [ 0.08] 0.12] .20 0.39[ 059] 073] 098] 12 [ 16 [ 20 24 28] 32 | Rain (in)| 0.01 [ 0.08[ 012|020 033] 053] 073[oss[ 12 [ 16 [ 202428 32 35[ 33 [ 43]
RainDepth{mm)| 1 | 2 | 3 | 5 | 10 | 15 | 20 | 25 | 30 | 40 | 50 | 60 | 70 | &0 | Rainfmml| 1 |2 | 3 | 5 [ 10| 15 | 20| 25 | 20 | 40 | 50 | 6o | 70 | &0 | 80 | 100 ] 125 |
Smooth TeswedStests | 097 | 0.6 | 032 091 082 070 05 033 020 000 000 000 0.00 000 AT1 (000 015 045 064 077 079 063 064 085 083 090 091 083 094 034 095 09
Inteimediate Textured 09709 082 091 082 070 05 0.33 020 0.00 000 000 0.00 000 AT2 (025 053 075 085 093 095 095 057 099 093 039 099 083 093 099 099 099
Rough Textwed Strests | 0.97 | 0,96 | 0.82 | 091 0.82 070 056 0.33 020 0.00 000 000 0.00 0.00 AT3 (035 044 049 056 064 063 073 077 081 085 083 091 082 093 054 054 095
ety Rough Textured 097/ 0% 092 091 08 070 056 033 0.20 0.00 0.00 000 0.00 0.00 AT4  [o00 000 000 000 047 064 072 077 081 085 083 091 082 093 054 054 095
) Fraction AT5 (000 000 000 000 001 007 001 00 0M 002 002 002 002 002 002 002 0.02
Usiﬁnrgbslﬁ;:ﬁfwk?s _—— ATE_ [000 000 000 (000 002 003 004 004 005 005 006 0.7 008 002 009 009
EE AT7 (000 000 000 (000 002 004 005 007 008 003 009 000 011 012 012 013

ATS (035 049 054 059 065 069 072 076 080 085 088 090 093 093 (094 095
AT (026 043 049 055 060 064 067 070 073 080 084 086 0490 091 (092 093
ATI0 [018 033 047 053 060 064 067 070 073 030 084 086 030 091 (092 033

Print to Text File | Save File Save File As... Cancel Continue

Use Shift plus the anow keys filecio)

to mave through the grid

Print to Text File ‘ Save File Save File As. . Cancel Continue




Tab 4 — Small storm hydrology

4 Rainfall P: ter Fil |Parli:ulate Solids Concentration Parameter File
ainfall Parameter File

- [ Seloct File | [FPROGRAN FILESTWINSLAHHTWI_AVG0TFSC

Rain File Mame:  [CAFILESYSLAMMYWANSLAMMADISTRIBUTIONYSTANDARD DATA FILESYRAINFILESNGREEN BAY wi 8ZRAN

File Description: |Changs based on seversl souce aress dec. 1333

Area Types [AT):

AT 1: Roofs AT 5: Paved Driveways AT 10: Other Pervious Areas

AT 2: Paved Parking AT B: Paved Sidewalks andWalks AT 11: Other Partialy Connected Pervious Areas
AT 3 Urpaved Parking, diveways, and AT 7: Large Landscaped Areas AT 12: Other Pattially Connested

walkways AT % Gmall Landscaped dreas Impsrvious Areas

AT 4; Paved Playgrounds AT % Undeveloped Areas AT 13 Paved Lane and Shoulder Areas

@+ Residential Land Use " Commeircial Land Use (" Dpen Space Land Use
" Institutional Land Use " Industrial Land Use " Freeways Land Use

Rainfall Depth (in)

Particulate Solids Concentiation (mg/L) Values for Rains (in. and mm_)

Rain in: 0.04 008 032 020 033 053 07 0838 12 16 20 2.4 28

Rair ] 3 5 10 15 20 25 i} 40 g0 B0 70
AT1 a7 a7 a7 a7 a7 e e 37 a7 a7 a
- - Rain  Julian Stating Stating | Starting | Ending | Ending | Rainfall  Duration Intensity  Interevent | = AT 2 130 130 130 130 130 130 130 130 130 130
January 1982 Mumber — Date Date | Tme | Dale | Tme | Deplhlr) (sl | fin/h) | Time (daps) AT3 154 154 154 154 154 154 154 154 154 154 154 154
1 ‘2 046 01/02/82 11000 01/02/82) 0000 020 1200 0.0z 108 | AT 4 164 154 154 154 154) 154 154 164 154 154 154 154
g9 | 208 01/04/82 02200 01/04/82) 1300 046 11.00 0.04 .08 ATH 164 154 164 154 1h4) 154 154 164 154 154 154 154
15 |16 1163 01A13/82 1500 01/13/82) 1600 oo 1.00 [uny} 0n ATE 75 75 75 75 75 75 75 75 75 75 75 75
22 (23 1238 0114/82 0300 01/4/82) 1200 004 300 0.01 113 AT 7 227 227 227 227 27| 227 227 227 227 227 227
29 (30 1363 0115/82 1500 01415482  20:00 005 G500 0.01 2 ATH 227 27 227 227 3| 2271 27 227 227 227 27
16.04 01A18/82  01:00 01418482 0700 007 GO0 0.01 0.96 AT A 16 16 16 16 16 16 16 16 16 16 16
17.25 0119/82  0E:00 01/19/82) 0900 0oz 200 [uAny} 113 AT 10 227 227 227 27 23 2w 2@ 227 27 227 27
Redraw Graph 1880 01/20/82 1200 01/20/82) 2300 017 1100 0.0z 042 AT 164 154 154 154 154) 154 154 154 154 154 154
Start Diate: ’W 19.38 01/21/82 0300 017214820 10:00 oo 1.00 [uny} 083 AT 12 164 154 154 154  154) 154 154 1654 154 154

2025 01/22/82  0R00 01/22/82)  07:00 0.0 1.00 0.01 033

End Date: 12/27/82 2063 | 01/22/82 1500 01/23/82 1300 017 2200 001 0.23 Print to Text File Save File Save File As. Cancel Continue

1 o1 non o1 .00 api 1an nnt o

Time [days]

[Pollutant Parameter File
Select File Ic PROGAAM FILESWINSLAMNMWI_GEQOT.PFD

File Description: [ [jpdate of the pollutant fils using USGS monitored number fiom several projects:

|Parti(ulate Residue Reduction Parameter File

[ SolectFils | [FFROGRAN FILESWINSLAMMIDELIVERY.FRR Particulate Pallutants Filterable Pollutants
== - C toas ikt Lo Dttt Ll
File Description:  |+emple delivery O Fhosshonns e Ahosthons S

0 Dachaian Alittiae Laadimian
Drainage Spstem Types [DST): o O TAK Other 2
DST 1: Grass Swales  COD € Other 3 CoD . Other 3
DST 2 Undeveloped Roadside  Other 4 Fecal Colifoim Bacteria Other 4
DST 3 Curh and Gutters, valleys, or sealed swalss in poor condition or very flat] € Chiomium £ Other & Chromium Other &
DST 4: Curb and Gutters, valleys, or sealed swales in fair condtion $ € Other & Ligner Other &
DST & Curb and Guiters, valleys, or sealed swales in goed condition (or very steep) Pollutant: Particulate Copper (mo/ko]

Pollutant Lnits

% (mg/kg]

