WinSLAMM Theory and Practice and Calibration

Theory, Practi
of WinSL

ﬂ(\0

Bogota getting washed... Universidad de los Andes recently completed
stormwater planning and demonstrations using WinSLAMM
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Background & History

o Development Began in mid-1970’s

» Early EPA street cleaning projects

« San Jose and Coyote Creek (CA)

» Castro Valley and other NURP projects
o Mid-1980’s - Model used in Agency Programs:

» Ottawa bacteria stormwater management program

» Toronto Area Watershed Management Strategy

Wis. Dept. of Natural Resources: Priority Watershed Program

- Intensive data collection started in WI in early 1990s.
« First Windows version developed in 1995.

« Current graphical interface released, after three years of
work, in 2012.

« Continuously being updated based on user needs and
new research results.

WinSLAMM Can Answer These Types
of Policy Questions. ..

* What are the base level pollutant loadings for different
land uses with no controls?

* What flow and pollutant levels result from different
development scenarios?

* What are the critical sources of flows and pollutants?

* How effective and cost effective are treatment
practices in controlling pollutants and reducing flows?

* What combinations of stormwater controls will best
meet regulatory requirements?

Unique Features of WinSLAMM (and
why it was developed!)

* WinSLAMM based on actual monitoring results at many
scales and conditions.

* Early research project results in the 1970s did not conform
to typical stormwater assumptions about rainfall-runoff
relationships and sources of pollutants.

* Initial versions of the model therefore focused on site
hydrology and particulate sources and transport, and on
public works practices.

* Other control practices added as data becomes available.
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Measured Particle Sizes, Including Bed Load Component,
Controlled tests in small areas were used at influent to the Monroe St. Detention Pond, Madison, WI
in conjunction with long-term
rainfall/runoff monitoring at larger 100 ] =
parking lot areas to develop actual 90 ! > -1 g
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ydrological relationships for paved areas, L —
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:' street pavement for many of these
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| events (up to 20 mm ra|nj5|nth|s ] 10 100 1000
plot). No further infiltration was ) .
Particle Diameter (um)
observed for larger events,
resulting in classical pavement Rv . .
& P ) Very few of the large particles that enter the drainage systems are transported to the outfalls
values of 0.8 to 0.95 for large rains . . . A R
. . X in typical urban drainage systems. Most (about 85% in this typical example) of the outfall _
of interest for drainage design. ) X o 6
Pitt 1987 Raln (an) particulates discharged are less than 100 um in size.
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Mass balance measurements in the drainage system and at the outfall used to determine the
fate and transport of the urban particulates. Much of the larger particulates that are not

washed off are lost from the paved surfaces by fugitive dust by winds and traffic turbulence. M Odel Ap p I ICatIO nS

Measured fugitive dust losses from
traffic (San Jose, Pitt 1979)

Keyes, good 0.33 grams/vehicle-mi
asphal . .
B T g Model Can Be Applied on Multiple Levels —

screens asphalt

Tropicana, good 2.5 grams/vehicle-mi

asphalt « Large Scale, City-wide Analysis

« Site Development Analysis (Apartment Complex,
Shopping Center, Hospital Complex, Residential
Development)

« Analysis of Single Practice
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Model Applications

Large Scale, City-wide Analysis

Analysis Procedure -
« Inventory drainage basins and land uses

« Evaluate existing pollutant loads and runoff
volumes (base condition).

« Adjust base condition with existing
stormwater control practices.

« Evaluate additional practices to cost-
effectively achieve pollutant reduction

Model Applications
Large Scale, Regional Analysis

ire
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ore Green — Less Pollution

Pollution Load
without Stormwater
- | Control Measures
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Model Applications
Large Scale, Regional Analysis

N\ Lake_Winnebago
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Model Applications
Large Scale, Regional Analysis
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. o nter all the practices for a . .
Model Applications ste and ink them 5o Model Applications
determine the overall runoff
Site Development Analysis and pollutant reductions Site Development Analysis
Y y

Porous Pavement sl Grass Swales :] Wet Ponds | ]“'B&ofilters
== X . = b

Analysis Procedure - - et

,,,,, - —
t —
i —

« Inventory site characteristics (soil type,
percent imperviousness, etc.)

« Locate selected stormwater controls
throughout the site

o Determine volume and pollutant reduction
achieved with selected stormwater control

practices.
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Knowing the Runoff Volume is the Key to Monitored Milwaukee Rainfall and
Estimating Pollutant Mass Runoff Distributions
" 100 T T
* There is usually a simple relationship between _ ol o 7
rain depth and runoff depth in urban systems. 8 secumuifi Large
* Changes in rain depth affects the relative j 60 _
contributions of runoff and pollutant mass g rodt
discharges: i ‘w0 Quontfty
— Directly connected impervious areas contribute most u ol
of the flows during relatively small rains * / Medium
— Disturbed urban soils may dominate during larger 0 bt
rains i, ‘ Rain (inches) 6
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Monitored Milwaukee Pollutant
Distribution
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Rainfall Sorts into Three Distinct
Categories

* Medium Rains — Responsible for most
pollutant mass discharges

— Smaller events in this category can be easily
captured and infiltrated or re-used

— Larger events in this category need to be treated.

— Typically responsible for about 75% of pollutant
discharges

Rainfall Sorts into Three Distinct
Categories

* Small Rains — Accounts for most events, by
number

— Typically can be easily captured for infiltration or on-
site beneficial uses

— Relatively low pollutant loadings, but frequent
discharges

— Key rains associated with water quality violations, e.g.

bacteria and total recoverable heavy metals

— “Every” time it rains, some numeric discharge
concentration objectives may be exceeded.
Therefore, try to eliminate the small events

18
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Rainfall Sorts into Three Distinct
Categories

* Large Rains — Infrequent Large Events
— Not cost effective to treat all runoff
— Typically cause flooding and significant erosion

— Treatment practices designed for smaller storms
will mitigate impacts of larger events to some
extent

20
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Basic Program Structure
WinSLAMM Calculation Process
Calculate Runoff Volumes

each Source Area

Apply Appropriate Source Route Totals to the

Area Treatment Practices Outfall for Volume
and Pollutant
l Discharge to

Sum Resulting Receiving Waters

Source Area Qutputs

Route Totals to the
Drainage System

Apply Appropriate Drainage
and Particulate Loadings for —> System Treatment Practices

Residential Land Use
Source Areas
Pitched Roofs

Residential Land Use
Source Areas

Medium Density "
P Pitched Roofs )
Residential Land Use O — Bitaners
Sidewalks. Small Landscaped Areas
Small Landscaped Areas Streets

— Streets
Low Density Residential
Storm Sewer Grass Swale Land Use

T ) \ Drainage Drainage
ROW

System v Sy

L/ B o —

Freeway Land Use
S

— b

Paved Lane and Shoulders
Large Turf Areas

Strip Commercial
Land Use

Commercial Land Use

Source Areas

Flat Roofs Other Urban Land Use
Parking Source Areas

Driveways Playground

Sidewalks Sidewalks

Large Landscaped Areas

Small Landscaped Areas
Streets 22

Streets
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Modeled Drainage System from
Previous Slide

Junction 4

Low Density Residential

Freeway 1

Park
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Model Strength — Based on Extensive
Field Monitoring Data:
»>Source Areas — Roofs, Streets, etc.
»End of Pipe — Many Land uses
» Stormwater Control Practices

Lawn Sheet Flow
Sampler: Tipping
Bucket for Flow
and Cone
Splitter for
Water Sample

24
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End of Pipe
Monitoring :Mass
Balance

et 25
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. e . . .
Total Suspended Solids (mg/L) Nitrite plus Nitrate (mg/Las N) Stormwater Control Practices Included in
1000 10 .
3 WinSLAMM ver 10.3
S E
3 £
H N
E % hydro- grass compacted storm-
100 8 1 wet dynamic beneficial filter disconnect porous soil catch- water upflow grass street
} P ponds  separator biofilter cistern uses strip pavement pavement restoration basin filter filter swale cleaning
] -
3 2 Roofs X x X X X X X x x x
s 3
g Paved parking/storage x X X X X X X X X X X X
u d
1 01 s b b S Lk T R R
10 100 1000 0.0 100 1000 Driveways X X X X X X X X X X X
Observed Tss (mg/L) Observed NO3+NO2 (mg/Las N) _—
idewalks x X X X X X ox X X X x
Streets
Total Copper (ug/L) Fecal Coliform Bacteria (MPN/100 mL) Large landscaped I ( ( { ( ( [ ( [
areas x X X X X X x x
1000 1.000.000 . Small landscaped
= 7 areas x x x X ox x x x
S
H +* * E ’( Undeveloped areas  x X X X X X X X
{w ¥ =" g o T s B s o e ——
; 00 g # + ;r;:sr —— X X X X X X X X X X X X
2 © s p areas x X X X X X ox X X X X X x
3 i otow = Paved lane/shoulders x X X X X X X X X X X
3 3 we High traffic urban
3 3 - highways x x X X ox x X x X x X
High traffic urb:
1,000 10,000 100,000 1,000,000 Drainage system X X X X X X
Observed Total Copper (/L) Observed Fecal Coliforms (MPN/100mL)
Qutfall
29 30
o a8 N . ————
Land Development Characteristics: Disconnection of .
ource Area Parameters e | !

Land Use: Commercial 1

Impervious Areas and Restoration of Compacted Soil
in WinSLAMM

Disconnections of Paved Areas and Roofs and

Restoring Compacted Soil in WinSLAMM:

* Compacted soil can dramatically decrease
infiltration capacity of urban soils; field

2% Sandy soils !
Total Area: 0.680 acres 7 XX‘(\\ 71‘""""

Source Area: Roof 1

Roofs: v

[ Pitched Roof

Intitvation Hate (N1}

Is the Source Arca:
¥ Directly Cannected or Draining to a Directly Connccted Arca

[~ Draining to a Pervious Area [partially connected impervious area)

Soil Type: Homal [~ r r
. Moderately Compacted | m o
research results used to quantify effects of Sovercly Comocted |- - - o
different compactions, and how amendments Building Density: [~ Low I~ , [ﬁl\aygy;séi];“y
can improve soil characteristics. Alleys prosent: ™ Yes T gy Dok PSDand | (" 1
 Disconnecting “impervious” areas can decrease Source Area Particle Size Distibution Fle: Flto Vales

CAWinSLAMM Filespsd fles\SSC 1oof average.cpz

Select File

runoff volume as shown in field investigations.

