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Watershed & Water Quality Modeling dechmcal SUpPORAEEner:

WASP Modeling Framework

Binary Wasp Input File (wif) Model Preprocessor/Data Server

CSV, ASCII Output
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Potential WASP Time Scales
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Watershed & Water Quality Modelinglechmcal SUppORAEEnies:
WASP External Linkages

Loading Models

SWMM
HSPF Bioaccumulation
LSPC BASS
NPSM FCM-2

WASP

Hydrodynamic

Models External
"EFDC Spreadsheets
ASCII Files
Windows
EPD-RIVL Clipboard

SWMM
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Introduction to WASP Interface

* USEPA WASP: {Unnamed WASP Input Data Set, Eutrophication)

File Project Pre-processor Model Post-Processor Help

nput File Run Input Data Import Output [
Control Simulation Specification Network Control §

WASP 7 Course



Watershed & Water Quality Modeling fechncaliSUpRORAEENES

Create New WASP Input File

- USEPA WASP

Creates a blank WASP Input File (wif).

Save button will be activated. Press
save and specify name and directory for
the new input file (e.g., CSTR Test.wif).

WASP 7 Course
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Open Existing WASP Input File

Look in: ﬂ;} Toxi Test Runs

Dy () Biotic Solids 2
{ 2% Benthic Diffusion Test.wif

My Recent % Biotic Solids CSTR2.wif
Documents

& Biotic Solids CSTR.wif

G ;: - CSTR Test.wif
”-‘?;5“ Small River 1 KW volat.wif

Desktop

My Documents
48
ty Computer
c
My Network

Places
Files of type:

| =
[WASP Files =

File name:

“*Browse and
select an existing
Wasp Input File

**WASP provides a
listing of *.wif In
the current
directory.

Cancel

WASP 7 Course
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WASP Input Data Categories

. USEPA WASP: (Unnamed WASP Input Data Set, Eutrophication) E]

File Project Pre-processor Model Post-Processor Help

1 2 3 456 78 9101112

Simulation Control 7. Constants
Time Step 8. Loadings
Print Interval 9. Kinetic Time Functions

Segment Properties 10.Dispersive Exchanges
System Properties  11. Advective Flows
Parameter Switches 12.Boundary Concentigations

Ty

1,
2.
3.
4.
5.
L
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Simulation Control

— Description and

= i Comments
Parameters X _ M o) d el Typ e
Description Model TyE Ristat Dptiort
(DIE e [Eutophication _~| | & o Restat e — Simulation Start Date
Comments E utrophication = <
- iCimple T ovicant { (" Create Restart File .
Simple Class Example Nlnio:-:icant & Tlme

Organic Toxicants

(¥} Load restart file now

Test (Do Not Use — Non Point Source

Time Range MNon Point Source File Bed Yolumes 1
Start Date ™ Use NPS file = & Static Lin kag e

NPS File Name e Saitiad) " Dynamic

[1.='1/2UDS C tion Time Ste H ||| I) .
{— Bed Compaction Time =tep _— d rOd n a |C O tl O n

Start Time : {— y I y

e — Hydrodynarics and Lin kag e

o Met Flows Time Step
- - =
" Gross Flows

End Date " 1-D Network Kinematic wave ‘; ‘Liipri:I::‘ljated - R EStart O ptl O n

"~ Hydrodynamic Linkage

End Time Hydiodynamic Linkage File Solution Options — Bed Volume Optlon

|7 MNegative Solution Allowed

Hycko Skip Date — Time Step Optlon

Solution Technigue ]

BT [ = Neg_atwe Solution
I Option |

WASP 7 Course



I SUPPORNECENIET:

: “*= Segments E]

Segments I Parameters | Initial Concentrations | Fraction Dissolved |

Segment Description | Yolume | Velocity  Velocity | Depth Depth Segment Bottom | Length Width  Slope Bottom
Multiplier Exponent Multiplier Exponent Type Segment Roughnes:
“Wasp Segment| 1E+4 0.0000 0.0000 1.0000 0.0000 | 0.0000 | 0.0000 | 0.0000 0.0000

Subsurface Wate

Surface Benthic

Subsurface Benth
<

Yolume Scale Factor Yolume Conversion Factor
Fill/Calc Copy Q Paste 1.0000000
+ Insert ’ — Delete ‘ - X Cancel ‘