Particulate Residue Reduction to Delivery for Different Sized Rains (in. and mm.) Land Use ==> | Fesidential |Institutional | Commercial |Industrial | Other Urban | Freeway
Roots - Mean 91.30) 96.00 96.00 853.00 91.30 853.00
Rainfin; 004 008 012 020 033 053 073 088 12 16 20 24 28 32 Roofs - COY 1.32 1.01 1.01 0.86 132 086
Rain [mm]: 1 2 3 5 10 15 20 25 30 40 50 B0 70 a0 Paved Parking/Storage - Mean 84.20 84.20 84.20 64.00 8420 £4.00
DET 1 092 097 094 08 074 01 044 026 007 0020 000 000 000 Paved Parking/Storage - COV 0.69 0.69 0.e9 0.80 0.E3 0.80
DET 2 093 098 0% 094 085 074 0BT 044 025 007 002 000 000 000 Unpaved Parking/Storage - Mean £2.20 £2.20 6220 £2.20) E220 E220
DST3 098 09 0% 085 061 046 031 022 013 004 o001 000 000 000 Unpaved Parking/Storags - COY 1.04 1.04 1.04 1.04 1.04 1.04
D5T 4 038 095 090 080 048 032 016 011 007 002 000 000 000 000 Playground - Mean E2.20 E2.20 62.20 62.20 62.20 62.20
D5STS 09 0595 088 075 03 018 000 000 000 000 000 000 000 000 Playground - COY 1.04 1.04 1.04 1.04 1.04 104
Driveways - Mean £2.20 £2.20 62.20 6220 6220 6220
Print to Text File Save File Save File As... Cancel Continue Drivevays - COY 1.04 1.04 1.04 1.04 104 1.04
Sidewalks/walks - Mear E2.20 62.20 62.20 6220 6220 62.20
Sidewalksw/alks - COYV 1.04 1.04) 1.04 1.04 1.04 1.04
Strest Areas - Mean 34.40 105.00 105.00 67.30 3440 200.00

Frint to Text File Save File Save File As__ Cancel Continue
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Tab 4 — Small storm hydrology

"WinSLAMM Main Menu

e [ |

There are five main menu topics in the prog |1 Typethefistfewletters ofthe word you'e locking fo.

summarized in the data grid that s access [
menu and a typical data grid are illustrated
desired source area row and the Source Ar 2 Clekthe index erry you wart, and hen click Dispey.

File atch File Editing Parameters

New - Clears out all data from current fil alﬁr\ PVﬂD‘ES&ﬂV Output

Open - Opén an sistg WinsLatlLost| (B

Save - Save the current WinSLAMH dat fofiration Gortrol Device.
road Crested Weir
foadCreted Wt e Dutet
st S
e o Lol Dvics
ot Dics iornaion
v L5V i 1o FaiFle

e Data Pl fom 3 Sandard Land Use Fie
itical Particle Size Files
fon Fle Data

e Fie Dot Enty Stsuc
35 Parsmete ode N

r-Develop:
Catchbasin or Drainage Controls
Biofiltration

I

i The data for each source area is :|
licking on the desired source area The main
uble-clicking on the cell that aligns with the

Sequence b

aat ile format
1l DOS fle format

F e

Drainage Control
Other Control

Change Parameters Globally - Not currently available
Run New File Sequence - Steps the userthrough all the data required by the model and found in th
Run
jows Calculation Module
D lodule

[

9=

File LandUse Pollutants Tools Run  Lkilities  Help

SouEce Area Source
SLAMM Data File: ':"T Source Area facres) |H |W|P|D (S
new mdi. DAT T [Roofs 1 706
Roofs 2 A

Current Land Use: Resid T 3 |Roofs3

4 |Roofs
Current Source Area 5 |Roofs

6 [Paved

7 |Paved

8 [Paved

9 [Unpav|

10 |Unpav|

11__[Playar:

12 |Playgn

Diiveways 1

Current Data Entered 14 |Driveways 2
15 |Driveways 3

Land Use Areas

16 lewalks/Walks 1
Residential Area: 100.00 Acres 17 _[Gidewalks/Walks 2
Institutional Area: 0.00 Acres 18 |Stieet Area 1
Commercial Area: 0.00 Acres 13 |Stieet Area 2
Industrial Area: 0.00 Acres 20 |Slreet Area 3
Other Urban Area: 0.00 Acres 21
Freeway Area: 0.00 Acres 22
Total Area: 100.00 Acres gi
25
26 |[5mall Land: d Area 3

27 _|lsolated/Water Body Area
28 [Other Pervious Area
Press F1 for Help 29 ||Other Dir Cnctd Imp Area
30 |[Other Part Cnctd Imp Area

Exit Program

373 Entered
3.92 S Entered
1.33 5 Entered
Entered
Entered

Land Use

Fie LandUse Pollatants Tools Run Ulities Help

w Residential

urce|
ea Source Area
Commercial 0.

Institutional

Area
(acres)

H W]

PO

5|B

Source
Area
Parameters

Industrial Roofs 1

Cther Urban 2| Roofs 2
Frecumays 3| Roats 3

4 | Roofs 4
Land Use Biofiltration [5_|Roofs §

Paved Parking/Storage 1
Paved Parking/Storage 2
Paved Parking/Storage 3
Unpaved Prkng/Storage 1
Unpaved Prkng/Storage 2
Playground 1
2| Playground 2
i 1

Pre-Development Runoff Guantities

Catchbasin or Drainage Cantrol

| Cument File Data Entered {_| Driveways 2

Land Use Areas

100.00 Acres
0.00 Acres
0.00 Acres
0.00 Acres
0.00 Acres
0.00 Acres

100.00 Acres

-

Press F1 for Help

Residential Area:
Institutional Area:
Commercial Area:
Industrial Area:
Other Urban Area:
Freeway Area:
Total Area:

B | Street Area 1

Street Area 2
Stieet Area 3
|_|Large Landscaped Area 1
Large Landscaped Area 2
Undeveloped Area
t_| Small Landscaped Area 1
Small Landscaped Area 2
Small Landscaped Area 3
Isolated/Water Body Area
Other Pervious Area
Other Dir Cnctd Imp Area
Other Part Cnctd Imp Area

2.06
12.23

Entered
Entered

Entered
Entered

Entered

Entered
Entered
Entered

Entered

I WinSLAMM Data File: [L:\work\projects\99068\Eng\SLAMM Training\Examples\Example 24B... [~ 0]

File LandUse Pollutants Tools Run  Lkilities  Help

Source hrea ‘ ‘ ‘ ‘ ‘ ‘ S
) A
SLAMM Dala File: R Bl A (actes) [H|W|P|0|S (B[ Area
Example 2 Diainags Basin € Cross |57 |Pavd Lane & Shidt Aisa 1 | 6.61 Entered
SC 1L 152 | Pavd Lane & Shidr Area 2
Current Land Use: Freeways 153 |Pavd Lane & Shidr Area 3
154 [Pavd Lane & Shidr Area 4
Current Sourde Area 155 | Pavd Lane & Shidr Area 5
156 | Large Turf Areas 1488 Entered

157 [Undeveloped Areas
158 | Dther Pervious Areas

159 [Other Directly Conctd Imp
160 | Other Partially Conctd Imp

Current File Status
Current File Data Entered

Land Use Areas

Residential Area: 0.00 Acres
Institutional Area: 0.00 Acres
Commercial Area: 0.00 Acres
Industrial Area: 0.00 Acres
Other Urban Area: 0.00 Acres
Freeway Area: 21.49 Acres

Total Area: 21.49 Acres

Press F1 for Help
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Tab 4 — Small storm hydrology

3 Street Source Area Parameters E]@
Source Area Paramet

Current Source Area: Stieet Area 1 Total Area: 3.92 acres

Total strect length in the 52 The street
study area [curb-miles): |2 width, in feet, is: | 30.4

Stieet Texture

" 1. Smooth ' 2. Inteimediate
T
" 3. Rough i~ 4 Very Rough [including oil and screens)
Land Use: Residential
and See: Hesidentia Street Dirt Accumulation
Source Area: Roofs 1 Total Area: 2.06 acres ¥ 1. Use value calculated by program based upon land use and street texture

2. Enter ion equation

Roofs: [~ Flat Roof [v Pitched Roof

I the Source Area:
™ Directly Connected or Draining to a Directly Connected Area
¥ Draining to a Pervious Area [partially connected impervious area)

Sl Type: [~ Sandy [~ Silty [ Clapey Initial Street Dirt Loading (Ibs/curb-mi]

* 1. Use value calculated by program based upon land use and street texture

" 2. Specify value: [235.40

Building Density: I Low K M
Alleys present: I~ Yes I~ No

—

Cancel Continue

[3 Freeway Source Area Parameters E]@ Pre-DeVe Opment Areas and Cu Ve

Current Land Use: Freeways

Current Source Area: Pavd Lane Shidr Area 1 Total Area: 34 acres N u l I I be rS (C N)