Jification Rate (e

Continue
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Wet Detention Control Device

. . .
Wet Detention Ponds in WinSLAMM e | e | e 2] i | |
E — - i:u:n-:ge iy.ueim Control Practice [0} facres) V[g\;v'v;]s M Ev[;%,::]m wuh‘é{:mt e
; ndex 0/ 000  0.0000 0000 (acit/day)
» i 1001 00150 0.000 .
i Total Area Remove |V-Notch Weir
i Inflow hydrograph 2] 250 0030 0082 | ek Angl (<160 degiees)
= 3| 500 00550 0175 | et
i Initial Stage Elevation (ft): 4 7.00 0.0800 0310 b:"lgm ;"’ue‘fa‘;";n“’ng "
; ® : s 300, 0150 0505 | [ Number of V-Notch weirs
Masimun Inflow into Pond (cfs) -
© Enter 0 o leave blank for no imit 7 Sdu| DicalSety)
Observed and modeled 8
o outfall hydragraphs 3
/ 1 CopyPondData | PastePondData | 10
G 11
Orifice Set 2
. . 5 ol Add |
Main Features of Wet Detention Pond

o i T Create Pond Refresh :i I Add Add
i i i wo o Stage-Area Val Sche =
Calculations in WinSLAMM: e, i | | n T

(a2 | Seepage Rate | Outfow
Enter fraction (greater 16 i finh) | Rate cfs)
than 0] that you want to 0.00 i Orifice Set 3

* Full hydraulic routing using modified PULS. T S, — .
e Also uses surface overflow rate wb R ten ot Mody | HodPee || [ pomocumiatve Yok |

(SOR)/upflow velocity to route particle size o & i B ! Bl Stone Weepes v

categories using Stoke’s and Newton'’s l > ] enare | Biood Crestod Woi

settling equations. fof B E aor o peral o0
 Automatically selects the best routing Sol | s/ boton vt g )09

parameters to maximize program stability. ; Y/ / - o (Semeten
* Hydraulic and water quality performance 7,%; I/ /3 = ’&Iw‘

verified from many field studies. B0 Y 00 P B I = T " aia_[Pume

particle Diameter. d. cm —————— Control Practice #: 1 CP Index #: 1
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. . . . I Biofiltration Control Device X
B 1 Ofl Ite rsin W In S I_ A M M First Source Area Control Practice Add_ | Sharp Crested Weir 5dd | Other Dutlet jon  Add
Device Properties Biofilter Number 1 - Evapatrans-
Top of Bisfiter Height of BC - Tophrea [—-S,] Month [?"/aé\unl
50 Weir Weir Opening 1 = Botiom Area [+ 200) o e
s, L CreetLongn | i Z Total Depth 1) 350 _Remove |Broad Crested Weir-Reqrd - i 003
c v ‘ ‘ L2 Typical Width (ft) (Cost est. only) 10.00] [weir crest length (ft) 10.00] .
] Notive ol Infitation Rete (in/h) 0300 Mar 003
ol ative Soil Int ‘Weir crest width [ft) 2.00| = Apt 013]
a = Height from datum to 240 M 014
2 Hight o Dstun Infl. Rate Fraction Battor (0.007-1) 1.000] |bottom of weir opening ) Remove [E -
g Grifce Dia to Bottom ofteir Rogk Fil Infl Fate Facton Sides (0.001-1) 1.000 " " Sa porosh g o 018
O Opening () Fock Filed Depth 1) 00 RAEEII]Verical 5t i cishas cor [san,'gl;nln 0427 ::I E}f
3 i F D 1 IPM il Depth ) % %3 Rock Fill Porosity (0-1) 033 Soil field moisture capacity (0-1) | 0.154] G eg 011
I Datur - Biofiter Bottormn ] Engineered Media Type __Media Data | Permanent witing point (0-1) 0.029 Do .09
w T t Distance fiom Datum to Top ¢ Engineered M edia Infiliation Flate 13.00) Surface Discharge Pipe | Supplemental inigation used? | Nov 005
Fraction of svaiiabl capaciy
Height fram Datum 0,000
o Biofilter Geometry Vetical Standpipe Dia Enginesred Media Depth (1) 200 when irrigation starts (0-1) Dec P 002
. . — Enginesred Media Porosity (0-1] 043 Fraction of available capacity 0000 lant Types
Main Features of Biofilter Calculations in i o [pnenimgaon sops 1) g 2__3___0
Remove | Drain Tile/Underdrain __[Fraction of biofiter tha is vegetated 0 EI 0 fl [i fl 0.00
i H Inflow Hydrograph Peak to A Fipe Diameter (i) 0.25| |Plant type Praiiie P_v |Shiubs v | Other G v v
WinSLAMM: FowRate 380] |nvert elevation sbove datum (1) | 0.75| |Root depth () 50 2 10 0o
. . . . pe Number of Devices in Source Area of Number of pipes at invert elev. 1 [ET Crop Adiustment Factor 050 050 055 0.00
* kil
Full hydraulic routing using modified PULS i el B TR - o
using total storage components. o e e rocer |
. . . Elevation (ft) T N
¢ Detailed media performance data (hydraulic = A I I
. = Top of Enginesied Hedia
and water quality effects( based on lab and s
. . Generation to
field studies. Select Native Soil Infiltzation Rate ) 200
R . .  Sand-Bin/tu © Clay loam - 0.1 in/hy Ifcionfise | 350 3.0
* Evapotranspiration calculations based on soil . Loamy send-2Sinh T Siky clay loam - 005 in/hy R
© Sandgloam-1.0in/h € Sandy clay - 0.05inhe Copy Biofiter
i © Loam - 05inthr " Sily clay - 0.04in/hr Data o Top of Rock Fill
and plant selections.  Sitloam -0 3infhr © Dlay-0.02inhe ——— . T
f f € Sandy sitloam - 0.2in " Rain BaelCistem - 0.00 invhy -
* Hydraulic and water quality performance Sl s (R S T Ddla e
verified from many field studies at many Est Suface Drain Time = 110 hrs R PEDEES Delete Cancel) | | ontrs
SCa Ies . [Control Practice #: 1 LandUse #: 1 Source Area i : 13 Total Area 2.850 acres Land Use: Commercial 1/ Source Area Paved Parking 1
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Street Cleaning in WinSLAMM

Main Features of Street Cleaning Performance Calculations in WinSLAMM:

* Detailed performance measurements and confirmations available from a
very large number of research projects throughout the US.

* Factors affecting street cleaning performance (street texture, parking
conditions, equipment type, frequency of cleaning, etc.) are all
incorporated in the model.

¢ Street dirt deposition and accumulation rates, along with washoff, have all
been extensively monitored for different particle size categories.

Productivity
Curve for

Vacuum
Assisted /

T Cleaner " Al a
B /._/ No Charnige g I
— T 5
o
b / ww ow
z b «
1500 Q
z £ ¥
zZa zo
‘Z 1000 Sy B
. Y=070X+55 3 €3
500 . =k =
- resTEenRaln T & Cil and Screens [¥ < Good Asphalt
0 ii/' Light Parking; No controls

0 500 1000 1500 2000 2500 3000 3500

Pre-Cleaning Street Loads, Ibs\curb mile

PARTICLE SIZES

PARTICLE SIZES
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Catchbasins and Hydrodynamic Separators in
WinSLAMM

Main Features of Catchbasin Cleaning and Hydrodynamic Device

Performance Calculations in WinSLAMM:

* Long-term monitoring described performance and removal mechanisms
(deposition vs. scour for different geometries and sizes of units).

* Enhanced performance available through lamella plates or inclined tubes.

* Detailed monitoring and CFD modeling to quantify scour.

Plates or Tubes = 1644+16)
(Assunes Constant Width)

UAL SKETCH OF STORM SEWER CATCH BASIN AND
FOR NONPOINT SOURCE POLLUTION CONTROL.
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Street Cleaning Control Device

Land Use: Medium Density Res. No Alleys
Source Area: Shieets1

First Source Area Control Practice

Select ¢ StueetCleaning Dates  OR

Line | SheetCleaning | SteetCleaning

Number Date Frequency
1 B
3 =l
4 |
5 Bl
] Bl
7 Bl
8 Bl
L] Ell
10 =

Particle Size Distribution file name:

Total Area: 3.700 acres

i -~ Street Cleaning Frequency

7 Passes per Week

5 Passes per Week

4 Passes per Week

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 Ne Ne Ne N BC N e e Ne |

~

Mode| Fun Start Date: D1/01/90 Modl Flun End Date: 12413/99
Final cleaning period ending date (WM/DD /YY)

Hot needed - calcuated by progiam

Copy Cleaning Data Paste Cleaning Data

‘ Delete Contral ‘ Cancel Edits ‘ Clear | Continue |

Type of Street Cleaner
(" Mechanical Broam Cleaner

' Yacuum Assisted Cleaner

Stieet Cleaner Product

sireet |
xture, parking density and
iparking controls

2. Other (specily equation
coefficients]

Equation coefficient M
(slope. Mc1)
Equation coefficient B
(intercept. B>1)

Parking Densities

@

& 3. Medium
" 4. Extensive [short term)
" 5. Extensive (lang term)

Are Parking Controls Imposed?
& Yes © No

Cortrol Practice # : 1 Land Use 3 1 Source Aie

Catchbasin Control Device

First Source Area Contral Practice
Land Use: Commercial 1

Source Area: Paved Parking 1

Cotohbasin . Medium density residential (0.5 inlets/acre)
Densites ¢ High density residential (1 inlet/acre)
 Stip commercial (1.2 inlets/acre)

