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INTRODUCTION

This training manual has been prepared to support the first training session for the Old Tampa Bay
Integrated Model System Watershed Model. The objectives of the first training are:

» Provide instruction to the user group on the Watershed Model structure and how to set up and
run the watershed model for the OTB Integrated Model System
» Provide instructions post processing steps to produce graphics and statistics

Based on these objectives, the manual provides specific descriptions and instructions for the time frame
for the OTB Integrated Model System (2000-2009) and is not a general user’'s manual. The first part of
the training manual steps through setting up the model files, running the model and post processing
information for the hydrology portion of the model. The second part of the training manual steps through
the water quality model component development and post processing.

The instructions for the hydrology are presented in three primary steps, these are;

e Step 1. Setting up the Watershed Model
e Step 2: Running the Watershed Model
» Step 3: Watershed Model post-processing for calibration graphics and statistics




STEP 1: SETTING UP THE WATERSHED MODEL

Some of the coding that integrates the three components requires a specific file placement, naming, and
setup. Below are the preliminary steps to:

e Configuring the Software Environment
* Installing the Model Files
e Understanding the Modeling Components

A. CONFIGURING THE SOFTWARE ENVIRONMENT
Before installing any model files set up the software environments as follows:

1. Install Microsoft Components
a. .NET Framework v4.5
b. SOL Server 2012 Express LocalDB

2. Confirm Microsoft Access 2003 or later (32-bit version if 2010 or later)

3. Install EPA BASINS 4.0 or later

4, Install Golden Software’s Grapher v10.0 or later. Using machine administrator login, register
Grapher.

B. INSTALLING THE MODEL FILES

1. Model Files Directory

To minimize model run time and minimize errors due to file path length limitations, start by creating a
working directory on the local drive (C:\INTB). In the electronic training materials is a folder
4 IHM_Install\ReVerification. Copy the ReVerification folder only to the local drive (C:\INTB).

;'q v Computer » O5(C) » INTB » ReVerification »

. File Edit WView Teols Help
Organize = Include in library = Share with = Burn Mew folder
'I 4 E : =24 MName : Date modified
w1 Favontes
I| B Desktop || Bin 11/28/2013 2:38 PM
5 Downloads | HSPF 11/24/2013 2:38 PM
| Recent Places |, MODFLOW 11/24/2013238 pM | Ju_BASINS
i External (G) .| Hotstart Builder 6/14/2013 4:13 PM (2 BASINS 4 Help
Internal 2TB (Z) [@] LINTB_PreProcessing 6/20/2012 2:32 PM il BASINS 4 Updates
2 SAR Common (V] [ HM.ctl 11/4/2011 5:02 PM il Basins 4
HM_Code 6/14/2013 4:13 PM il BASINS Home Page
=
) Libraries & nTe 10/30/2013 11:08 ... W GenScn
B Documents £r MapWindow Home Page
& Music £ il woMOutput
= .
[ Pictures ] WFJMUtll
B Videos @l WinHsPF
&l WinHSPFLE
The necessary folders\files included in the folder are:
<> Bin folder: contains executable files for the three model components, necessary

processing files, and the IHM interface executable file to start the model run




<> HSPF folder: contains four user control input files (.uci) and six water data management

(.wdm) files

<> MODFLOW folder:contains files necessary to run the MODFLOW application interfaced
with IHM

X I|_INTB_PreProcessing.bat: automatically initializes predetermined processes needed to

start the model

IHM.ctl:control file

IHM_Code.mdb: contains integration code for the interface between the 3 model

components. This file is not accessible to the user.

<> INTB.mdb: contains modeling parameters, reference tables, look up tables, and
observed data for reverification

R/
0.0

R/
0.0

2. Post Processing Plugins:

a. Navigate to the Bin Folder and open the Post Processing Plugin folder.