Segments Tab:
Spatially-Variable Physical Properties

WASP 7 Course




“i< Segmente EEX
Segments ’ Initial Concentrations [ Fraction Dissolved |
Segment Dissolved Organic Carbor Partition Coefficient to Silt: Partition Coefficient to Sand | Partition Coefficient to Organic| Decay Rate Constant (per day)

1 0 p o 0 0

O Post
Parameters Tab:

Values for Spatially-Variable Environmental Properties or Model
Coefficients

Note — to be used in a simulation, parameters must be enabled under the
Parameter Control button s

WASP 7 Course
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Segment Properties —
Initial Concentrations

=0
| &

1 “*. Segments

| |
Segments | Parameters\_Init

' Segment Toxicant (mg/L) Silts and Fines (mg/L) Sand (mg/L) Organic Solids (mg/L)

1 1 10 0 0

| FiliCac | B Copy | B Paste |

-+ Insert ‘ — Delete ‘ X Cancel ‘

Initial Concentrations Tab:

Concentrations of each state variable (system)
Ly

at beginning of simulation >

WASP 7 Course
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Segment Properties —
Fraction Dissolved

Segments| F'ararneters| Initial Concentrations(_ Fraction Dissolved ‘

Segment Toxicant [mg/L) Silts and Fines (mg/L) Sand (mg/L) Organic Solids (mg/L)

1 1.0000 0.0000 0.0000 0.0000

i G
m ﬂ, _x Cancel

Fraction Dissolved Tab:

* Fraction of total constituent concentration that is
dissolved.

- Dissolved fractions for solids must be set to 0.

Dissolved fractions for toxicants do not need to be “=
resedt. WASP 7 Course




- System Data

System

1 Toxicant [ma/L)
2 | Silts and Fines (mg/L) | Simulated Solids 1

Sand [ma/L)
4 | Organic Solids [ma/L) ’}'Da—b's:_l Solids 3

! £

Option F‘artir_zaate Mass | Dispersion Flow Density M azimum —§OI.Jndary Boundary Loading Loading
Transport Field | Balance | Bypass | Bypass Concentratiol Scale Factor Conversion Factc Scale Factor | Conversion Facto
Simulated Solids 1 il 1.0000 100.0000 1.0000 1.0000 1.0000 1.0000
= : ' 2.6500 |2000000.000  1.0000 1.0000 1.0000 1.0000
Bypassed Solids 2 il 2.6500 |2000000.000, 1.0000 1.0000 1.0000 1.0000
™ 2.6500 |2000000.000  1.0000 1.0000 1.0000 1.0000
Constant

Bypassed |

Copy CR Paste Fill/Calc X Cancel

System (state variable) properties and controls:

Switch to simulate or bypass state variables

Switch to select particulate transport fields (for silt, sand, and
organic solids)

Solids particle densities (g/mL)
Maximum allowable concentrations
Boundary and loading scale factors

ASP 7 Course
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Parameter Control

Parameter Scale Factor
Dissolved Organic Carbon (mg/L) 1.0000
Partition Coefficient to Silts and Fines [L/kg) ; 1.0000
3 | Partition Coefficient to Sand [L/ka) 1.0000
4 | Partition Coefficient to Organic Solids (L/kg) ‘ 1.0000
Decay Rate Constant (per day) 1.0000

Copy gpaste _ Fill/Calc x Cancel

Parameter Controls:
« Switch to turn on parameters for the simulation

« Scale factors to adjust parameter values for all
segments.

- Note: Parameter values are specified under Segments,
but will not be used unless selected here




it

(1®
—

Constant Group
] Toxicant X

] Used VYalue Minimum M aximum
Log10 of Partition Coefficient to DOC [L/ka]) i 0.0000 7.0000
Partition Coefficient to Silts and Fines (L/kg) : 0.0000 0000000.0000
Partition Coefficient ta Sands [L/ka) ? 0.0000 100000.0000
Partition Coefficient to Organic Solids (L/kg) : 0.0000 0000000.0000
Yolatilization loss rate constant, 1/day i 0.0000 0.0000
Water column decay rate constant, 1/day : 0.0000 0.0000
Benthic decay rate constant, 1/day ? 0.0000 0.0000