Freeway Drainage System

2. Curb and Gutters, Valleys, or
" Sealed Swales in poor condition
o G
3. Curb and Gutters, 4. Curb and Gutters, Valleys, Desorintion Froa fac)
 Valleys, or Sealed Swales  ( or Sealed Swales in good
in fair condition condition or very steep 77.00
23.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
and freeway length Total Area (ac)  100.00

2. Specily value: 262.23 Composite CN

Total Model Area [ac): 100.00

* 1. Grass Swales

Freeway Length (miles): [300
Average Daily Traffic (#f vehicles/day): 4500

Initial Freeway Dirt Loading (lbs/curb-mi)

(RN T NN

- Use value calculated by program based upon average daily raffici

=

Continue Cancel




Tab 4 — Small storm hydrology

Control Practices

Land Use: Freeways
Biofilter Number 1

Device Properties

Top brealsl 1500]  Add Dutlet/ Discharge
Bottom dres (1 1000

Tokal Depth () 400
Typical Width (1) [Cost est. orly) 10.00)
Native Soil Infilrtion Fiate (in/hi) 0.300)

Infl. Rats Frsction-Botiom (0-1) 1.00
Infl. Rate FisctonrSides (0-1) 1.00
Rock Filed Deplh (1] 1.00
0.0
PestSand |
Edit Existing Outlet

Enginesred Sai Depth ) S ekt
Engineered Sl Void Fatio (0]
Percent solids reduction ducto

Enginested Sl it ation B ate
(inh)

Source Areas from Land Use that Contribute Runoff to Biofiltration Control Devicels]

A e e e
R e e e i |

[ Paved Land snd Shouldsr 1
I~ Paved Land and Shouder 2
r
r
r

Lage Turf Areas

Lt s e e

Fraction of Runoff From 5 elected Source Areas Routed to Land Use Bidfiters (0 1)

Engineered Soil (1100
Inflow Hychograph Peak to
Average Flow Ratio

Kurnber of Devices in Souree
Areaor Land Use Change Geometry

Copy Biofiter Data Paste Biofler Data

Select Native Soil Infiltration Rate

 Sand-Binthr € Cla loam - 01 in/he Use Random

 Loamy sand - 25 infhr Silly ey loam - 0.05 infhr Number

 Sandyloam- 1.0 i Sandy clay - .05 invhr [ o

€ Loam- 0.5 nh Sty clay- 0.04 b fecoun fo
oam - 0.5 infhr iy elay inchr Infitration Rate

 Siltloam - 0.3 indhr Clay - 0.02 in/hr Uncertainty

" Sandy sitloam - 0.2in/he " Riain Bamel/Cistemn - .00 in/hr

b9
®
-
-~

SeleetPaticle | |G Prosram FlesWinSLAMMSNURF.CFZ
Sice File:

= Hydrodynamic Device

Biofilter Geomelry S chematic

Top of Engineered Sof

050

@ Top of Rock Fil
1.00 ==

| 050

Rehesh Schematic Delete Cancal ‘ T Continus. |

Land Use: Institutional
Source Area: Paved Parking/Storage 2

Model Hydrodynamic For Device Cleaning, Select Either

Device Number 1 Device with Lamella

™ Plat
Hydradynamic Control Device General Tub
Information - Enter for Both Single

es or Settling Device Cleaning
es Dates

[~ Device Cleaning Frequency

Chamber and Proprietary Devices Fiaction of device
atea with plates or
Tolal Source Area [zc) 30 o
Sy Do ] 30 | et i
umber of Lievices or distance bebween
Deevice Density [units/ac] 0300] | [pletes 1)

Select | Critical Particle Size file name: Nurber of plates or
‘IZ Progran FilesWinSLAMMALOW CPZ tubes a vettioal ine wil

intersest

Device Device

TN D

Single Chamber Device C|

1 - Awerage Sump Depth below Device
Outlet Inver (i)

Depth of Sediment in Device at
Beginning of Study Period (1t

2- Typical Outlet Pipe Diameter (]
Typical Dullet Pipe Manning’s n

3- Typical Outlet Pipe Slope (itf] Desice Flowr
Typical Device Sump Surface Area [5f) 1 — &

Street Level [ft]

Inflor Hychograph Peak to Average Flaw
atio

5 - Minimum Allowable Scour Depth

Below Outlet Invert (ft)

6 - Diameter of Orifice that Cotroks Flow 0.25|
to InLine Sump [ft]

7 - Inflows Orifice Invert Elewation (]
8- Length (] of Overflow Structure
|Acting a5 & Sharp-Creste:

- Elevation of Overflow Staucture to
Bypass In-Line Sump [t above sump

025"
4- Device Diepth from Sump Battam to _{ 3. 0.0500 4 10

Or Use Proprietary
I" Hydrodynamic Control
Device Information

I

—
Discherge Flow T
T

2 1.00

552)

Eorere Cancel Continue

Total Basin Area: 100
1. Area served by catchbasins [acres): 100.00]
2a. Catchbasin density [cb/ac): 0.5
50

&

{~ 2b. Mumber of Catchbasins:

3. Average sump depth below 3.00
catchbasin outlet invert [ftl:

4. Depth of sediment in catchbasin sump [ 000
at beginning of study period (A

5. Typical outlet pipe diameter [ft): 1.00

Typical outlet pipe Manning's n: 0.013

wpicel € Medium density residential (0.5 inlet

Densities £~ High density residential (1 inlet/acre;
" Ship commercial [1.2 inlets/acre)

" Low density residential [0.25 inlets/acre)

Typical outlet pipe slope [ft/f); [ 0020
Typical catchbasin sump surface oo
6.0

area [sfl:

Catchbasin Depth from Sump Bottom

to stieet level [ftl: 6.0
. Inflow Hydrograph Peak to Average

Flow Ratio 3.8

11. Leakage rate through sump 0.00

bottom [in/hr]

12. Select | Critical Particle Size file name:

C:4PROGRAM FILESWWwINSLAMMimedium. CFZ

" Shopping center [1.2 inlets/acre)

B3 Catchbasin Flow Bypass Data Q@

Catchbasin
Cleaning Dates

Select

Catchbasin
Cleaning Date
(mm/ddyy)

Catchbasin
Cleaning Mo,

& Magimum Flow to In-Line Sump:  ( Flow Inlet Diversion Elevation

[ooo  Mainun Flow to

ne Sump (cfs)

Clear and Exit Continue

Grass Swale Data

Total Area in Land Use [ac]

Area Served by Swales [ac)

Swale Density (ftlac)

Total Swale Length [f]

Average Swals Lenath to Outlst [ft)
Typical Bottom 'width [ft)

Typical Swale Side Slope [__ftH: 1Y)
Typical Longitudinal Slape [t \/H)
Swale Retardance Factor

Typical Grass Height (in]

Swale Dynamic | nfilration Aate (in/hr)
Typical Swale Depth (i) for Cost Analysis [Optional)

Residential | Institutional  Commercial | Industial - Other Urban| Freeway

Landlse | LandUse LandUse | LandUse LandUse | LandUse

14.m
5.00
481.08
2405.4

120
0.060
0.0

[~ Use One Swale System For All Land Uses

Select Critical
Patticle SizeFile|  payticle Size Distribution File Data Grid

Total area served by swales (acres): 5.00
Total area (acies): 14.01

FResidential LU

Institutional LU

=] Select infillration rate by soil type

&pply the Residential Land Use Particle Size File to All Active Land Uses

Select Swale Density by Land Use

AN
e e o'

(o €00 €0 0 ) 0 QD D )

Delete ‘ Cancel | Continue




Tab4- Small storm hydrology

Drainage System

Drainage System

Enter the fraction of each type of drainage
system serving the study area:

Grass Swales

o
=

Mote: The grass swale drainage system fraction is calculated from
the areas of the diainage spstem that are served by swales. These
areas are entered in the Grass Swale control practice

0.000
0.000

0.000
Curb and Gutters, Valleys, or Sealed

Swales in good condition or very steep |0.000

Undeveloped Roadside:

Curb and Gutters, Valleys, or Sealed
Swales in poor condition or very flat

Curb and Gutters, Yalleys, or Sealed
Swales in fair condition

' The total must equal 1. Total:  0.000
ntinue
The balance left is: 1.000

Land Use: Commercial
Source Area: Street Area 1

Select ¢ Steet Cleaning Dates

Total Area: 12.82

OR  * -Sueet Cleaning Frequency

Lire | Shest Cleaning
MNumber Date Frequency

1

@~ e

a
10

Street Cleaning

7 Passes per Week
5 Passes per Week
4 Passes per Week

B!