1. Fracion o diainage rea seved by [ 7. Typical oullet pipe slope (i/f} 0.020
- catchbasins (0 1) 8 Typical catchbasin sump suface  ——
' 2a. Catchbasin density (ch/ac): g Catchbasin Depth from Sunp Bottom [~ —
. 1 street level Tt -
SR INumbe ol atchbasina: ® 10, nflow Hydwogiaph Peak to Average  [—55—
3. Average sump depth below 7.00 low Ratio
catchbasin outlet invert (ft) 11. Leakage rate through sump [0o0
4. Depth of sediment in catchbasin sump [ 0.00 bottom fin/hil
at beginning of study pericd () 12 Ciitical Particle Size file name:
5. Typical outlet pipe diameter (Ft): 1.00
- ot reeded - caculted by program
6. Typical outlet pipe Manning’s [XIE)
" Low density residential inletsacre]
Typical Low density residential (0.25 inlets/acre) 1,00 ing conter (1.2 inlets/acre)

" Industry (0.8 inlets/acre)
" Freeways (1 inlet/acre)

Catchbasin
Cleaning Dates

Select ¥

chomam | _Catchbasin or
Goreneetn | cearing Date
(/i)

T
2 Copy Catehbasin
3 Data
4 Paste Catchbash
5 Data
Inflow Bypass and Lamella
Plate Data

Control Practice #: 1

LandUse#t: 1 |SourceAreatt: 13

DetteContl | Ctom | Cancel | ontime |

Catchbasin Cleaning Frequency
" Monthly
" Three Times per Year
 Semi-Annually
& Annually
" Every Two Years
 Every Three Years
" Every Four Years
 Every Five Years

40

Concentration Vs Depth - by Flow rate
Composite Sample 5 - 25 min

e 03(PS __© 13LPS _ —© 30LPS

- 63LPS 8 100LPS

Concentration (mg/L)

11/21/2023
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et Hydradynamic Device =)

First Source Area Control Practice

Hydrod; Device Humber 1 A A R
lracynamic Bevice Tumbet For Device Cleaning, Select Either
Land Use: Commercial 1 ’
Model Hydrodynamic
Source Area: Paved Parking 1 - Dovics with Lamala )
Hydrodynamic Control Device General Plates or Settiing P %~ Device Cleaning Frequency |
Information - Enter for Both Single  Monthly
Chamber and Proprietary Devices Devie | Davios € Thies Ties per Year
leaning | Cleaning Date
Total Source Area (ac) i Tl € Sominmusly
euea Served by Device (ac) i or | © Al
Number n!Dz?w:es. 2  Evem Two Years
Devios Densil (units/zc) H € Euery Thies Years
5 clect | Particle Size Distribution file name: 4 ; Buey Fauters
Mot needed - coleulated by program 5 vy e s
 Hever
Single Chamber Device CI isti RO R 'y Or Use PfﬂpflE(Bly

[~ Hydrodynamic Cantrol

1 - verage Sump Depth below Device 00 g 400"
| Device Information

Outlet Invert (it)

Diepth of S ediment in Device at Beginning 00l
of Study Pesied (i) Bypass Qwrflow
2 - Typical Outlet Pipe Diameter [f] 1.00 | e g

Manufacturer - Model

Typical Dutlet Pipe Manning’s n 0.013
3 - Typical Outlst Pipe Slope (1) 0.0200] Desice Flaw
Typical Device Sump Surface Area (sf 133 6. 1.00°
S ore Do s s 2o ¢ 0
i
Street Level ] 10.00 ‘\—\T
Irflow Hycrograph Peak to Average Flow 38 Discharge Flaw
atio 2 1o
5 - Mirimum Allowable Scour Depth 0
Below Oulet nvert (1] 1.0 4 700
7 600 5 100
6 - Diameter of Orifice thal Cortrols Flom 1001
o InLine Sump (i | 1 g
7 - Inflow Diifce Inven Elevation [ft) 600
8- Length (1) of Overflaw Stuucture pp Copy Hydradynamic | Paste Hydradynamic
Acting a5 a Sharp-Crested Weir Device Data Device Data
9 - Elevation of Dverflow Structure to Delete .
Bypass InLine Sump [t sbove sump 700 Control Cancel Continue
base)

Control Practice #: 2 [LandUse#: 1 [Soucedreatt: 13
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Grass Swales and Grass Filters in WinSLAMM

Main Features of Grass Swale and Grass Filter Calculations in

WinSLAMM:

* Unique hydraulic calculations considering shallow flows in grass.

* Settling by particle size and infiltration as stormwater flows over
grass.

* Developed calculation procedures in controlled laboratory
experiments and verified with field measurements.

Runoff from
Pervious/
¢ Trapping sediments
area Reducing runoff and associated pollutants

velocity

Reduced volume and treated
nof

University of Alabama
swale test site at

ity Hall

43

source areas.

12

Inches per month
>

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Cisterns and Beneficial Uses in WinSLAMM

Main Features of Cisterns/Water Tank Storage and

Beneficial Use Calculations in WinSLAMM:

* Mass balance calculations for demand series
compared to long-term rainfall data.

* Calculations for different tank volumes and

* Geographical location affects water needs
(conservation approach to meet
evapotranspiration (ET) requirements or
maximum use to minimize discharges to
combined sewers or receiving waters).

m Deficit irrigation need (in/mo)

= Average monthly rain (in/mo)

42

(G Grass Swales

~
== Strip Control Device

Drainage System Control Practice

Grass Swale Data

Total Drainage Area (ac)

Fraction of Drainage Area Served by Swales (01] 1.00]
Total Swale Length (1) 1683
overage Swale Lenath to Outlet () k)
Typical Battam Width (1) 3|
Typical Swale Side Slope [ __ ftH: 1 fty) 40)
Typical Longhudina Slope [frf, V7H) 0010
Swale Retardance Factor 0D~
Typical Grass Height fin) 40)
Swale Dynamic Infitration Rate (/i) 0.250
Typical Swale Depth (] for Cast Analysis [ ptianal) 00,

~ Use Total Swale Length Instead of Swale
Density for Infltation Caleulations

Select Parlicle Size
Distibution Fil= | Particle Size Distribution File Name

AN

Select infillration rate by soil ype

Grass Swale Number 1

Sand - 4infhr

Laamy sand -1.25 in/hr
Sandy loam - 05 indhr
Laam - 0,25 inhr

Siltloam - 016 indhr

S andy clay loam - 01 in/hr
Clay Ioam - 0.0 in/hr

Sily clay loam - 0,026 infhr
Sandy clay - 0.025 in/fr
Sily clay - 0,02 in/he

Clay - 0,07 in/hr

Total area served by swales (acres] 7290

Total siea [acres} 7.290

View

ot needed - calouated by program

Retardance
Table

Select Swale Density by Land
€ Low density residential - 240 ft/ac

£ High density residertial - 375 ft/ac
€ Stip commercial - 410 fifac

€ Shopping center - 90 ft/ac

£ Medum density residential - 350 ftac € Indushial - 260 frfac

€ Freeways [shoulder only) - 480 ft/ac

© Freeways [oenter and shoulder] - 540 frac

CopySwalsDala |  FasteSwaleData

Contol Practice #: 1 | CPIndex #: 1

Delete Cancel

Land Use: Commercial 1 Total Area: 1.000 acres
Source Area: Paved Parking 2 Filter Strip No. 1

First Source Area Control Practice

Device Properties
Total Area in Source Area (ac)
Area Fraction Served by Fiter Strips (0-1)
Total Fiter Stip Widkh (1)
Flow Length [It]
Dynamic Irfitration Fiate in/hr)
Typical Longiudinal Slape (Fraction)
Typical Grass Height (in)
Grass Retardance Faclor
Uise Stochastic Analysis to aceount for
Infilration Fiate Uncertainty
Native 5o Inflration Fiate COV
Surtace Clogging Load (bs/sf)
Fiter Stip Area to Drainage rea Ratio = 0115,
This ratio must be: greater than (.05 to activate the fiter stip.

il Sirp Wit
View
Fow  Retardance
Lengin Table
Select Partice Size File |

C:5Program Files\winSLAMMINURP.CPZ

Select Native Soil Dynamic Infiltration Rate
" Sand - 4insh Clay loa - 0.05 inhr

© Loany sand-1.25in/he ¢ Sily clay loam - 0.025 in/hr
" Sandyloam-05intr ¢ Sandy clay - 0.025 in/hr
" Loam - 0.25 indhr Sy clay - 0.02in/h

© Sitloam - 015 ivhr  Clay - 0.01 in/hr

" Sandy sitloam - 0.7 inhr

Copy Fiter StipData | Paste Fite Stip Data_|

Delete |  Cancel | Continue |

Control Practice #: 1 [LandUse#: 1 [Soucedreatt: 14

44
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WinSLAMM Theory and Practice and Calibration

Porous Pavement in WinSLAMM

Main Features of Porous Pavement Performance

Calculations in WinSLAMM:

* Particulate retention and clogging continuously
calculated along with hydraulic effects.

* Processes modeled in each layer.

Pavement restorative cleaning modeled.

Forous Coneree.

Faraus Aphalt-

Concrae Grid vith
Agarega e Bedding

N

RN

GBI,

45

Model Output

Output Summary

Receiving Water Impacts

Land Uses and Source Area Detail
Control Device Detail

Analyzed as a single file or in batch mode

Many output options
i. Control Device Detailed Output

i. Hydrograph and Particle Size Distribution at each
Control Practice, Land Use and Junction

o vk wnNeE

47

47

Porous Pavement Control Device

First Source Area Contral Practice

Land Use: Commercial 1

Source Area: Paved Parking 1

Total Porous and Impervious Pavement Area: 2.850 ac.
Porous pavement area [acres): 2.650)
Inflow Hydragraph Peak to Average Flow Ratio| 3.8

Pavement Geometry and Properties

1 - Pavement Thickness (in) 40
Pavement Porosity [>0 and <1] 020
2 - Aggiegate Bedding Thickness (in] 20
Agaregate Bedding Porosity [0 and <1) 075
3- hggregate Base Reservair Thickness [in] 120
Agaregate Base Rieservair Porosity (b0 and <1) 030
Porous Pavement Area to Agg Base Area Ralio 1.00

Outlet/Discharge Options
Perforated Pipe Underdrain Diameter, i used

[inches) 300
4 - Peforated Fips Underchain Oulet Invert an
Elevation (inches above Datum]

Number of Perforated Fipe Underdrains (¢250) [
Subgrade Seepage Rt (inrhr) - select below

or enter

UUse Random Humber Generation to Account for
Uricertainty in Sespags Rate

Subarads Seepage Rate COV

Underdrain Discharge Percent 155 Reduction
(0-100) o leave blank for program to calculate