. Post Processing Plugins 11/24/2013 2:38 PM  File folder
s ribControls.dll 6/20/201211:51 AM  Application extens... 164 KB
__| AttribControls.pdb 6/20/201211:51 AM  PDB File 294 KB
] AttribControls 6/20/201211:51 AM XML Document 21 KB
%] AttribManager.dil 6/20/201211:51 AM  Application extens... 58 KB
__| AttribManager.pdb 6/20/201211:51 AM  PDB File 142 KB
] AttribManager 6/20/201211:51 AM XML Document 13KB
%] C1.Win.ClInput.2.dll 11/1/2008 3:27 PM Application extens... 678 KB
=] C1.Win.Cllnput.2 11/1/.
%] C1.Win.C1TrueDBGrid.2.dll 11/20/] L IHM.exe.config 6/19/2012 9:37 AM CONFIG File 3KB
) C1.Win.C1TrueDBGrid.2 117204 L IHM 7/5/2012 8:09 PM Text Document 12KB
z ConnectionManager.dll 6/2072] L IHM.pdb 6/20/201211:51 AM  PDB File 244 KB
|| ConnectionManager.pdb 62072 =l HM 6/20/201211:51 AM XML Document 2KB
[ ConnectionManager 6/2072] 2 IHMObjects.dll 6/20/201211:51 AM  Application extens... 207 KB
%) FPU_Resetter.dll 6/2072] | IHMObjects.pdb 6/20/201211:51 AM  PDB File 350 KB
m FPU_Resmer.iIk 6/20/2] =) IHMObjects 6/20/201211:51 AM XML Document 8KB
: FPU:Resetter.pdb 6/2072] L LF9O.EER 3/4/2010 12:38 PM EER File 41 KB
@) hass_ent.dll 9/23/2) [=] MODFLW96 3/4/2010 12:38 PM Application 915 KB
% Hspf_Engine 6/2472] 2 PostProcessingShared.dll 6/19/2012 9:43 AM Application extens... 36 KB
[ hspfmsg.wdm 374720 L) PostProcessingShared.pdb 6/19/2012 9:43 AM PDB File 76 KB
@ HM 6/2072] = PostProcessingShared 6/19/2012 9:43 AM XML Document 5KB
[&] PreProcessingTemplate 4/21/201012:50 PM  Windows Batch File 1KB

b. Each folder contains a .exe file (Standard Post Processing contains 2 .exe files) that need to be
opened the prior to the first model run on a system.

m' (¥ Computer » O5(C) » INTE » ReVerfication » Bin » Post Processing Plugins
. File Edit View Tools Help
Organize = Includein library = Share with = Burn Mew folder
471 Favorites Nuse
PR Desktop . Command Line
4. Downloads | Head Reader
“E| Recent Places 1 Medel Upload
@ External (G) | Standard Post Processing
E Internal 2TB (Z) | Water Balance
L SAR Commen (V)




Create External Data Database”

Home

R X cut ¥ 4| Ascending

53 copy

Paste

c. Double click and open the following .exe files, no action ¥ Format painter is
. . Clipbaard £ Sort & Filt
necessary, just close the file. —r
@ clsPostProcessingContext
+ Command Line e
. Head Reader Plugln 4 PostProcessing INTB2
° Model Upload 2 statsFunctions

¢ HotStart Builder
¢ Output Summary
¢ Water Balance

3. Default Debugging:

a. Inthe ReVerification run folder, open “Bin\Post Processing Plugins\Standard Post

Processing\OutputSummary.mdb”.

1 v Computer » O5(C:) » INTE » ReVerification » Bin » Post Processing Plugins » Standard Post Processing »