<

Copy _Ej_g Paste Fill’Calc X Cancel

and space —
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Direct Loads

B8 | B o |00 ke K=l [Ploe] = Extern

"= _______ Em Vvariable massto

Loads | Scale and Conversion Factors |
M segments.
-1-2% Toxicant (mg/L)

o4/ asp Segment
-2 } Silts and Fines [ma/L)
®3¥ Sand (ma/L)
2¥ Organic Solids (ma/L

v

Time functions for seament 1 [\Wasp Segment], To>:ican ' N Ote o V ari a b I e S W i t h

Date

i

mg/
j& Delete Al | 5 Graph I O ac
98 gt |

: concentration in

| require
Ing values In

MJ Import
= — kglc
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1ICAIFSURPORACETTLET,

. - | | | | Bulk
e - dispersive

—Field Used Scale Conversion Function

Surface Water [ | 1.0000000 1.0000000 » |[Benthic Exchange eXC h an g e
» | Pore Water [ | 1.0000000 0.0001000
Segment pairs for Pore Water, Benthic Exchange Time/value pairs for Pore \Water, Benthic Exchange

Segment one = Segment two Area Distance Time VYalue l I I O d e I
»  Boundary [1: Wasp Seg #] 10000.00000| 0.1000000 1/1/2005 0:00 1E5

> 27172006 0:00 se g men tS

+ Insert — Delete m Delete ﬁ-\ll’ It Graph / 0K
Copy Paste Fill/Calc | Import

WASP 7 Course




Surface W ater functions
Field Used Scale Conversion Function

> Xl | 1.0000000 | 0.0000116 » [CSTR Thioughflow
Pore \Water | | 1.0000000 1.0000000
Solds 1 | 1.0000000 | 1.0000000
Salids 2 || 1.0000000 | 1.0000000
Solids 3 | 1.0000000 | 1.0000000
Evaporation/Precipitaticc. [T 1.0000000 1.0000000

Segment pairs for Surface Water, CSTR Throughflow Time/value pairs for Surface Water, CSTR Throughflo
Frac. of flo Date Time Yalue

» |Boundary 1.0000000 1/1/2005 0:00 1643

1: Wasp Seamer Boundary 1.0000000 » | 2/1/2005 0:00

Dt I=vee | o] (e
_Bhcoy | DRPase | [ Fca|

WASP 7 Course
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Boundaries

Concentration of each
system in flows
entering model
network.

BCs must be specified
1/1/2005 0:00 s) fo r u pStre am an d
downstream advective
bl | — Delete | i Datete al

Copy ER: Paste | B FilCale | * :.Hu.lrI fI OWS an d d iS pe rS Ive
Tl  exchanges.
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WASP Output Variable Selection

Selects variables
that will be
saved to the R
WASP output
file (omd), and g

Velocity

variables that —

Advective Flow

will be saved 5 [roa Corcernoin

0 | Dissolved Concentration

i n a Set Of | DOC Sorbed Concentration

2 | Total Sorbed Concentration

CO m m a_ 3 | Total Sorbed Concentration [solids]

Maximum DT

delimited files e e
(*.csv)

Q

utput CSY

Q% X X X X X XX XXX X XX
INERENEREEER@ER

WASP 7 Course
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| Execute Model Simulation -__1

- USEPA WASP: C:\Wasp7\Toxi Test Runs\CSTR Test.wif (CSTR Test, Simple Toxicant) =13

File Project Pre-processor  Model Post-Processor  Help

s ENE) ) " =N

 Press WASP execute button to
begin simulation.

WASP 7 Course



 Watershed & Water Quality Modeling Technical\ SUPPOFOGEntEr
Execute Model Simulation - 2

i LUSEPA WASP: C:\Wasp7\Toxi Test Runs\CSTR Test.wif (CSTR Test, Simple Toxicant)

File Project Pre-processor  Model Post-Processor  Help

|58 @) $d o1l 8(0) w K|S |~ o

Chemical Chemical Chemical  5Solids 1 | Solidz 2 | Solids 3 | Total S5olii  Flow Yolume
1 95425156 | 0.000000 | 0.000000 | 3014666 | Q000000 | 0000000 @ 2014666 | 0011574 | 10000.000C

A table of calculated concentrations will be

LS EPA - WASP Version 7.0 displayed throughout the simulation.
Organic Cherical Model Lazt Revized: 741442004 2:52PM . .