3 Passes per Week

2 Passes per Week

One Pass per Week

One Pass Every Two Weeks
One Pass Every Four Weeks
One Pass Every Eight Weeks
One Pass Every Twelve Weeks
Two Passes per Year (Spring
and Fall)

One Pass Each Spring

i i e e lia i e Tia ie i Tie

-

N KN N K ER KN N RN K

Model Run Start Date: 01/01/81 todel R

Final cleaning period

ending date [MM/DD/YY):

Continue ‘

Clear | Cancel Edits

un End Date: 12/31/81

Copy Cleaning D ats
Paste Cleaning Data

Delete Control |

Type of Street Cleaner
f+ Mechanical Broom Cleaner

" Wacuum Assisted Cleaner

Stieet Cleaner Productivity

1.

nts ba:

texture, parking density and

parking controls

r 2. Other (specify equation

coefficients]

Equation coefficient M I:l

[slope. M<1)

Equation coel
[intercept, B>1)

Parking Densities
1. None

2. Light

3. Medium

i le e BC e

Are Parking Controls Imposed?
" Yes

4_ Extensive [short term)
5. Extensive [long term]

sed on stieet

[25_]

+ Mo

Porous Pavement Control Device

Land Use: Residential

Source Area: Paved Parking/Storage 1

Total Area: 10

Parous pavement area [acres)

Porous Pavement Number 1

10.00

Inflow Hydrograph Peak to Average Flow Ratio [ 3.8

Pavement Geometry and Praperties

1 - Pavement Thickness (in]

Pavement Void Ratio (0-1)

2 - Aggregale Bedding Thickness (in]

4 garegate Bedding Void Ratio 0+

3- Agoregate Base Reservoi Thickness fin]
|ggregate Base Reservoir Void Ratio (01]

Dutlet/Discharge Options

Peforated Pipe Underdrain Diameter, f used
(inches)

4 Perforated Pipe Underdrain Outlet Invert
Elevation (inches abave Datur]

Murmber of Perforated Pipe Underdiains

Suburade Seepage Rate (in/h) - select below
or enter

Use Random Humber G eneration to Account
for ncertainty in Seepage Rate

Subgrade Seepage Aate COV

Select Subgrade Seepage Rate

r
C
sl
ol
~
s

Sand - 8in/hr  Clay lnam - 01 infhr
Loamy sand -25in/ht ™ Sily clay loam - 0.05 in/hr
Sandy loam - 1.0~ Sandy clay - 0,05 invhr
Loam - 05 in/hr " Silty clay - 0.04 indhr
Siltloam - 0.3 in/hr " Clay - D.02in/hr

Sandy sit loam - 0.2 inshr

Porous Concl

Porous Asphalt
Concrete Grid with

Aggregate Bedding N\

rete

| Layer
R et
SOV Magregae
LTSS Bedding
SR

e Pavement Layer
ration Rate Data

NI
RN

Never Cleaned
Thiee Times per Year

IritialIritvation Fate in/hr)

Percent of Infliation Rate After 3 Years (0-100)
Percent of Infilration Fate After 5 Years (1-100)
Percent of Original Infiliation Fiate Upon

Cleaning (0-100)

Time Period Until Compiete Clogging Oceurs (s) 8.0

Semi-Annually

Annually

Every Two Years
e Thice Years

v 1 Years
Every Five Years
Every Seven Years

Continue ‘

inlieRelietoNe No lie lia e’

Ewvery Ten Years

Cancel ‘ Delete Contiol

Dutfall Control

Total Area: 14.01 acres
Fond Humber 1

Select Particle Size Distribution File

Cumulative =~
Area
Steos )| (oie) \J[Z\Du'nl.r :‘

CAPROGRAM
FILES\WINSLAMMANURP.CPZ

Initial Stage Elevation (t) z
Preal to Average Flow Ratio: [ 3,00
Optional - Masimum Inflow

into Pand [cfs) Enter 0 o1

leawe blank for no finmit:

Enter faclon (greater [
than 0] that pou want to
madify all pond areas by

and then select Madify Modify Pond
Pond Areas’ buttan Areas

0.00 0.000 0.000
oo 0033 0.000
1.00 0043 0.044
2.00 0192 0784
3.00 0210 0.365
4.00 0253 0.557
7.00 0325 1.464
2.00 0,353 1.806

=l

Time (1.2 = Rainfall

Copy Pord Data

PastePondData | Eanee

Add Outlet

FAAAIIAIIIIT

Selectsd utlats [Max. 5] Double
Click to Edit or Delete:

1 - Broad Crested WWeir
2 - Broad Crested \Weir
3 -V-Noteh Wwheir
4 -\-Noteh Wwheir
5 - Broad Crested \weir

Recaloulate Cumulative =
Volume Save this Pond as a
WinDETPOND File

Continue

1 Delete
Pond

19



Tab 4 — Small storm hydrology

Warning Messages

3 Potential Control Practice Conflicts

1. Street Cleaning and Catchbasing contral practices are not allowed in the
same drainage basin.

2. ‘Wwet Detention Ponds, Street Cleaning, Catchbasing and nonvinfilrating
Biofiters in Source Areas ar Land Uses and End-of-Pipe Regional practices
such as Wet Detention Ponds and Infilration Basing may be redundant.

4. Street Cleaning typically is not allowed with Grass Swales unless the strest
system that drains to swales is a curb and gutter spstem.

9. The model assumes that any catchbasing ar hpdrodunamic devices are in

parallel and not in series. If

they are constructed in the field in series. they will

probably not perform as well as the model results indicate.

Praclices that are marked with & red 4 or ? indicats that there may be potential
prablems or conflicts with the combinations of contral practices in this .dat file )
either from a perfarmance point of view or with 2 Reaulaton Agency. Review Continue
the practices, and if appropriate either consult with pour Regulatary Agency or

modify the file to remove the potential problem

To prevent this message from appearing, fram the Main Menu go to ‘Tools/Detailed Output Options’
and check the 'Suppress Control Practice Waming Messages’ box.

J0

][5

File view

SLAMM Data File:

Area
Source Area {acies)

Source
Area
Parameters

new mdr DAT Roofs 1 2.06
Roofs 2 12.23

Rants 1

Cument Land Use: R

Cumrent Source Area

Current File Data...

Cunrent File Status

| S

‘ Save File and Execute

Save File with a Different Name and ‘

| Cunent File Data Entere
Land Use Areas

Residential Area:

Institutional Area:

Commercial Area:

Industrial Arca:

Other Urban Arca: 0.00

Freeway Area: 0.00 Acres
Total Area: 10000 Acres

Press F1 for Help

Cancel Program Execution

Laige Lanuscapeu sica <

Undeveloped Area

Small Landscaped Area 1 63.09

Small Landscaped Area 2
Small Landscaped Area 3
Isolated Area

Other Pervious Area
Other Dir Cnctd Imp Area
Other Part Cnetd Imp

Runoff Volume Tab

S0

Runoff Volume

urce Al

Patticulate Solids

Runaff Valume Patticulate Solids

Pollutarts Output

Summary

File Mame: [C:\Pragram Files\inSLAMMAControl Demo Filss\DetentionD emaMadaT. dat

n

Syetarm and 01

all Otnut Sumeang

Runoff Yolume (cu ft)

Data File: Liwb Output DemoDAT
Rain Fle: MSN1981.RAN
Date: 030404 Time: 34211 PM

Site Diescription: SLU/CLAY Liwb-Light Industial wet detention biofter

Source Area Total without Contrals

Oufall Total without Control

Flunaif Percent
Volume: Runalf
fou ) Redh.ction

Runoff Patticulate Patticulate
Coefficient Salids Conc. Solids Yield
(Rv) (mgrL) (Ibs)

| 2.3B4E+06 <== Percent
Reduction Basis}
Value

n2d [ 1310
19478

Percent
Patticulate
Solids
Reduction

Percent Reduction|
<== BasisValue

Cunent File Dutput: Total Befare Drainage System
Currert File Dutput. Total After Drainage Syster