Select Subgrade Seepage Rate

" Sand - Binhr € Clay loam - 0.1 indhr

" Loamy sand- 25n/ht Sty clay loam - 0.05 infhr
€ Sandyloam - 10N Sandy clay - 0.05 inhr
¢ Loam - 0.5 infhr C Sy clay - 0.04 invhr

€ Sitloam - 0.3 infhr € Clay- 0.02indhe

£ Sandy sik loam - 0.2 in/he

Control Practice ;1 LandUse 3 1 Source Area$t: 13

Surface Pavement Layer
Infiltration Rate Data

Initial | nfiltration B ate (inhr) 875
Surface Pavement Percent Solids Remowal Lpon 80
Cleaning (0-100)

Enter either these three values

Percent of Infitration Riate After 3 Vears (0-100)
Percent of Infilration Rate After 5 Years [0-100)
Time Period Until Complets Clogging Docurs [vrs)

Or this value:
[Surface Clogging Load [ib/sf) 010 |

Select Particle Size Distribution File

Restorative Cleaning Frequency
Mever Cleaned

Thiee Times per Year
Semi-Annually
Annually

Every Two Years
Every Three Years
Every Four Years
Every Five Years
Every Seven Years
Every Ten Years

s Relele he N O ke Ne ke

ol needed - caloulated by progiam

Porous Pavement Geometry S chematic

Percent of Total Area

Pavement Suface

that is Porous Pavement
1000 % 4.0

Parous Pavemet Laver

o

‘Aggregate Bed Layer

180"

120t
9.

T —
L0

Aggregate Base Layer

Copy Porous | Paste Porous
Pavement Payement
Data Data

Delete Control | Cancel ‘ Continue

Subgrade

Porous Pavement Device Number 1

46

Output Format Options

@ 1. Source Areas by Land Use for E ach Rain - Complete Printout
€ 2. Output Totals and Summaries

3. Land Use Output for Each Rain

€ 4. Land Use Output Totals and Summaries

5. One Line per Event Runoff. Flow and Pollutant Summary

(~ 6. Continuous Hydrograph With Default Time Increments and
Event Mean Pollutant Concentration

[~ Save Oulfall Runoff and Particulate Loading
for WinDETPOND Analysis.

I Save Model Output for Input into CE-QUAL-RIV

|

Output options include specially formatted files that can be used
as inputs to receiving water models (CE-QUAL-RIV1) or detailed
system models (SWMM and HSPF). Recently completed
ArcSLAMM allows relatively seamless integration with ArcGlIS for
both input files and to graphically display output information.

48

48

11/21/2023

19



WinSLAMM Theory and Practice and Calibration

Drainage System and Outfall
Results:

File Marne:
C:WwinSLAMM Filesh\S outhwestiNavy\Feb 2012 fles\OFINAE Cu afl 1ains mab
Output Summary
Percent
Funoff Yolume  Percent Runoft Ejﬂ‘;ﬁ‘g!m Patticulate Solids  Paticulate Solids Partioulate
ow ft) Reduction b Cone. [mg/L) Yield (1bs] Solids
A Reduction
Total of All Land Uses without Contrals 672264 [ 045 [ 460 [ 17458
Outfall Total with Controls [ 672283 [ ooox | 045 [ 340.7 [ 14298 [ 1810%
Current Fils Output: Annualized Total
" ‘After Outfall Controls 112453 “ears in Model Rur 598 2392
Concen- | Concen | Concerr ) 1 Pollutant -
Follutant hation o | tstion -with | Iralion | 2fuAan Yield Poluant Yield iy Perent viekd
Controls Controls Units |~ "B bontrols -t Lontiols g saliction
Particulate Copper 1100 90.05 ugiL 4E17 3779 Ibs 18.15 %!
Filterable Copper 80.04 80.04 ug/L 3353 3353 Ibs 0% |
Total Copper 1901 1701 ug/l 7976 7138 Ibs 1051 % +
int Dutput Summary to Text Tetal Area Modeled [ac]
File £334

Receiving Water Impacts

Due To Stormwater Runoff
[CwP Imperviaus Caver Model)

Appraximate
Calculated  Urban Straam
Rv Classification

Performn Outfall
Flow Duration
Curve Calculations

Wwithout Controls 0.45 Paor
“ith Contrals 0.45 Poar

49

Land Uses 1 Junctions

Model Input/Output
I

Contiol Practices T Outfall 1l

Ouput Summary;

File Name:

/

‘E Filesh S LAMARwinS LAMM 1 0\CurentsMap Reample for D ocument ation.mdb

Drainage System and Oujfall Output Summaj

Total Avea Modeled fac)

“Years in Model Run:

Percent
Percent Runoff Particul fte Particulate Particulate
unoff Coefficient Soids Cne. Solide Yield Solids
Reduction v lbs) Fieduction
Total of Al Land Uses\vihout Controls 023 671
Outfall Tolel with Controls 1904% 0z3 1244 92.06 %
Current File Dutput: Bnnualized
Total After Oufel Cortrals CIET: S 17468

rmowasene:. DELAIlEd Output Information
Fie

Perfarm Outfall
Flow Duration
Curve Calculations

Receiving Water Impacts

Due To Stormwater Runoff
(CW/P Impervious Caver Mods]

Approximate:
Calculated Urban Stream
Ry Classication

Without Contrale 023 Poor
Ywiith Controls nz3 Poor

51

Dichurge )

Flow Duration Curve for Current Model Run

Model Input/Output

Flow Duration Data ‘

Receiving Water Impacts

Porcant Grastar Than a Discharge Rate

Flow Duration Curve for Current Modsl Run Without Controls

e I T T conores

) O ]

Drainage System and Outfall Qutput Summary

Sensitive

Impacted

100%  25%

g e Tem O, S fwewe  eaoe
HE ) Astucn sl ) Reducion
£ wf S —— oE = [
o B i OuialTodvihCones [ 5m0% [ wwx [am [ w@n [ @ [@eE
PorcontGrstar Than o Dischrge e r | e | hroun st s o
L [0
cdelbur 007
Good

Ot Summay)

sumy o Text
Fie

Flon Dussicn

Perom Qutsl
Curve Coclaons

Receiving Water Impacts

Due To Stormwater Runoff
TOWP s Cove Modell

dopesate
Calulid Uan Steam
e Costcabon

Wiheu Cotels [ 025 [ Po
vithCortte [ 0B [Powr

40% 60% 100
Imper

Cover

50

Control Practice Summary Table

Land Uses |

Junctions | Control Practices | Oulfsl

I Ouput Summary

FRunoff Yolume:

i Fart. Solds Yield irs) I Fart. Solds Cone. (mg/L) |

Summary Table

ST @] @ e =

=

Girass Swales
Biofiller

Forous Pavemert
Street Cleaning
Catchbasin Cleaning
Fiter Sirips

Data File: C:AFilesVSLAMMYWInSLAMMY1 DNCurentiMap Example for Documertation. mdb:
Rain File: WisReq - Madison W1 1981 RAN
Date: 021812 Time: 23353 PM

Control Total Inflow Total Percent Total Total Percent Flow
Practice Volume(<f] | Outflow  Vohme | Influent | Effuent | Load | Weighted
Name Volume [cf] | Reduction  Load (bs] | Load(bs) Redustion  Influent
ar Lacation Canc [marL)
Catchbasing 1 4EME0E 49MEDE 0 5429 5798 9,792 2,
54 Dewice, LUB T Sal13 71678 1678 o 1115 9363 1631 2500
54 Device, LUK 1 541 37 820200 820200 0 1mE 5431 57.42 18
et Pord 1 S.G75E+06 58796405 0 5 14548 4258 £9.04
Grass Swales 1 4EME06 327306 3229 579 EiEd .72 1921
Biofilers 1 2631E+06 2 BO5E +06 04872 21825 21609 04316 1323
54 Device, LUK 3 54113 71678 0 100.0 5017 0 100.0 1300
54 Device, LUK 4,548 38 1383406 13636405 0 ez 13998 17.29 1958
54 Device, LUK 4,548 38 1,383 +06 1,363E+0 0 1mE 13522 3332 1620
54 Device, LU 4 Sa8 26 163544 1635944 o 1676 1676 o 1640

I

Q

Site Description

Control Control

Practice Practice

Mo Type

Catchbasin Cleaning
Catchbasin Cleaning
Street Cleaning
et Detention Pond

52
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WinSLAMM Theory and Practice and Calibration

Model Input/Output
Similar Output for -

Particulate Solids Concentration
Particulate Solids Yield

Pollutant Concentration
Pollutant Yield

The WinSLAMM batch editor can be used to
automatically run a large number of files,
usually for integration into a GIS-based map.

< WinStamm Batch £d Ef=iFy|
Options Help

Land Us: Types Available in Directory:

ChProgram FilesiWinSLAMMStandard Land Use
Files Source Area Name

Area (ac)

CDT - Commercial Downtown aze
ERR - Hi =
HOSE - Hes

Total Area:

The .DAT and .OUT files will be created in:
CAProgram Files\winSLAMM

Land Use Soil Type.