o 5| Documents

I J\ Music

i [ Pictures

= HotstartBuilder.aml
2] IHMOutput_ H.mdb
Z] IHMOutput_M.mdb

6/19/2012 9:46 AM
47272013 3:38 PM
47272013 3:38 PM

File. Edit View Tools Help
Organize = Open » Mew folder
Bl Desktop e Mame - Date modified Type
B Disiidais A = e e R
RES % ConnectionManager.dil 6/19/2012 9:46 AM Application exte
1= Recent Places . ) )
I .| ConnectionManager.pdb 61972012 %46 AM PDE File
3 External (G) =h i
=] ConnectionManagerxml 6/19/2012 9:46 AM AML Document
B internal 2TB (@) : ; ; :
= || Hotstart Builder.plugin 6/5/2012 3:41 PM PLUGIN File
L SAR Common (V)
(&l HotstartBuilder.exe 6/1972012 9:46 AM Application
e . |__| HotstartBuilder.exe.config 6/19/2012 9:45 AM CONFIG File
4 = Libraries e . . )
|| HotstartBuilder.pdb 6,/19/2012 9:46 AM PDE File

XML Document
Microsoft Acces

Microsoft Acces

Videos =
3 || Output Summary Database.plugin 6/6/2012 11:04 AM PLUGIM File
" 7] OutputSummary.exe 6/19/2012 S:46 AM Application
- i Computer
| OutputSummary.exe.config 6/19/2012 9:45 AM COMNFIG File

&, 05(C)

I g8 home DATPASRYZ) (H:)
I+ = nis data MTPAGISOT 1Y

@ CutputSummary.ldb

12/1/2013.1:36 PM

Microsoft Acces

| @ QutputSummary.mdb

124172013 1:36 PM

Microsoft Acces

b. Double click on Post Processing to open any of the code scripts.

Home Create

U Wt

43 Copy
Paste

Views Clipboard

External Data

F Farmat Painter

T

Database”

4 | Ascending
%lo

87 Rer

Sort & Filty

Modules

= «

dsPostProcessingContext

MDB_Utilities
PostProcessing_INTB2
StatsFunctions

EhERD

c. On the menu bar, go to Tools\Options




i File
Blg-d $# 22 9>
x|

~&% THM_Input (OutputSum

Edit View Inset Debug Run|

Add-Ins Window Help

13 T @ b W
# References..

W - @ Ln2,Collb I

v8 ~TMPCLP528541
~-«& MDB_Utiities

- «& PostProcessing_INT
. L.¢& statsFunctions
@)-(23 Class Modules

< 1 ] »

Digital Signature...

J TR ST OY. S TR )

Public Enum Transforms
None
ShiftedLogNormal

End Enum

Public
FixedInterval
CalendarMonth
CalendarWeek
CalendarYear

End Enum

Properties - PostProcessing X/

d. Move to the “General” tab. Check “Break on Unhandled Errors” and then dismiss the Options

dialog.

|

—Edit and Continue
I~ Notify Before State Loss

—Error Trapping
¢ Break on All Errors
¢ Break in Class Module

[V Align Controls to Grid

% Break on Unhandled Errors

[V Show ToolTips
[V Collapse Proj. Hides Windows

— Compile
[V Compile On Demand
[V Background Compile

| ok

| [ cancel

)|

4. Grapher Library

a.

In the root of the ReVerification run folder, open “Bin\Post Processing Plugins\Standard Post

Processing\OutputSummary.mdb”.




| » Computer » OS(C) » INTB » ReVerification » Bin » PostProcessing Plugins » Standard Post Processing »

File Edit View Tools Help

Organize v @] Open ¥ Burn New folder
Bl Desktop “  Name ° Date modified Type
B Downloads I R SRR O g S
%] Recent Places =) ConnectlonManager dil 6/19/20129:46 AM  Application extel
B Extemal (6) [_] ConnectionManager.pdb 6/19/20129:46 AM  PDB File
. Internal 2T8 @) \‘_é’j ConnectionManager.xml 6/19/20129:46 AM XML Document
&3 SAR Common (V) | Hotstart Builder.plugin 6/5/2012 3:41 PM PLUGIN File
o (@ HotstartBuilder.exe 6/19/20129:46 AM  Application
4 (B Libraries L] HotstartBuiider.exe.config 6/19/20125:45 AM  CONFIG File
N @ [ — [_] HotstartBuilder.pdb 6/19/20129:46 AM  PDBFile
b J Music ] HotstartBuilder.xml 6/19/20129:46 AM XML Document
b {5 Pictures . IHMOutput_H.mdb 4/2/2013 3:38 PM Microsoft Acces:
b . Videos _ IHMOutput M.mdb 4/2/2013 3:38 PM Microsoft Acces:
- 1_] Cutput Summary Database.plugin 6/6/201211:04 AM  PLUGIN File
4 /18 Computer E_-l OutputSummary.exe 6/19/2012 9:46 AM Applicatio-n
> & 05(C) l __| OutputSummary.exe.config 6/19/2012 9:45 AM CQNHG File
> G home (WTPASRV2) (H:) putSummary?’ 12/1/20131:36 PM  Microsoft Acces:
12/1/20131:36 PM  Microsoft Acces:

b & aic data N\\TPAGISOT) (1)

OutputSummary.mdb )
e ————

b. Double click on Post Processing to open any of the code scripts.

C.

| Home "

Create

External Data Database”
Ef-""‘ —-—j % cut ?‘ 4 | Ascending
W o Ea copy % | Descending
View Paste Filter
F Format Painter %7 Remove Sort
Views Clipboard I Saort & Filts
|| Modules = «

] clsPostProcessingContext
&% MDB_Utilities

A PostProcessing

% PostProcessing_INTB2
&{ StatsFundions

On the menu bar, go to Tools\References.

Add-Ins Window Help

B WS 2 @ Ln2 Coll6 I

~ (D«

Options...

(Gen IHM_Input Properties...

< Digital Signature... atabase

Crvacis mapaacaw

Public Enum Transforms
None
ShiftedLogNormal

End Enum

Public Enum CalculationIntervals
FixedInterval
CalendarMonth
CalendarWeek
CalendarYear
End Enum




d. Check the Grapher library that is consistent with the install version of Grapher. You may find that
a different version of Grapher is checkmarked with “MISSING” printed next to it. Uncheck this
version of the Grapher library first. Then, scroll through the list of references to find the installed
version of Grapher and checkmark it. Exit the database when finished.

e T

|| Awailable References:

I -
[+ Visual Basic For Applications i
[v| Microsoft Access 14,0 Object Library E
[v| OLE Automation e

v Microsoft ActiveX Data Objects 2.8 Library

[ Microsoft ADOQ Ext. 2.8 for DDL and Securi
i".-.rauher 10 Type Library

[} 32-bit Aec3zBitAppServer Library

£

[ 32-bit AecletDbServer Library Priority
[] 32-bit VBA server type library

[] 3Dconnexion TOxInput 1.0 Type Library ﬂ
["] Ac32BitAppServer 1.0, Out of process server for 32-

[ AcAuthEntites 17ENU. Hb 1.0 Type Library
[] AcAuthEntitesComLib
] ArressihilitColAdmin 1.0 Tvne | ihrary
14 i | b

Grapher 10 Type Library

Location:  C:'\Program FilesGolden Software\Grapher 10\grapher. tib
Language; Standard

5. Batch File

a. Navigate to the installation file set up folder and open the .bat file in a text editor (ie Notebook).

@ 1. » Computer » OS(C) » INTB » ReVerification » BEA

Search ReVerific
: File Edit View Tools Help
Organize v Include in library v Share with v Burn New folder
4 X Favorites “*  Name Date modified Type Size

Bl Desktop 1. Bin 11/24/2013 2:38 PM  File folder

& Downloads 1. HSPF 11/24/2013 2:38 PM  File folder

“_‘-_‘-“ Recent Places E W 11/24/2013 2:38 PM  File folder
a External (G) 6/20/2012 2:32 PM Windows Batch File 1KB
Internal 2TB (2) k 11/4/2011 5:02 PM CTL File 31KB
5# SAR Common (V) E‘_] IHM_Code.mdb 12/1/2013 9:57 AM Microsoft Access ... 6,404 KB
Z‘_.] INTB.mdb 12/1/20131:29 PM Microsoft Access ... 1,485,772 KB

4 i Libraries

b. Setthe file 1 equal to the program file location for Microsoft Access executable file.