Curent File Output: Total After Dutkall Contral

[ 23846406 000 %

[ 2384608 (S

f 19478

[ 2384608 (S

f 19478

4302

EES

Funoff Valume (cu, 1)
Statt Ran | Roofs1

Roofs2 | Paved  Urpaved  Stest Stieel Laige Other

Date Total Paking/ = Paking/ = Aweal | Awea2 Landsoaped| Pait Criold
Areat

Storage 1| Storage

07/04/81 il 151
071181 050 29086
07128 014 5241
o7n2sm 088 5337

1 130

i 0
EIE) E] 26 19

2287 o 518 0

72809 1228 4220 680

7ne 132 s 115234 2405 72m 1322

0748 012 4081
07158 007 &8
07188 01z 4061
778 054 354
Q205 0l

17 o 43 0
0 [ 218 0
43

0 [ 0
39223 a2 a5 25

it it i 0

ImpArea

0
12
[]
at
a0
0

0
i)
i

Land

e
Tataks

Entered
Entered

Entered
Entered

Entered

Entered
Entered
Entered

Entered

Toial | Calculsted
Losses o

lin)

il

02

010

k)

044

009

008

010

023

Cunent File Output: Annualized
Total After Dutfall Controls

Total Avea Modeled (ac) | 100.00 ‘Yearsin Model Run: | 1.00 |

2390E+06

&

runoff

| Prit Output Surmmary loTextl

Total Control Practice Costs|
Capital Cost I
Land Cast [ § 5480
Annual Mantenance Cost [ g 2384
Fresent Value of AllCosts [~ § 7273858
Annuslized Value of A1 Costs [ 70267

| volume event-by-event autput to determine which pond it is

Receiving Water Impacts
Due To Stormwater Runoff

(CWP Impervious Cot

ver hodel)
okimate

oo
Caloulated  Urban Stream

Classification

Peifam Flow \withaut Controls 020 Poor

Duration Curve

0
Ran | FRoole | Paved  Urpaved = Steet Stieel Laige Other
Total Paking/  Paking/ A Area2 Landicaped Pat Crctd

Storage 1 Storage 1 Areal | ImpArea

Summary for 4l Events
[ 1510

211
23962
215655

Totsl Area, with Diainage: and Outfall Controls - Runoft Volume (c}
i aal otal Total
Toal | Before Ater Aiter
firches) | Dranage | Dranage | Oufall
Spster

ystem

07/04/81 il 76822 75822
0718 050 7678 76709
07128 014 1021 10281
o7n2sm 088 151252 151252

Spstern | Conlal;

il
i
1684,

7ne 132 243780 243780 281825

P T m—c

utal

LB “afith Controls 0.20 Poor

20



Tab 4 — Small storm hydrology

Runalf Volume Paticulate Soiids Follutarts Output Summary Runalf Volume Paticulate Soiids Follutarts Output Summary
Runoff Volume [cu ft) [ Source Ares Runoff olume Conlribution ] Runoff Volume [cu ft) [ Source Area Runoff Yolume Contibution |
Diata File: Liwb Dutput Demo.DAT = Diata File: Liwb Output Demo.DAT =
Riain File: MSN1381.RAN 4 7720/ 054 3154, 152 39223 424 252 1WA5 2% 14 sa7es 057 023 973
Date: 030404 Time: $4211 FM 772048 0o 223 0 3075 0 35 1457 0 0 7200 028 [y %7
Site Desoiiption: SLU/CLAY-Liwb-Light Iniustrial wet detention biofiter Rain | Raofs] | FRools2  Paved | Unpaved  Steast Street Lage Other Land R Total | Calouated
Tatal Paking/ | Parking’ | Arzal Alea?  Landscaped PanCnetd | Use Losses CH"
Industial Areas - Funafl Yolume [ou. 1) Storege 1 | Storsge 1 real | Impérea | Tolds in]
Start Rain Roofs 1 Roots 2 Paved Unpaved Street Shrest Large Other Land Ry Tatal Calculated Summmary for Al Events
Dete Tatal Paking/ | Paking | Areal fiea?  Landscaped PartCnetd  Use Losses oNF Mirimum: 0 151.0 0 0 0 130.0 4820 0 0 7622 0.5 00s %54
Storage 1 | Storage 1 Areal Impfrea | Tolals (n] Masimur 132 85211 8610 115294 2405 7209 31389 1332 8000 243780 087 044 987
07/04/8 0 151 0 0 0 130 482 0 0 7622 [ 005 96 Average 03 23%2 1757 29928 4906 2022 8790 77 1633 BS6S 055 017 984
714 05 29086 128 34911 3% 243 3793 198 12 7eTOR 055 02 474 Total 382 215855 1581 28330 4415 18200 707 445 1470 590398 167
072 014 5241 0 2267 0 518 2235 ] 0 1021 028 010 932
072 08 53379 440 72809 1228 420 1845 530 a1 053 [iEi] %6
073 1.3 85211 861 115234 2405 709 3w 1332 30 2437E0 057 044 5.4 T otal Area, with Drainage and Outfall Conrols - Runoff Voume (o i)
0748 012 4081 0 1771 0 434 1858 0 0 8124 0.24 003 %3 Start Rain Tatdl Total Total R
07A15081 [iXig 608 0 0 0 215 [ ] 0 1688 003 006 983 Date Total Before After Alter
071881 012 4061 0 0 0 431 1858 0 0 6383 018 o010 8.0 frehes) | Dysinage | Dpanage | Dufal
0772008 054 BT 152 39223 424 252 7S 235 14 8d7es 057 023 973 v -
07/20/81 0.10 2323 [i) 3075 [i) 345 1457 0 [i) 7200 0.25 0.07 8.7 07/04/81 005 7622 762.2 0 0m
Fan Roofs 1 Foots 2 Faved | Unpaved | Stieet Stieel Caige Other Tand v Total | Calculated 0711481 050 76709 76703 0 0m
Total Paking/ | Paking’ | dreal Aiea?  Landscaped PatCneld  Use Losses CoN® 0728 014 10251 10261 0 0m
Storage 1 | Storage 1 Areal ImpArea | Tolals (in 07412481 085 151252 151250 41654 017
5 urnmay for A1l Events 07/13/81 13 43780 24380 281615 077 083 252 Dulfal
rdirimum: 05 161.0 0 0 0 1300 14820 0 0 7622 0.0 005 a5 0714781 012 124 8124 14001 042 007 930 [:Z] 08
i i 132 a5211 8610 115294 2405 709 3iam 1332 8000 243780 067 044 9. 715431 007 1638 1688 27341 1.41 003 1002 035 02
averae: 03 23%2 1757 29528 14906 2022 8790 Fiiki 1633 BS6ES 055 017 9. a7/18/31 012 6353 6353 6515 0z 010 81 038 0.7
445 18200 a7 445 1470 590808 15 720731 054 783 84769 31546 02 043 922 047 047
077204 0o 7200 7200 11108 040 0.6 EER) 077 0.7
S ummany for Al Events “Note: NACS does nat racommend using CHnethod for rains < 05in_See PreDevelopment Areas and CH' Help for mare info
Total Area, with Drainage and Ol Controls - Aunolf Vahume fou ] Rain Total Tatal Total Av Total | Calculated | Peak | Flushing FreDev.
Start Fain Tatdl Tatal Total Fv Total Before After Slter Losses " eduction | Aatin Runclf
Date Tetol Before After Alter linches] | Drainage | Drainage  Oulfal fin) Factor Velume (<f)
finohes) | Drainage | Drainags | Outfal System | Syctem | Contiok
Spstem | Conirals omber of q 3 q
7048 05 7622 7622 0 Fiaing:
GGl | [ 7703 76709 0 irimum: 0 7622 7622 0 0m 003 NI 035 om
Tz 04 10251 10261 0 hhaimum 132 243780 243E0 281625 141 07 1002 .00 252
o7z 08 1512 151282 RED i verage 042 65655 65655 45577 0m 023 %7 ] 080
07413481 132 243780 243780 281625 077 030 971 083 252 Outfal _'_1 [Totsl 382 530838 °S908%8 413750 233 _'j
S ain e TN Tanm i am ann amn aon = .