& Sandy
Create a Site Specific .DAT file from a Standard Land Use File sy
Run a Set of .dat Files | Exit ' Clavey
Create and Run a & f DAT files fom a Drainage Basin Land overier 2002
reato and Run 2 Serios of DAT filcs rom a Disinage Basin Lan Crifcal Loading Retes
Stormater Investation
Gity of Rocine, Wisconsin

53

54

Model Applications
Cost Analysis

B Control Practice Cost Data

][=)] % |

[ SttestClearing | Tah [ Tah10 li Tab
[ Upflow Fiter Deviee | PorousPavement | Grass Snales
SummayDaa | DetentionPand | Biofiter Catchbash

 Use Pre-Determined Costs

(" Use User Defined Casts
Costs in Thousands of Dollars

300
40.0
50.0
60.0
70.0
80.0
a0.0
100.0
200.0
300.0
400.0
500.0
600.0
700.0
800.0
300.0
1000.0

olume || Capital | Capital | Car

“waler | Low | Med. [ Hich e
v el | 2M ol
[1000¢cf) || Cost | Cost | Cost | -°%

[ Ui [®Urit[ Quan | Cost =
cr

130 270 0.0 130
140 290 430 131
150 310 480 138
165 340 510 145
180 370 550 182
195 410 600 160
210 440 630 170
230 470 700 180
4.0 830 1250 260
E20 1200 1750 360
80 1600 2300 440
1020 2000 2850 5.20
130 2300 3300 610
1360 2600 3850 690
1520 2350 4300 750
1700 3200 4800 870
1850 3400 5200 900

LF : Linear Feet
57 Square Yards

CY : Cubic Yarde
L5 Lump Sum

UHNITS: $ per 1000 cubic feet

Assumplions I

2005 Costs - Birmingham, AL

Exit ‘

Capital Cost of Pond Achieving Different TSS Reductions at 100
Acre Mix of 40% Shopping Center and 60% Medium Residential

200000
180000 —— Cost-performance curves are usually not linear,
160000 —— With increasing unit costs as the overall
140000 - treatment gbjective increases. For some
situations, it may therefore be more cost-
120000 - effective to apply moderate levels of multiple

100000 — controls.
80000 /
60000

40000 ——e
20000 ~—

0 T T T T
0 20 40 60 80 100
TSS Reduction, %

WinSLAMM can also calculate life-cycle costs that include land costs, capital costs, and operational and maintenance
costs, all adjusted for financing costs and inflation factors, and expected life of project. 20

Capital Cost, $

55

56
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WinSLAMM Theory and Practice and Calibration

Lincoln, NE, WinSLAMM project to identify
sources and controls for bacteria (runoff
volume was the critical tool)

mRoofs 1 W Roofs 2

= Paved Parking/ Storage 1 B Paved Parking/ Storage 2
u Driveways 1  Sidewalks/ Walks 1
mStreetArea 1 ® Undeveloped Area

Small Landscaped Area 1

Commercial Areas Flow Contributions

Rains: 1: 0.01”; 2: 0.05”; 3: 0.1”; 4: 0.25”; 5:
0.5”;6:0.75”;7: 1”; 8:1.5”; 9: 2”; 10: 2.5”; 11:
37;12:4”

57

Conclusions

* WinSLAMM is based on theoretical

approaches that have been confirmed during
actual field monitoring as much as possible.

Many of the assumptions associated with
urban stormwater quality are too broad, and
while there are usually some support for these
assumptions, there are many exceptions.

WinSLAMM models site characteristics and
actual designs of stormwater controls and
does not apply simple percentage control
factors, for example.

59

Control Program for Commercial Strip Mall Land
Use

Porous pavement (in half of the parking areas)
Curb-cut biofilters (along 80% of the curbs)

source area)
percent of the source area)

Biofilters in parking areas (25 percent of the
source area)

Small wet pond plus biofilters in parking areas (10
percent of the source area) and curb-cut biofilters
(along 40% of the curbs)

Volume Reduction (% reduction
compared to base conditions for

clay loam conditions in the acres/yr)

biofilters)

25%
29
29
29

40

43

900000

% 800000

Strip Mall, Cl

$180,400
$166,500

$314,000
$341,800
$785,000

$424,600

Total Annual
Costs ($/100

Loam Soil; Runoff Vol. Reduc.

nualized Cost

15 20 25 0 35
Parcant Runoff Voluma Reduction

58

59

WinSLAMM Model
Features and Navigation

60
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WinSLAMM Theory and Practice and Calibration 11/21/2023

SLAMM for Windows

SLAMM for Windows
. Source Loading and Management Model
ssocuiles .

WinSLAMM Version 10.3

| 919+ m

| |

This is the Main Screen

Parameter Files are
accessed from
“Current File Data”

Pollutant selection is accessed
l” Y through “Pollutants” after a
pollutant file is loaded

Robert Pitt, PhD. PE File save, import, print, and

Department of Civil and .
Environmental Engineering output options can be

University of Alabama

4 accessed through “File”
Tuscaloosa. Alabama i B W e, T, = 8
PY and Associates, LLC
Madison. Wisconsin

Caroline J. Burger, PE
PV and Associates, LLC
Middleton, Wisconsin

Select “Enter Main Screen” Doug Joachim i
PY and Associates. LLC =
to enter the program. Minneapolis. Minnesota '+ | Contrlractice Type | Control ractce Name o Locaon | =/

Exit Program

Copyright 1996-2014

61

oot _J2]x

| v ] | ) N[04I %]

LI

This is the Main Screen I

Land Uses,

Control Practices,

Junctions, and

Navigation Commands

are accessed via the buttons
on the Main Tool Bar

outal

Program options such as
default parameter file paths
and detailed output selection
is accessed from “Tools”

Reviewing and editing
parameter files and statistical
analysis of rainfall data is
accessed through “Utilities”

Running a single model file * The Help File and Model

(2 teiseie Lo abed or and the Batch Editor is Version is accessed 202 duseie i Lol i
accessed through “Run” through “Help”
The Status Bar displays the
Current File Status,
Total Modeled Area,
e o e s et - P B o e e i = Drainage Area Upstream of a

Selected Location,
Number of Elements, and
Rainfall Start and Stop Date.

— 63

(Check Current e Status_TotalArea = Upsieam Dranage Area = |lconumber [ IndexNumber = _lconsleft = [StartDate: 03/0y81_[end Date: 123081 _[¥X= 165 Ve i [Runtme =

63
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/[ File CurrentFileData _Pollutents Tools Run Utiities Help

WinSLAMM Theory and Practice and Calibration

[P [m] %

|Ei K o D | =[] (][]

The Source Area Grid is
located here. Source Area
data can be reviewed and
edited in this grid.

Land Landuse | =
= Land Use Label

Land Use Type: P )

The Land Use Summary Grid is
located here. Land Use
summary data can be reviewed
in this grid.

I 21
The Control Practice Summary
Grid is located here. Control
Practice summary data can be
reviewed in this grid.

iﬂu"a\

65
ot v o e b e (it it = [T st Sitai oA Bl AT K== i [t
B e e Dot e R =) i

SLAMM Data File Name:

This form is where the parameter

Site Deseript |

L \ —|___| The model file name

files are reviewed and updated

will appear here

Edit | Seed
Edif

01/01/81 WV Winter Sea

AWinSLAMM Files\Flain Files\WisFleg - Mad\sumﬁlw\

~_ The Site Description
is entered here

End of Winter (mm/dd] | 03/12

Edit

n File:

C-VWnSLAM M Files\W_GE O3 pp

The Seed is entered here.

Edit_| Runoff Coefficient Fits

‘E OSLAMM Files\W/1_SL0B DiecOB rsww

Select “Edit” to update. The

Edit | Particulate Solids Concentration ™lg; [CAWinSLAMM

W10 WAVG DT pec

Seed is usually a negative
number. A positive number

| Edit | Street Delivery File (Select LU ‘E WinShaMM Filestw_Res Other Urban DecOB.std
@ Residential LU Other Urban LU
O Instiutronsl LUL £ Freewass: Changinal Steet Delivery FieStadatch the Curent File |

or O initializes the Monte
Carlo random number

" Commescial LU
" Industrial LU

generator

- Edit | Source &r=a PSD and Peak to
Awerage Flow Ratio Fle

Use Cost

‘E AWinSLAMM Files\NURP Source Area W

I
The Rain File is entered here.

I™ Estimation ‘

Option

FReplace all Source Area Paticle Size

Distribution Files with theSource Area

PSD and Peak to Average Flow Ratio
File Listed Anove:

Replace Default Values
with these Current File Data

Use Default
Wal,

S —

Select “Edit” to update

]
The Start Date and End Date

Cancel conum are entered here. Select

“Edit” to update.  ©’

67

|[&" FileCurrent ileData_Pollutants_Tools Run _Utiiies _Help

] ol s | | Of

| P[9] || %]

RN

When setting up a model,
review the parameter files and
update if necessary to reflect
your project area.

This is done in “Current File
Data”

Land Landuse |
1209 | Land e Type Land Use Label R
% | Conolractice Type | Contol rociice Name o Location |

|

u| _Edit | Souce AreaPSD and Peak to

—

¥ Current File Data

SLAMM Data File Name:

This form is where the parameter

Site Descript ‘
Edit | Seed =
Edit | Fiain File:

files are reviewed and updated
I

The Winter Season Date

|: WinSLAMM FileshF

Start Date:
Edit | End Date:

ain FilesisAleg - Madison Wl 1981 AAN
oo / Check the box and then
01/01 /61 IV winter Season Ran enter the dates.

T2BB g o inter (mmddd) [ 12702

Range is entered here.

End of Winter (mm/dd) | 0312 |

Edit | Polutant Probability Distribution File:

[CWinSLEMM Files\wI_GE 003 ppd

The Pollutant Probability

Edit | Funoff Cosfficient File:

|E WinSLAMM Files\/|_SL06 DecOB. yx

Distribution File is entered
here. Select “Edit” to

Edit | Particulate Selids Concentration File:

[T\ SLEMM Filesiw10.1 WI_AVGOT mex

update.

| Edit | Street Delivery File (Select LU
& Residential LU ¢ Other Urban LU
© Institulional LU Freeways

|E WinSLAMM Files\/_Res and

Other Urban'RecO6.std
Change all Sreet Delivery Files ta Matchoe Cument File

[T
The Runoff Coefficient File

" Commercial LU
" Industiial LU

is entered here. Select
“Edit” to update.

Average Flow Ralia Flle:

Use Cost

|E \WinSLAMM Files\NURP Source Area PSD Files.csv |

I™ Estimation |

Option

The Particulate Solids
Concentration File is

Replace all Saurce Area Farticle Size P
)|  feplaceDefautVates | ypo | Distibuion Files with theSoures Area entered here. Select “Edit
with thesses Cunent Fils Data Valy FSD and Peak to Average Flow Ralio Cancel Continue
Walues File Listed Above —— to update 68

68
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WinSLAMM Theory and Practice and Calibration

| Current File Data

=181x|
lsix|

SLAMM Data File Name:

This form is where the parameter

Site Deseript, ‘

Edit | Seed a2

files are reviewed and updated

The Street Delivery Files are entered here.
Each land use has its own file. Select the

Start Date: 01/01/81 W Winter Season Range
e T2/318T gyt of Winker (mmddd)

Edit | Rain File: ‘E WwfinSLAMM Files\Rain Files\wisHeq - Madison y

radial button next to the land use and
then select “Edit”. This must be done for
endef €ach land use.