_ = « Status and error messages will be displayed.
= Gett!ng M.n:ndel F_'arameterlze.utln:nn Drata . . -
e - * Progress through the simulation is
ﬁ g:::::g Eli:nt LT;Ti::T;i?Dundary | formation S u m m arlz ed al O n g th e bOttO m bar A CO ntro I
B 2t Wil ol | v ) slide can be used to speed up, slow down, or
I Getting Segment S pecific Environmental Conditions i i
B Gelfing Kinelic Constants freeze the simulation.
= Getting Environmental Time Functions
I Getting |ritial Conditions ° 1 1 1
e ot ] The simulation can be aborted by pressing
0= Begin Time Loop - Simulation Started th e Sto p b utto N (Cl Ic I ed ab Ove) )

Tuba  |Simulation Time: 141342005 0:00; 01 Timne remainitg: 0:00:07

WASP 7 Course




Execute Model Simulation - 3

“+ LUSEPA WASP: C:\Wasp7\Toxi Test Runs\CSTR Test.wif (CSTR Test, Simple Toxicant)

File Project Pre-processor  Model Posk-Processor

Help

a8 | B8O /KIS |#[] A
US EPA - WASP Version 7.0 « When the result file I1s Closed, simulated
Organic Chemical Model Lazt Revised: 7/14/2004 2:52FP 5 5
_ - results can be viewed by launching the
allind i WASP postprocessor, or by opening the

Getting Segment Wolumes |nformation 3 .
alsi i o) variable csv files that were created.
B Getting Time Yariable Boundary Information
= Getting Time Y aniable Loadings
= Getting Segment Specific Environmental Conditions
= Getting Kinetic Conzstants
= Getting Environmental Time Functions

P Getting Initial Conditions

lI?EuIEfr Suz.ulutu:un Techn!que . s C:\Wasp7\Toxi Test Runs
I Eeqgin Time Loop - Simulation Started -
K= Clasing Simulation Fesult File File Edit ‘Miew Faworites Tools  Help 5
W= Resul File Closed | -
G Back - . ? / Search Folders mv
Address |3 Ciiwasp?iToxi Test Runs halll = e
| Today -

File and Folder Tasks #

®i Rename this File Iﬂi?l Iﬂj /Pr.g‘

i Move this file TotChemi.csy  TotSolid.csy LRI
[ Copy this file
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ﬂ OS5

El_’l File Edit Wiew Insert Formak  Tools  Daka  Window  Help

A |

= BX

-3 X

=R Big ezl oladSallin -k

| o) ||
A - H  Cutput Wanable: Tot Conc ug/L Mumber of Segments 1

A | B | ¢ | b | E | F | ©6 | Fx

1| Sutput Yariable: Tat Conc ug/L Mumber of Segrments 1

2 a 1000

3 1 817.9574

4 2 BRY.2R53

5 3.1 &36.5018

2] 4.1 439.6025

7 5.1 360.1018

g B.1 295144

4 7.1 2420688

10 8.1 198.7025

11 91 163.269

12 10 136.9565

<€D ST4
S &g
. .

HiA
/3@&0 Ny
N I i
7
0

Y agenct

4 .
747 pro1es

36

S_‘I File Edit Wew Insert Format Tools Data  Window  Help

EBX]

-8 X

=1 Big iz salliv -k
e | i
Al - A Output Yariable: Tot Conc ugdl Mumber of Segments 1
A |8 [ ¢ [ o [ e | F | 6 | Fz
1 | Output Variable: Tot Conc ugdl Mumber of Segments 1
2 a 1000
3 1) 817.9874
4 2 6B69.2692
5 3.1 £36.0018
5] 4.1 4396025
7 5.1 3601018
8 6.1 295144
9 7.1 2420685
10 8.1 198.7025
1 91 163289
12 10 136.9565
13 11 112818
14 12 93.0852
15 13 76.9802
18 14 E3.813
17 15 53.0545
13 16 44.2611
19 17 37.0816
20 18 31.213
21 19 264179
22 20 225
23 21 19.2985
24 22 166831
25| 23.0001 14.545
26| 240001 127995
27| 25.000 11.373
28| 26.0001 102072
28| 2F.000 9.2546
30| 28.0001 8.4764
31| 29.0001 75404
32| 30.0001 73208
33| 31.15M 58963
34 -
1« » i TotCheml / < >
Ready UM