Runoff Volume Source Area Percent
Runoff Volume L Perlcute Soids Polltants 1 Outpu Sunmary
Funcf Volume (cu Source Area Runoff Yolume Contribution |
Data il Liws Outout DemoDAT
Mavimum 13 5211 8610 115294 2405 709 31 1332 8000 243780 087 044 97 FainFie: MEH198" RAN
Average 03 23%2 1757 29928 4906 2022 8790 77 1633 BS6S 055 017 9.4 s 04D TSI
Total 382 215855 1581 28330 4415 18200 707 445 1470 590398 167
Industrial - Source Area Percertage Contibution of Runof Volume:
i i Urpsved | Stest | Sieel | Laze | Jher | Lend
Total Area, with Drainage and Outfal Contiok - Runoff Yolume fou i e | Tt fudg) | Pokg, | et | Aea2 |Londsapec) PatCod | e
tat Rain Tatdl Total Total R Told | Calculated  Feak | Flushing | Det Basin | FreDev 5
Date Totsl | Before After Bfter Losses CN° | Reducon  Ratio  Out Stuct | Runoff e = . o o
linches] | Drainage | Drainage  Oulfal i actor ailed [l #H] Volume [cf) i oo e o o
System System Centiols sie. area H) whae & 81 2

07/04/81 0 7622 7622 0 0m 005 [ .00 om (AR 132 a3 123

071181 050 76709 76708 0 000 050 [ 1.00 079 o o 28 2

0728 014 10251 10261 0 0m 014 NiA 100 on et o1 o oH

07248 085 1512 1512582 41654 017 07 869 099 141 o2 054 %3 128

0738 13 243780 24380 281625 077 030 971 083 252 Dufal o 013 00 w7 22

74 012 8124 8124 14001 042 007 930 [:Z] 08 sunayleFroPodugfuets || . .

an | Roois? | Fods aved | Unpave Gt | Lae ther

OrA5/Et oo 1683 Tegs st 14 003 1002 0.35 02 Tetal Pakirgl | Pk hea  Landoospac PatCood

a7/18/31 012 6353 6353 6515 0z 010 81 038 0.7 Storage 1 | Stoage | beal | Inpbrea

0772048 05 783 84769 31545 02 043 922 047 047 ininum: [ 28 05 22 03 0o

077204 0o 7200 7200 11108 040 0.6 EER) 077 0.7 Masinum 12 481 10 632 05 0o
Summaty for A Events  "Note: NRCS does not recommend Using (N method for rains < 05 in. See PreDevelopment Arsas and CN' Help for more i Pl Ave .= L L [ 20

Flain Tatal Tatal Total Av Total | Calculated | Peak | Flushing FreDev.
Total Before After Slter Losses CN* | Reduclion | Aatio Runclf
linches] | Drainage | Drainage  Oulfal fin) Velume (<f)
System System Contrale

Number of E El 9
Mirimum: 0 7622 7622 0 0m 003 NI 035 om
Mavimum 132 243780 24380 281625 141 07 1002 .00 252
Average 042 65655 65655 45577) 0m 023 %7 ] 080
Total 382 530898 59089 413790 233 Ol
< | ;F‘




Tab 4 — Small storm hydrology

Particulate Solids Concentration Tab Particulate Solids Concentration Tab
Source Areas Outfall

Funolf Volume: Particulate Solids Polutants Output Summary

Funolf Volume Particulate Solids Polutants Output Summary

Concentration L 1l 5AYielc Contibulion Concentration 1 T 5Aield Contrbution
Data File: Liwb Qutput Demo.DAT Data File: Liwb Output Demo.DAT
Rain Fie_MSN1381 AN 0715080
Date: 130404 Tine: 94211 PM 0718t
0772081 270 1840
0742081
IncustialAreas - Concentaton of PARTICULATE SOLIDS (ng/L) Fools 2 ved | Unpaved Lage | Other
Stat Ran | Foofsl = Foofs2 | Paved | Unpaved  Sieet | Stest | lage | Other Faking! Landscaped PartCnctd | Use
Date | Tolal Pakig/ | Pakig/ = Aeal | Aea2 Lemscaped PaCrotd Ui Storage 1 | Storage 1 Aeal | Imphiea | Totals
Stoge 1 | Staage 1 eal | Impiea
Summry for Funclf Producing Everts
07704731 005 3000 4042 5125 Minimu: [ 3000 3000 200 1540 4580 270 1540 251
oA 080 MO0 MO0 2500 1540 67l 2270 1840 Masimun 1m  won a0 200 140 20 1540 451
071251 014 000 200 990 10%2 Fiwtave: 0m om0 30 200 1540 270 w40 230
072 0% om0 00 200 1540 w65 105 2270 1540
07138 13 W00 00 2500 1540 593 2200 1540
07714531 012 000 Total vea, with Drainage and Dutall Contioks - Concentation of PARTICULATE SOLIDS (mo/L)
07715431 007 3000 Start Fain Total Tolal  Cachbasin  Total
071881 012 a0 Dae | Toal | Beme | At | Volme A
0720 054 W0 20 1540 1540 fnches) | Dranage | Drainage | %Ful | Dufal | See
o203t %10 System orids| Corolled
fon Roofs 2 Urpeved L o L 07404781 05 w7 s [
ol ng/ | Paiking ardscaped | Pt Cncl se
[t | Feim) e i e, o as  am2 s C—
Summar or Bunolt Producing Everts 0712781 08 21 1810 207
inimum 005 mon  wWon 00 1540 94 270 1s0 251 0738 () 7 413
Masimum 1@ W00 00 2500 1540 167 210 1540 4051 o714 012 98 823 133
Fiwt v 00 mon Moy 200 1540 %28 071580 o B3 273 s
0718781 012 %7 213 se
0772081 054 368 289 208
Total Arca, with Drainage and Outfal Contoks - Concentationof PARTICULATE SOLIDS (m/L) 0772081 o0 a5 2ms 0 194
fon | Ta T Cochban Lol Flonsid Summery for Funolf Producing Everts
vy ek . SR il e Total Tosl  Catchbssn  Totsl | Flowswtd
fches) | Dianage  Dranags | XFul | Oufdl | See Pl | el | e |Cqohpain)  Tadl | floed
System | System ontios | Cortrolled lirches) | Drainage  Drainsge % Ful Outfal Sie
7 0B we7 s System ok | Contoled
071173 050 a5 w8 o
o7n2m 014 ®es 3|0
072 0 281 23 i 05 252 205 000 215
07138 1R 262 208 Masimu: 12 M52 W83 500 2979
o7nam 012 oaws  2ms Fiwtave: 28 2ms 230

Particulate Solids Yield Tab Particulate Solids Yield Tab
Source Areas Outfall

Funoff Volume. Particulate Solids L Poltants Ouiput Sunmay

Funof Volume Particulate Solids Folutants Output Summary
Concentiation T 54 Yield Contrbution