Exiit | Pallutart Probability Distribution File: [C:NWinSLAMM Files\Ww_G€003 ppd«

If only one land use is being modeled,

Edit | Runoff Coefficiert File: ‘E.\WmSLA les\/l_SLOB DiecOB.rswn

the “Change all Street Delivery Files...”
4 can be selected. This will update all

Edit | Patticulate Solids Enncan“almWﬁmMM Fileshw 101 WI_AVGOT pscx

Street Delivery Files to be the one

Replace all Source Area Particle Size

Distribution Files with thefiource Area
‘eak bo Average Flow Ratio
File Listed Ahove

|| Fepiace Defauit Values
with these Curent File Data
Valugs

Use Default
Walues

Edit | Stest Delvery File (Select LU| ‘E.\WmSLAMM FiksW_Res and Other Uban D206 Shown in the window.
 Residential LU Other Urban LU B
£ Instiutional LU ¢ Freeways Change allStiet Dielivery Fies to Match the Curent Fie_| Each source area has its own
€ CommercialLll particle size distribution. To
Ll select the file with the
i " . up s n
Edit 33:[2:5%’235.‘2”;1?5" o ‘E.\WmSLAMM Files\NURP Soues Area PSD Fies.csvi” appropriate project, select “Edit
Use Cost
- oselest If Costs are to be calculated
Dption

for each Control Practice

I oo modeled, check the box and
4’7 select “Select Cost Data File”

71

' File CurrentFile Data _ Pollutants wn_Utiities Help.

| |z Awsscosonn

X | D[ +[m] |

Program Options

Edit Source Area Default Variables
Creste Land Uses from Data ile

Image File »

Land Landise [

5209 Land e Type Land Use Label Ay
| | |

@2 | Conrolpractie Type | ContolPractice Name o Locaton |+

Check Current e Status_Tota Area = [Upsieam Drainage Avea = |lcon Number [ Tndex Number = [ Tcons Lefi =

Default default Parameter
files or file paths can also be
changed through Program
Options.

To access Program Options,
select “Tools”, then
“Program Options”

71

StartDate: 010181 [EndDate: 1231/81_[X = 150 V=360 [RunTme=

=l8lx|

| Current File Data =leix|

SLAMM Data File Name! l
This form is where the parameter
files are reviewed and updated

Site Descript.: x

‘ If you are using the same parameter files
Edit | Seed = for several projects, after you’ve updated
Edit | RainFil |E SwinSLAMM Fles'Ra Filestwisfizs - Madie the parameter files in this form, you can

select “Replace Program Default Values
Start Date: 07,0178 ¥ Winter Season Range . . ” .

Edit | Endbate [ T28VEL gy vineniori) [Tz~ /et With these Current File Data values”. This
will make the files shown in the form your
default values for future model runs.

B DeclE isvn I
If you are starting a new model, or, you want
to change the parameter files back to the
default values, select “Use Default Values”.

I

Edit | Polutant Probability Distribution File: [C:\W/inSLEMM Files\WwI_GEOD3.

Edit_| Runoff Coefficient File: |C WwfinSLAMM Fileshind]_S

_Edit | Steet Diefvery File (Select LU)
& Residential LU~ Other Urban LU
£ Inslituional LU € Freeways
" Commercial LU
 Industrial LU

cevFik To use the default particle size distribution file,
select “Replace all Particle Size Distribution
Files with the Program Default file”

Edit | Source Area PSD and Pe:
Average Flow Ratia Fil,

real

Select “Cancel” to leave the
form without saving changes.

Use Cast
I Estimation
Option:

Replace Defaul Vakes Replace all Source Area Particle Size.

changes and exitthe form.

Use Default Distribution Files with theS ource Area “ i ’
withthese Curent Fie Data| %5 0¥/ eS| [ e Contin Select “Continue” to save
Yelizs File Listed Above

= | B

Detailed Output File Optians T Default Model Options Defaull Current Fils Data | Select the “Default

Current File Data” tab.

Rain File Name:  Select File ‘C\W\nSLAMM Files"Rain Files\w/isReq - Madison 'wl 1981 RAN A” default parameter

Rein File Dates files and file paths can

Start Rain Date (mm/dd/w] [07/07/61 Wirter Seasan . . “

End Riain Date (mm/dd/yy) [12731/81 Btvate Wier  Statt sl Winte irmid) [ 12702 be edited in the “Default

Season Option  End of winter (ran/dd) | 03412 Current File Data” form.

Reamel T2 e Select “Select File” next

@ Pollutant Probabilty Distibution [PPDy) O Particulate Solids Concertration (PSCx] . Souice frea PSD and Peak

¢ Runff Cosffcient [ RS¥) & to &g Flow Ratio [.C5V) to the parameter you

wish to modify, navigate
to the location the new
one is stored on your
computer, and select
“Open”.
I Ferfom Cost Anabsis After all changes are

| made, select “Save .INI
File” to save the changes
and leave the form.
All new model files will
use the default

Select . PPDx File J

Streat Delivery Fils Land Lse
& Residential " Instiional " Commercial ¢ Industial ¢ Other Utban ¢ Freeways

Select File ‘E WS LM Filestwl_Res and Other Lban Dec0B std

File Update Options Cancel Changes save e P@rameter files. entered

— here.
| J‘j 72
o TP TR e L 25 Siad O (U Eod e 2
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e Curene leoaPolants Toos“Run- Uit el --
P[] | 6 o o 1 | 5] (8o el ][ 7 | )] Ol [P +|®] % ) S
= : Ajunction is
Are: o= Source: g e~
e e G s ameanm [T o enter model data, select the land use the i represented by the “O
[ T S~ h ) o =y — icon in the main tool
p Sl modeled source area(s) are associated with. ooz :
s o ; i ey ar.
HE I RES = Residential et Click on the “O” th
o £ - = [— ick on n
- - INS = Institutional =3 B I'ck o the »the
: 2o COM = Commercial = - L click on the map space
T Sl IND = Industrial e Notice the “tails to add a junction.
e =1 of the icons
erdraio S OU = Other Urban o coing: Each “tail” : b
i i - avedroroy ach “tail” must be
= 7 FRE = Freeway —- connected to a
T T . ) . . T
s -~ For example, if the source area is residential ronsdtaiog : -
I roof, click on the “RES” icon. Ju:\ctllon. o
ERrn 3= ; . T
'L% — — Next, click anywhere on the white map space. TN — il
e # 20 Use P2 rd e L ea (s . . . —_—
- S The Residential Icon will appear. [P R T
1 |Residential |Residential1 -
| |
R o
O T it e o T
73 - 74
Tosiies e (b= et [Fvooe AT e T (e Ve e e ) T S T YT e T o TN e

B File CurrentFileData _Polutants Tools Run Utites Help

0 o e /5] =] O]

D9+ |m] |

B Of NEIEECE

e
The Residential Icon is now connected
; N o to the Junction.
To connect the Residential

Land Use tail to the Add other land uses and connect them

Land

[Ep— e | JUNCtion, click and hold on

Lo
=
1 Resert[Resdenta 1

R R . o] ond e e =it in @ similar manner.
the Residential Icon tail. P T

While holding down, drag Each WinSLAMM model can analyze up
the tail over to the

| ! to 255 Icons. An Icon is a Land Use,
Junction Icon. Release the

Junction, or Control Practice.
hold.
e TS
The status bar displays the number of
Icons in each model file and the
| number of Icons remaining.
75 76
EIBT=ET Index Number — 1| Remaining cons = 753 [Start Date: 010181 _|End Date: 1253481 _[X= 510 =% FunTie = | Chedk Current Fle Satus_ Total Area = 0.000 aaes [Upsiream Drainage Area = | Junc# = 1| Index fumber —_| Remaining lcons = 253 |Sta tDate: 01/01/81_[End Date: 12/31/81 X = 1120 V=370 Run Tine = |

1Q
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Tl WS Lo e ]
S i CunenFieDuta_PolutansTools_Run_ites_Hep “Tsl]
- |
o | 0 | = s ] P] ) @] rs [P+ |m| %
Pirten =
el
e
out
20 Land Use Type Lond Use Label )
1 [Residental [Resdental 1 | 0.000]
Each model file can only have one Outfall.
|
Each Icon must be routed to the Outfall.
S
To connect the Icons to the Outfall, click on the
Outfall “tail” and drag it to the Junction just as you
| | did for the Land Use tails. i
et et FENET TNl T W P W T W —

A [919] 4o |

Roofs 0.000|
= 8 @\u
=% S
=i = 5 Junction 1
=— i
| rking oo
romrsiratig -~
: : Outfall
ot - :
| e = To enter source area data, click

ey S =] ON the Land Use Label

3 [nesentl |ncsdentl 1 e associated with the Source
Areas you want to enter.
When the Label is clicked on
| (or selected), the name of the
—_— Land Use becomes bold and

the source areas available in
the land use appear in the
Source Area Grid on the left
side of the window.

Check Curent e Status | Total Avea = 0.000 acres

Endvste: 123161

X= 10

V= 1%

79

RnTme=

79

File CurrentFileData_Polutants Tooks Run Utiities _Help

|| 5w Of

&

unctior
Duncton 1

Lond Land Use
1209 Landuse Type Landse Label s )
1 [Resdentil [Residental 1 [ o]
[
CP 2 | Controlpractie Type | Contrl Practice Name or Locaten | =

Resiental 1

Junction 1

outat

The Icons can be moved
around and arranged by
clicking on an Icon, holding,
moving the Icon to its new
location and releasing the hold.

TotalArea = 0,000 30 =

nc =1 Index tumber = 1 [ Lcons = 253 [StartDate: 01/01/81_[End Date: 1273181

X=720

= 1368

78

RunTine =

CurrentFile Data  Pollutants Tools Run Utiities Help

[Rescentia 1

Source | Frst | Second 2

X [P[9[+[m] %]

Residential 1

Junction

outal

el e | o | e [l
[l ol oo
= o
| arking ooo]
et o
== —
etrety 4 —
e =
etretey o
— g

First, enter the area of the
Source Area. Select the cell
that intersects the Source Area
label and Area.