e T I Shvid Conton
Data Fl: L Dulpu Dema DAT
o bl HeN1981 Ao Data Fle: Linb Oulpu Dema.DAT
Dot 030604 T 94271 PH 0772081 05¢  sa05 o023 617 407 1z 3 0130
S ULt 0772081 00 437 7% 7564
Ran | Roofs1  Roos2  Paved | Unpaved Stest | Luge | Othe
Taal Foting/ | Paiking/ A2 | Landscaped Pt Cretd
Incustial reas - Yieldof PARTICULATE S0LIDS (bs) Storage 1 | Storage 1 heal | lmpArea
tart on | Poos1 | Rools2 | Paved | Umpoved  Steel | Stesl | Lage | Oher | Land
e far Paved | trpan e o e | pe, o Summry for Funclf Producing Everts
Dele | Tod faliog) | Jakg) | Aveal | Aeal |londooped PalCheld| e i o5 ozn oz ze 2o o
e 2 o
071 080 5439 0288 544 232 2005 0113 19 et A oy e
7n2vm1 014 9808 EE 228 523 2297
721 08 e omam  11% 2571 9528 03908
o7t 1o 155 1611 1798 2487 1696 0653 Total rea, with Drainage and Dultal Contoks - Vied of PARTICULATE S0LIDS
ornaset 012, 750 28 2029 Stat  Ran | Tod | Tol | Cachbasn  Tolal
07715081 007 5238 Dae | Tolal fler | Vome | Afer
o71ers1 012 %10 (rches) | Dranage Dianage %Pl | Oufal
07720081 054 617 2391 327 o1 Syster
7720081 010 7 7% 1603 ) 07404781 05 1%
Ran | Poois1  Foois2 | Paved | Unpaved  Shest Lage | Other 718 0s0 19 o
Toal Pakig/ | Pakig/  Aweal | Awa2 Lendscaped PatCrcid 72 on 2
Storage 1| Storage 1 beal | Imphies | Tols et e —— wal 2
0713781 12 e w234 413
621 0238 2761 243 0113 18% 74 [RET: T AL I
Masimum: 1% 155 1812 178 AN 07653 0771581 o am a7 s
Fivt ve: 00 o3 1im 12 165 05478 7 012 tme 1448 sz oses
Tolat 3 aeE 28 em a4 1.405 0772081 05 o5 1m2 ]
0772081 00 0 1m3 R IN:) BRRET
Summery for Funclf Producing Everts
i ol | Tol  Cachbasn  Totd | Flowwtd
Toal | Befoe | Afler me Al Min, Part
(rches) | Dranage | Dranage ize
System oniols | Conrolle

Min,Part
Size

Controled

Summary for Runolt Producing Events
Minimum: 005 02

Total Area, vith Drainage and Outfal Cortrols - ield of PARTICULATE SOLIDS (i)
E Ran Total Tolal  Catchbasn  Total  Flowas
Todl | Befie | Afer | Voume | After | MinPan.
fnches] | Drainage | Dranage | %Ful Size
Sylem | System Contcls | Contcled

7048 005 1a% eE []

718 050 1939 1813 0 1895 1000 087)

0712/8 014 297 2131 12 24 5700

0712/81 085 2728 %51 % 4964 2067 2666

071381 132 24 201 4 s34 a1 10867




Tab 4 — Small storm hydrology

Runalf Valuro Y

Particulato Solids Polutarts

Particulate Solids Yield Source Area Percent
Contribution Summary

Output Summory

Concertratian

SA Yicld Contribution

Data Fle: Liwh Dutput Domo DAT

Rain File: MSN1981.RAN

Date: 030404 Time: 34211 PH

Sito Dosoription: SLU/CLAY Liwb Light Indtil wot datonton bioftor

Jibion of Vi
Stent Mocle1 | Moots 2
Date T Parking/

a7e0a/01 00
o7et 21
7128 154
aret2set 48
0713781 525
0714781 183
arisset 00
718781 00
[0z 23
orreusel 010 33

Smenay fo Pt Practuring Fueris

Tutal Paking

Mirimum: 005

Storage | | Storage |

eld

Loige Other
Patking/ Landscaped Part Cnotd

aieal | Impar
00

an | Rools1 | Roofs2  Paved | Unpaved  Stest Laige Other
Paking A Pal Cru
Storage 1 | Storage 1 Areal | Imphiea

00

Print Detailed Output

File LandUse Polutants Options Run  Utiities  Help

File  View

Runoff Volume [cu ft

Dats File: mew mdr.DAT

Rain File: MaDSE289 Rak

Date: 04-20-05 Time: 3:13:15 AW
Site Deseriptior: 100 acre base fil o

Residential Areas - Runoff Yolume (¢
Rain Roofs
Total

Summary for &l Events
Minimum
Maimum
4 verage:

4 Runoff Yolume I

[ Printing Dptions

~Select Item(s) to Print
Runoff Yolume

™ Runoff Volume [cu ft)
I~ 5A Runoff Yol. Contribution

Particulate Solids

I~ Concentiation

™ Yield

™ SAYield Contiibution

Output Summary

hibution

-

5 sie review amolinting o appic

ks Street Street
£1 Aresl hrea2

1}
32121
1

308
132 b u/ uu Tatal 3 275927
nw 7 s nn Pollutants
I~ Concentiation
Total Area, with Drainage and Dutfal I Yield (Ibs)

Summary for All Events  “Note: NR! 05in See PreDevelopment &

Tatal ™ Percent SA Contribution tal Calculated Peak
N

Before =4 Reduction
linches) Drainac ]l Factor

uster
Cancel | :[3 |

I——
Press F1 for Help

Output Option 5
One Line per Event Summary

in Start  Rain Start ian ain Tain
start Interevent D
Period(days)

Change Output View

=Iolx

File LandUse Pollutants Gptions Run  LUkiities  Help

WinsSLAMM Model Output (=1
¢ Fle [ view

1 1. Source dreas by Land Use for Each Rain - Camplete Printout (Default Option) Output Summary
(v 2, Source Area Tatals and Qutfall Summaries Wen )
lution
. Qutfall Data Only For Each Rain
4, Outfall Summaries Oy

Date: 04-2005 Time: S:1315 AM
Site Desciption: 100 acre base file of single family homes for Madison. This is based on a 5 site review amounting to appic

07/20751

_

sunmary seaciscics

Pericd(days)
Nuuber of Events H
Total 15,21

Residertial dreas - Runoff Yalume feu. i) Baquivalent innual Total 346.1

Rain Roofs 1 Roots 2| Driveways | Drivewaps | Sidewalks/ Strest Street
Total 1 2 Walks 1 Hea Biea2

Summary for A1l Events

Minitnur: om 5000 i 0 i 0 0
Masimum: 259 197 3 42118 2919 aEs w2
| &werage: 032 2158 2648 4020 2187 2917 3066
Total 2683 197eds 2398310 BI735 19661 26545 2753

First Rain Date

Last Rain Date:
Total Time Period (yrsi:  4.394799%-02

Total &rea, with Drainage and Outfall Controls - Runoff Yolume [cu. f]
Summary for Al Events  *Mote: MRCS does not recommend using CN method for rains < 0.5 in. See 'PreDevelopment A
i Total Total Fv Total Calculated Peak
CN*

Before After Losses Reduction
finches) | Diainage | Drainage | Outfal {in) Factor
ustem Suztem Contrals

Press F1 for Help

23



Tab 4 — Small storm hydrology

WIHSLAMM Parameter Files fOl' Alabama Example Land Development Conditions for a Residential Area

¥ WinSLAMM Data File \Program Files\WinSLAMMnew mdr. dat]

(based on regional model calibration and verification

Source|

e Source

Particle Solids Concentrations: Runoff Coefficient File: SLAMM Data File: Noo | Sowesher | fosres) o

new mdr.DAT 1 |Roofs 1 2.06 Entered

« BHAM_PSC_CALIB_June07.psc * Runoff.rsv 2 {poots 2 1223 Entered

Current Land Use: Residential
Roofs 4

s::z':dsPalkinnglumge 1

g . . . . - Paved Parking/Storage 2

Pollutant Probability Distributions: Street Particulate Delivery : Eaved?grﬂfﬁmi 3
i npaved Prkng/Storage

« BHAM_PPD_CALIB_June07.ppd Files (by land use): :

Flayground 1

Street BHAM RES.std [ Cacfams |
- | Cument File Data Entered Diiveways 2 Entered

Drainage System Solids Delivery: Street BHAM INST and el Sionshonut | _ Entred
. DEHVEI’y_BHAM_pI’I’ OTHER URBANStd ] 000 Acres Shreet Area 1 Entered

Cunrent Source Area

Institutional Area:

Commercial Area: 0.00 Acres Street Area 2 . Entered

Street BHAM COM and Industrial Area: 0.00 Acres Street Area 3 Entered
- Other Urban Area: 0.00 Acres Large Landscaped Area 1

: Large Landscaped Area 2
IND.std Freeway Area: 0.00 Acres e s eaped

Cost AnalySiS File: vdElireE A Small Landscaped Area 1 Entered
FI’EEWay_BH AM .std Small Landscaped Area 2

Small Landscaped Area 3
L]
Bham Cost Data.csv Itaicarste Bady s
Other Pervious Area
Press F1 for Help Other Dir Cnctd Imp Area
Other Part Cnctd Imp Area

i‘;’“‘ Fie Data ‘ Change output format options (under “file”) to option 1) Source

SLAMM Data File Name: *
Parameter [CProgram FilashwinSLAMMynew mer.dat Areas by ralil e,fr EaCh Raln

Files for ! i

z] Site Descript: 100 acre base file of single family homes for Madison, This is based on a 5 site review amounting to
Alabama

lapprodimately 39 acres. Does not include downtown Isthmus areas. No-snow season only,
Conditions T — | SLAMM Dat

SLAMM Datg
X [ mdr DAT e
= Entered
(note rain file Edit | Rain Fie: E\Progran FlesWins LAV FleswL Bimingham Saurcs Specia . Source Area Totals and Dutfall Summaries ntere
. Faine BN Current Land L§
. Dutfall Data Only for Each Rai
for spec1al Edit | Statt Date 01701759 [~ ‘Winter Season Range CanpntGgurce LS L ata LRy fortath i
o L * i
source area Edti[|Endbats R . Dutfall Summaries Dnly
ca]cu]ations) Edit | Pollutant Probabilty Distribution Fie: [C-\Program Filss\WinS LAMMYEHAM_PFD_CALI June07 ppd Cuneen| (e Line pes Event| Runoft and F lawS ummay
= } . Continuous Hydiograph With 6 Minute Time Increments
Edit | Runoff Cosfficient File ‘C:\F‘loglam Files WS LAMMFUNGFF RSV Curren
I ConentFil 7. Conti [ With 15 Minute Time Increments E":Em:
Edit | Farticulate Solids Concentration File: [E-\Frogram FilesW/inS LAMMYEHAM_PSC_CALIE_Junel?. pse et
Land| 8. Continuous Hydrograph With 60 Minute Time Increments
Entered
Edit | Particulate Residus Delivery File:  [C:\Program Filss\wWinSLAMMIDE LIVERY_BHAM pir Residential Arg
Institutional Ar Water Balance Summaty of All Detention Ponds Entered
= | Commercial Arg Entered
Edit | Street Delivery File (Select LU) ‘C.\F’luglam FilesWWinSLAMNM \Stieet_BHAM RES.std Tridiisteral Aves T Honslt i S huiie o Entered
+ Residential LU ¢ Industrial LU Other Urban A for WinDETPOND Analysis
st Change al Sireet Defivery Filss to Match the Currsnt Fi Freesap e ;
Instituional LU £~ Other Urban LU ange al Stiest Delivery Files to Match the Curent Fil Total Are Save Model Dutput for Input into CE-QUAL-RIV]
 Commercial LU Freeways Enitorel
Use Cost 2 4
S e ‘C.\Pluglam Files WG LAMM\Eham Cos| Datacsy 4
Option | ul

Edit | Drainage Systen: [ DataEnteed Cancel Continue




Tab 4 — Small storm hydrology

After “Run” Select ut:

; B8 WinSLAMM Model Output

Detailed output option for particulate solids:

@ WinSLAMM Model Output

H Filz  View
| Runoff Yolume L Particulate Solids ) Polltants | Output Summary
Runolf Yolume [cu 1] 1 Source Area Runoff Volume Contribution: |
! DataFile: new k. DAT -
il | |Rain File: AL Bimingham Source Special FainsAAN I
Il | |Date 030103 Time: 20:00.07
| | |Site Description: 100 acre base file of single family homes for Marison, This i based an 5 sie review amourting to approximately 3 acres. Does not inchade down
Residential - Source Area Percentage Cortribution of Runcff Yolume
Start Ran | Roofs1 | Rools2 | Diveways | Diveways | Sidewaks/  Street Siieet Stieet Small Land
Dat= Total 1 2 Waks1 | Aeal | Area2 | Aea3  Landscaped  Use
freal Totals
01/01/93 0.01 100.0 0o [T} 00 0.0 0o 0o 00 00 100.0
02/01/33 0.05 93 00 214 00 158 183 55 a2 [il} 100.0
0301493 0.10 125 00 208 0.0 151 153 54 03 00 100.0
04/01/33 0.25 73 61 128 05 93 98 33 188 il 100.0
05/01499 050 68 74 11.2 05 81 86 23 16.4 380 1000
06/01/33 075 63 77 103 06 73 83 28 153 37 100.0
07401499 1.00 61 73 105 07 77 &1 27 155 407 100.0)
08/01/33 150 55 77 111 06 81 85 23 162 35 100.0
|| osotsms 200 51 &0 107 07 78 82 28 157 411 100.0)
1l | | 1001 250 47 84 102 07 74 78 26 143 434 100.0
i | | 110109 300 44 86 93 07 72 76 26 145 445 1000
1201493 400 a3 93 a1 08 66 63 24 133 478 100.0
Summary for Runoff Producing E vents
| Ran | Roofs1 | Rools2  Diveways Divenays Sidewsks/  Strest Stieet Stieet Small Land
Total 1 z Waks1 | Aeal | AweaZ | Aea3  Landscaped  Use
Areal Totals
Minimure: 0.01 33 61 al 05 66 63 24 133 316 100.0)
Masimum: 400 100.0 93 214 08 158 163 55 3.2 478 100.0
M | |Fwtove 1.31 47 85 101 07 73 77 26 148 4338 100.0)
| e
| L »[]

You can then plot the data in Excel (after copying output to file and
then importing the data into Excel) and label the most significant
sources. Look for which source areas most important for different
rain ranges of most interest. Can also do for other pollutants
contained in the *.ppd file, but start with runoff volume and solids.

Medium Density Residential Area, Runoff Sources

Sisy

Landscaped areas

Streets

Pitched roofs, directly connected

0.01 0.05 0.1 0.25 05 0.75 1
Rain (inches)

File  Wiew
Runoft Yoluns: T Particulate Solids 1 Polutarts T Output Summaty
Cancentiation )i Yield T S Yield C
DataFile: mew mdr DAT -
Rain File: AL Birmingham Source Special Rains RAN ||
Date: 03-01-03 Time: 20:00:07
it Diesocriptiors 100 acre base file of single famil hames fa Marizan, This i based an 2  sie review amounting to spprozimately 33 acres. Does not include dowr!
Residential - Sowce Area Percentage Contribution of Particulate Solids Yield
Start Rain FRoofs 1 Foofs 2 Driveways = Diiveways | Sidewalks/ Stiest Strest Strest Small Land
Date Total 1 2 waks1 | Aeal | Areal | Aead  Landiomped  Use
Aeal Totals
1401433 o001 100.0. oo 00 0.0 00 00 0.0 00 00 100.0;
02/01/33 0.05 01 oo 250 00 21.0 16.3 5.2] 233 0o 100.0:
03401733 010 02 oo 185 00 135 208 71 338 0o 100.0:
0401739 025 01 o1 23 01 1.7 46 16 54 s 1000
05401433 050 01 a1 21 01 15 45 16 as a0.3 100.0;
0B/01/33 075 01 a1 20 01 15 71 2.4/ 135 732 100.0:
07401733 1.00 01 a1 1.8 01 1.3 8.2 28 156 633 100.0:
0801739 1.50 01 o1 20 01 15 73 25 140 23 00
09401433 200 01 a1 1.8 01 1.4 71 2.4 137 731 100.0;
10401433 250 01 a1 1.8 01 1.3 EEB 2.3 128 752 100.0:
11401433 300 01 a1 1.7 01 1.2 6.2 21 1.3 764 100.0:
12001739 400 01 02 16 01 11 47 16 ai) g6 1000
Summany for Runeff Producing Everts
Rain FRoofs 1 Roofs 2 Driveways  Diiveways | Sidewalks/ Stieat Strest Street Small Land
Tatal 1 2 wialks 1 fieal Aea2 Aread  Landscaped Use
Areal Totals
Minimum o0l 01 01 1.6 01 11 146 16 54 68 1000
M adimurn: 400 100.0: 02 230 01 21.0 208 71 338 a1.6 100.0;
Fl'wit Ave: 131 01 a1 1.8 01 1.3 E1 21 117 7B 100.0;
. V[