Land Landuse
5209 | Land Use Type Land Use Label Rlmduec

1_|Residential _|Residential 1 | oo0|
P = | ControlpractceType | ControlPractice Name o Locaton |+

Tota Ares = 0.000 scres

index tumber = 1| R Lcons = 75 StartDate: 03/01/s1_[End Date: 1234/31

X= w0

V= i

80

Run e =

80
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WinSLAMM - [Lond Use

BN @] rs] EFlw Of A |®[9[+m] |
’;

Al Of NEIEECER

nd Use:

o e
— TR — T | -
|§,, St ool =l o el et B el el ol Enter the data that describes
- = = — =
1 Jeooh 1 === e 1000 —El-F the source area. Select
=T S | e o= | “Continue” to leave the form.
Z 1 et = el
= = = < — P o 1000
oo 11 SEE e oo 11 S Source Ao Root 1
= s T S Pross - o e
| parie o000] parie o000] ) )
== [ == Sl Rools: [ G Pached Root
evedpuing oD s = 8 the Swase
e S et o= >
i i Enter the area of the st 2 I Drins 0. Perios
N — — — ) Source Area in acres. N — —— Sy ]
=z = ety Commario I3
B S Soverl Conpectod I~
S “ ” S budng Densi: T Low - e
= 22 < Select “Enter” on = 22 o (R st
i i ) your keyboard to s dise e e ) Sourc Area Parile Sie Distibution Fie: L=
1 [Residentil _[Residentia 1 0.000] move to the next 1 [Residential _[Residentil 1 | Setect il | [FWrSLANN FesURF o5z
cell under “Source .
Area Parameters”.
|
= Select “Enter” again =
e T Crrapsae e | G eneor e | r T Crrapse e | G et |
to enter the Source
Area Parameter
| data.
81 = 82
| Total X [LU# =1 Index Number = 1 | Remaining Icons = 253 [Start Date: 01/01/81 |End Date: 12/31/81 X = 1260 ¥ = 13650 Run Tme = 4 | Total Area = 1.000 acres. s =1 Index Number = 1 | Remaining Icons = 253 Start Date: 01/01/81 |End Date: 12/31/81 [X = 495 ¥ = 3465 Run Time = P

81 82

& Fle CurentFileData Polutants Tools Run Utiities _Help

v = | 5]

& File CurentFileData Polltants Tools Run Utities Help

X | P[©[+|m| K|

5 4 o 0 | == ) [ ) e o o] s | S O &[4 |™] %[
= N resento 1
rz | mne | 2 | R | S sorcemen =) | Sren_|cone o
fedtid £ arameters Practice Practce. bt~ s Parameters Practce Practice
s s 1
oof 1.000] Entered -~ 1 [Roofs1 1,000 Btered | — v
o= Sl o
= = i 3
= = :7\ pe— = B el
cot 10 [ oot 17 =
it S Srcon o = St
| S 0] = = ] =
i S T 5
iy oe === :
iy Sl == -
i S it 3
iy et == -
oovedpating T Sl oo :
SEE cur s oun
romves arkng s SEE npevedparng S
wenee ot |53 - veneraraaceais |3 £ -
T S ) e = Notice the Source Area Total Areas,
129 e e —— < S mdatoe| i et e
it ) et P
et s ) Use the scroll bar to st L Sl Land Use Area, and Total Model Area
move up and down in the are upf‘ated with the information
grid to add more data. entered. . .
| | These totals will automatically update
L g as more information is added.
P2 | ConrolPractice Type | Control Pactice Name or Location | 4 Pz | ControlPractice Type | Control Practice Name or Location | =
| i
83 = 84
[ Index Number = 1 | Remaining Icons = 253 [Start 10181 _[EndDate: 12/381 _[X = 2475 Y= 1350 Run Time = 4 Check Current Fie Status | Total Area = 1.000 acres. stream Source Ar Index Number = 1 | Remaining Icons = 253 [Start Date: 0101/81 [End Date: 12/31/81 _[X = 2475 [¥ = 13650 RunTime =

83 84

71
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‘WinSLAMM - [Land
S File Current File Data _Pollutants [=[=][x] Cur Help.
C X [P]Q] 4[] 5 e o 1 | =] 1 e ] NEEE Y !
= ] = -
e el e e fore | carann | )| S | S
i . jw e o : %Iam.m e o
= ool Ereer |- B T ey ool e |- Check the boxes next to
= To view or add Pollutants to be s Sl
= " \ oo 5 the pollutants you would
xmsanalyzed, select “Pollutants”. oo S e .
[P = = =] [y like to analyze.
=xn E = " Pt Dt oo Particulate Solids will
ssphorus v 1
et 4 — - et 4— B DR g always be checked.
[ orkng .00 [ Parking 0,000 TKN r I I
eiating Sl eirateg oo
ioniay e = =
evei et Sl aedtatog S e 5 = The pollutants available
iy e s = o = 0 .
ves _ === ERTT i Zne rr r for selection are those
i ot el Eo® = included in the *.ppdx
= = 2 = Other 3
e T EmE e file chosen.
e e - Sneticae| o0 2| | e |
204 e e Lo seLabel o 5204 s ype - e = W oD /
1 [Residental |Resentols [ som) 1 [Resdentil [Residentts | o0 CRTREL RIS L To select all pollutants,
okt oplketiosaune
.__— select the radial button
seoul © { next to “Select All”.
Gmr S | |
I
5 gl Select “Continue” when
CPe | CotrolPractie Type | ContrlPractice Name or Locatin | = | ConbolPraciceType | ContrlPractie Name o Locaion | = finished
= 85 86
Total Area = 1.000 agres w#=1 [ Index Number = 1 | Remaining Icons = 253 [Start Date: 01/01/81 _End Date: 12/3181 (X = 2475 ¥ = 13650 Run Time = 4 Total Area = 1.000 acres we=1 Index Number = 1 253 [StartDate: 01/01/81 [EndDate: 12/31/81 |X = 255 [¥= 1950 [Run Time = 4

85 86

Al WinSLAMM - [Land Use Model
& (File] CumentFileData Pollutants Tooks Run Utilities Help. - [=#]x] 5 File CurrentFileData Pollutants Tools]
& B EIE Ol h9I9L+lm] #| 6 o | —|—[5] e NEEET |
Fo  soveprectre - o =
= M S [ 2] — 1 e =
e I
PrintInput Data Entered | — ook 1 :% Enered | — <] -~ <.
ok oo s
5
Close PrjectFle = oofs 3 <
P = o =
oo 5 Rttt = - To run a file, select “Run”,
5 - —— = £ hen “Curr roject File...”
T Ty g Save the file with a o1 S then “Current Project File
= o] dunctin’ . g 0]
e =] new name by selecting T T~ o
s z “File”, then “Save seireirs === r
ssiremgs = Project File As...” e S weron
S » I I Select the “S/R” Icon on the
z . £ in tool bar.
npoes ol = If the file has already gams main tool bar
5 s E
been named, and you z
it | a0, . B e
o — — only want to save ! et [ i
updates to the file,
then select “File”, then I
“Save Project File”
e, e e =
n 87 88
e e T T = —— " . . o

87
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Use =

= | Conir

used,

PO +[m| sk

(& srecute program ===

Save File and Execute

Save File with &
Execute.

Cancel Program Execution

w1 e If the first option was used,
then select “Save File and
Execute” when the next
form pops up.

If the second option was

the program will

automatically save the file
and begin the analysis.

RainNumber:

89

famdvse — — L]

(Ched Current e Status | Total Avea = 0.000 ares | Upsiean Dranage Avea = 0,000 aos | L% = 1

[Rescentil 1

e | Fest 5o 2]
Sore| saremes | A2 | e | convol|Conra |
et Paci prac
oots 100
o oo Erred | =
o Expand Source Ave List
o Colapse Surce ALt
oot
o e
ariing o
Sredraing L oo\ Negeree | =
avedpating
2vedpaing
avedpaing
aedpaing
[ <
I I |
Land LandUse
| Lo se ype Lond e Label Atee
1 [Residentiol |Residential 1 | 200

CP = | ContolPractee Type

Contrl Pactic fame o Location | =

000 we=1

TndexcNumber = 1| Remaining lcors = 253 |StartDate: 0101/51_|End Date: 12/31/51 [ = 1325 =752 |

A | ®[Q[5[m] |

89

Incex Number = &

Residential 1

253 [StartDate: 01/01/51_|End Date: 123081 _[X= &5 V=225 RunTime =

Junciion 1

Certain aspects of the Main

Window can be customized to

allow for easier viewing of entered

data.

To collapse or expand the Source

Area data:

* Right click on the grid and select
the appropriate command, or

* Double click on the Source Area
major headings.

91

91

Tes\For pptmab] - [WInS AN Model Outpot

¥ Ol & | D9 bm|
e = Lndvses | Sarcions T~ Comoucien | Outsl
pr] e |2 [ 55 [ERER [T T
ots Lo 2
= ol e | = f
ook o Outfall Output Summary
oot = | Ve Pocey ot :5%575&‘ Pt Pt
oo <= Tt Lo i [ 802 e [ ww [
:: : : ‘Dutall Totdl with Contioks [ wze [ omxz [ oes [ 3o [ 13 [ ooox,
e - SOy At [ Yo [0 —
C— = e
iy S -
= = it i T ey oo s P Py
ovedorny S Paicusdsoss EL T T
= S ToaiFrelonn ot olemt  oss  ostshe
o Tomi w wmun  ovw  owwke
S Sy o] Sty | ToR e Mol o)
Emms] Fie Fie. o
1 Receiving Water
| 5 Total Control Practice Costs Due To Stormwatbr Runoff
T e - Capital Cost A (CWP Impervious Coyler Mo
e 7| LondUse e Land e Labe Area (oes) Land Cost WA
1_|Residential_|Residential 1 | 1.000| t W Classiication
PVt AICots [ PO | o Fre—
Annusized Ve of Al Costs [ 7 |Curve Cakcuiakons With Contls [P |
Output is summarized at To exit the Output forms, select
n
——————————_ many locations within the lower “X".
“’e the modeled network Output is not saved, therefore, if
Use the tabs to select you exit and want to look at the
the desired output output again, you will need to re-
H run the model file. %0
D Careerie i [ Toaten = L0 soes BT [mee S e BT e Te ETYITS

90

5

INSLAMM - [Land Use Model

File Current File Data Pollutant:
lmmieel [ oo

Help

B

Program Options

Detailed Dutput Fie Options |

I~ Tum 'Save File Upon Exit' Message Of

I~ Suppress the Wwet Detention Pond Oveiflow Warning Message

¥ Save Backup Fie

I~ Save Outtall Runoff and Particulate Loading for WinDETPOND Analysis
Masimum allowable biofiker sultace ponding duation fhs) | 72

r If Other Device pollutant load reduction values are setto 1, iemove:
off-site pollutant laads from pollutant Inad percent reduction calculations

Defaul Peak Flow to verage Flow Ratio 38
Flow

Average Flow

L™ T

Time (1.2 * Raintal Duration)

Default Model O ptions:

Default Month
Stormwater Tempe
degrees F)

January
Febnuay
March

Dy
August
Seplember
October
November
December

CAwinSLAMM Files\StandardLandl ses 000

Standard Land Use File

[¥ Route Hydiographs and Particle Sizes Between Contol Practices

Iy Create Hydiograph and Particle Size Distribution csv Files

ault Tire Increment for allHydrograph Analyses lrequired for
routing between control practices)

Detabdl Time Increment [min: [§
his box needs to be checked
flow-duration calculations

Sail Compaction Infiltration Fact
Sandy  Silly
Moderatelp Compacted | 050 [ 020
Severely Compacted | 0.20 [ 010
for the

File Update Options

Cancel Changes

There are two other
tabs that may be
accessed often from
Tools.

One tab is the Default
Model Options tab.
Use this to change
many of the defaults in
the program such as
Warning Messages,
Time Steps, and using
the “Other Device” for
off-site runoff
calculations.

Select “Save .INI File “
to save your changes
and exit the form.

m TolalAea 0000 Lsiean ) =

1 =253 [SlegDate DU0IEE

92

EodDae 1203005
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'SLAMM - [Land Use Model
55 File Current File Data _Pollutants

9. Pregram Options

Run _Utilities Help

= [

iDetailed Output File Options<— |

Detault Madel Options

Detaul Cunent File Data

Biofilters

[~ Detaled Biofiter Output

I™ Ineducible Concentration Detailed Dutput
™ Particulate Reduction Dulput
[ StageDutfiow

I™ Stochastic Seepage Riate Detai
[ \ater Balance

[ Evapotranspiation Detai
Catchbasins

I Perfomance by Event Output
[ Performance By Step Dutput

[~ Stagednflow Data

™ Stage Dutfiow

Cisterns

I Detaied Quiput

I~ Outiall Discharge Hydrograph
I~ Water Balance

Filter Strips
I Hydraulics and Concentration by Evert
I Hydraulics Detaled Dutput

I Incremental Peformance Output

I Ineducible Concentration Detaied Dutput
I Paticulate Reduction Dutput

Flaw Duration Curve Data
I~ Detaied Data
I~ Plotting Calculations

I Ciitical Particle 5ize Caloulation Detailed Dutput File

Freeway Data
[ Freeway Washoff Detail

Grass Swales

I Hydrauics and Consentration by Event
™ Hydraics Detailed Dutput

[~ Incremental Perfarmance Output

[~ Ineducible Conceniration Detaied Output

[~ Paticulate Reduction Dutput

Hydrodynamic Devices
[~ Detaied Duiput

[~ Perfomance By Event
[~ Stagednfiow

[~ Stage-Dutflow

Parous Pavement
[ Detailed Dutput

[~ Stage-Outflow

[~ Stachastic Seepage Rate Detal
[~ Surace Seepage Rate

[~ Water Balance

Stieet Cleaning

[ Skeet Ditt/ccumulation Plots

[ Steet Dirt Remaval

[ Washaff or Street Cleaning Detal

ian Pands “Detailed Output File

I Detaled Output P
I Pond Stage-breaVolume Data Options” Tab.

[ Stage-Outflow
[ Stone Weeper Detaled Output
[~ Water Balance Summary of Al Pands There may be times

Media Fiters fal pes) where more detailed
I~ Detailed Time Step Output .

I~ Stage ulllow Dats output is needed.
e Select the detailed
output desired.

I™ Device Effluent Concentiations
I~ Performance By Event

I~ Puls Routing Detai

I lteration Information

Green Roofs

Then select “Save .INI
[~ Time Step Dutput .
I™ Ineducible Concentation Calculaions. File “ to save your

I Patticulate Reduction Output .
I Stage AreaDuiflow changes and exit the
I~ ‘Wwater Balance form .

I Evapolranspiration Detal

Pipes
I Detailed Hychauiic Duput
I Pips Duiput by Event

A *.csv file with the
output will be

" Uncheck All Detailed Output File 0ptic. generated when the

" Check All Detailed Dutput File Dptions

model file is run. It will

ile Update Dptions

Cancel Changes

save 1 e D€ SAved in the same

.|

Check o Tolal A= 0000 o

\gslean D) S

project directory as the
WinSLAMM madel file.

Another tab is the

93

Applying Standard Land Use data to a

Land Use

[ Apply Standard Land Use (SLU) Data to a Land Use

P .

=

Land Use Types Available:

Source Area Name Area (ac)

Ofice Park - OFFRARK
Sxp Commercial - STRIPCOM

Shopping Center - SHOPCENT

tea of Land Use with Sandy Sols (ac): 235

rea of Land Use with Silty Soils (ac), 103 q
soil type

Area of Land Use with Clapey Sois (acl: T
Total &rea Allocated to Sandard Land Uses [ac): 33.800

1 - Double-click on the
desired SLU

Selected Land Use Type: Downtown Commercial - DOWNTOWN

2 — Enter the area of each

Directly Connected Flat Roofs 40.73
Directly Connected Paved Parking 23.01

Directly Connected Driveways 1.48

Directly Connected Sidewalks £.35

Street Areas 1 13.3¢

Street Areas z 2.2l

Small Landscaped Areas 3.56

Other Pervieus Areas 0.62

Other Partially Commected Impervious Areas 0.08

Total Area: | 100.000

Create Land Use and Exit
é Exit

v

3 — Press the ‘Create Land Use and

Exit’ button

95

Junction 2
}

Junction 3

Other Utban 1

Standard Land Uses

To Access a
Standard Land Use,
select an Icons’

Copmmaraial 1

Disconnect

Delete

l,\ Apply Standard Land Use |

Land Use Label,
right-mouse click to
get the pop-up
menu, and then

sicial 2

yj,.,[wther Device 4
=)

Junction 8

Industrial 2

select the ‘Apply
Standard Land Use’
option

94

94

Standard Land
Use Source
Areas applied
to the
Downtown
Commercial
Land Use

File Current File Data _Pollutas

S| 16 | 0

n_Utiities Help

| e

Land Use:

Dowinlown Commercial

| (o8] p] )
’;

Sowce | Fist |Second =

ocs Souwce diea frea | hma | Comrol| Conil
Parameters | Pragtice Pracice
Roofs 13767
1 [Roofs 1 1 Entered i
Parking
73 [Faved Parking T Erteed | -~ <] - <
Driveways/Sidewalks
75 [Drivenaps Erteed | -~ <] -~ <
31 |Sidewalks 1 Entered - > -
Streets
37 |Steets 1 Entered - >l -
38 |Streats 2 Entered i
Londscaped A
51 mall Landscaped Areas 1 Entered -
52|l Landscaped freas 2 Enieed | - | - v
Other Areas
71| Other Pervious Areas 1 e o~
7 lther Pervious Areas 2 niteres vl - -
78| Dthet Par Conlimp Arear 1 e -~
79| Other Par Con Imp Areas 2 niere B - &
Land ) dllal, bandlioalabl Land Use
ial | Downtown Commercial 33.800]
L i .
nstitutional Institutional 1 00g|
enmercid | Commercil [
ndustrial Industrial 1 00g|
ndustisl | Indudval 2 [
ther Urban Other Utban 1 000

CcP# Contiol Practice Type

Cortrol Practice Name or Localion | +

1_|Other Device |Other Device 1 9%
2 |Other Device |Other Devies 3
Inien o

96
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All Standard Land Uses are stored
Access Database

in an

[2] Microsoft Access - [NonFreewayLandUses : Table]

B Fle Edit Wew Insert Format Records Tools Window Help

E-HSRY @R o @ HE TR MR Ba- B
:I LandUseType | Streets1 Texturd|| L: | StandardLandUseCode [ _StandardL | Rbor | yConnected | Roof Fla|
s U —— ) =T TR ST 0
|_|Residential Smooth 1 HDRWA High Density Res. with Alleys 0
|| Residential Smooth 1 HDRNA High Density Res_ No Alleys 0
|| Residential Smooth 1 MOBH Wobile Homes 165
|| Residential Intermediate 1 DUPLI Duplex 0
| |Residential Smooth 1 MDRNA WMedium Density Res. No Alleys 0
|| Residential Intermediate 1 MDRWA Wedium Density Res. With Alleys 0
|_|Residential Smooth 1 MFR Wuti Family Residential 34
|| Residential Smooth 1LDR Low Density Residential 0
|| Residential Smooth 1 HRR High Rise Residential 1
|| nstitutional Smooth 2IsT Wisc. Institutional 539
| | mstitutional Smooth 2sCH Schools 15
|| institutional Smooth 2 HosP Hospital 318
|| Commercial  Smoath 3 OFFPARK Office Park 1347
|| Commercial | Smooth 3 STRIPCOM Strip Commercial 197
|| Commercial  Smooth 3 DOWNTOWN Dovntown Commercial 4073
| |Commercial  Smooth 3 SHOPCENT Shopping Center 2161
|| industrial Smooth 4L Light Industrial 2051
|| industrial Smooth 4 Wedium Industrial 168
|| OpenSpace Smooth 5CEM Cemetary 0355
|| Openspace Smooth 5 OPEN Open Space 055
|| openspace Smooth 5 PARK Parks 01
Records M| 4 [[T £ b [MI[pk[of 22
[Datasheet View
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Remember to Press the “F1” to access the Help File
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