Note: .mdb is the file extension for earlier versions of Access
.accdb is the file extension for newer versions of Access
Use .mbd for this model




Note: Microsoft Office Suite must be 32-bit, not 64-bit

REM R R TR R R R R R R R

REM Run standard preprocessing
REM AR R A A AR R R R R R R R AR AR R AR R R R R R R R R R

WMSaCcCess. exe

BEM #Fa e a e r e e R R

REM Compact the code DE to clear out storage used by temporary tables
BREM AT AT AR A ARAR TR TR e W

%Filel® %File2% /compact

REM R A R R R R E e e e R e R R Sl

REM Delete log files

REM R A N A A A A A TR A TR AR AR AR
del modflow'\ModflowMessages.Log

del modflow'\Modfstatus., TXT

del hspfherror.fil

6. Modeling Database

Prior to executing the simulation for the first time, Trust Security Settings need to be set.

a. Open the INTB.mdb database and click the file button in the top left corner and click Options.

FII= B B R IHTE : Databas
Horme Create External Data Database Tools
El save

Information about INTB

Save Ohject As i ; . o
RAI0120_Janickifd06_OTE Integrated ModehDesigni\Presentations\TrainingWorkshop' 4 IHM _Install..

f_f}_] Save Database As

e

= o & Compact 8 Repair

[ Close Database i.%u Help prevent and correct database file problems by using Cormpact and
Repair,

(2] INTB.mdb Compact &

Repair Database
@_.] DutputSummarnsmdi T

Lg_fﬂ reach_edits.accdb
@] IntervalErrarstatsCa.n Manage Users 8 Permissions
@ Use passwords and perrmissions to allow or restrict the access of individuals,

nf or groups of individuals, to the objects in your database,
1 Users and

Permissions =

Recent
hew Set Database Password
lj‘ #| Use a password to restrict access ko your database, Files that use the 2007
Print hicrosoft Access file format or later are encrypted,
Set Database
Passwrord

Save & Publish

Help

’ 2] Options

B4 Exit




b. Click on Trust Center then Trust Center Settings.

-

Access Options

General

@ Help keep your documents safe and your computer secure and healthy.
Current Database

Datasheet Protecting your privacy

Object Designers Microsoft cares about your privacy. For more information about how Microsoft Access helps to protect your privacy,
please see the privacy statements.

Proofin
B Show the Microsoft Access privacy statement

Language Office.com privacy statement
Customer Experience Improvement Program

Client Settings

Customize Ribbon Security & more

Quick Access Toolbar Learn more about protecting your privacy and security from Office.com.

Add Microsoft Trustworthy Computing

{ Trust Center Microsoft Access Trust Center
The Trust Center contains security and privacy settings. These settings help keep your /\
computer secure, We recommend that you do not change these settings. (II’USt Center Settings...

c. Click on Trusted Locations and add a new location. Once added check the Subfolders of this
location area also trusted.

Trust Center J
Trusted Publishers T s
[ Trusted Locations h ) . :
Warning: All these locations are treated as trusted sources for opening files. If you change or add a location, make sure
Trusted Doruments that the new location is secure.
addi Description Date Modified ~ I
-ins
Microsoft Office Trusted Location (3]
ActiveX Settings " . " "
Ci\m Files\Mjgfosoft Office\Office IMACCWIZ,  Access defaultl| warning: This location will be treated as a trusted source for opening files. If you
Macro Settings ¥ W change or add a location, make sure that the new location is secure.
CAtemp\INTBY Path:
Message Bar KAINTB_copyh, =
) ) “hintby,
Privacy Options Policy Locations
< Subfdlders of this location are also trusted
iption:
Date and Time Created: 10/28/2013 10:26 AM
[ ok ][ cancl

Path: Cihintby

Description:

Date Modified: 10/28/2013 10:26 AM

Sub Folders: Allowed

([ Add new location... D [ Remove ] [ Modify...
= -

Note: MS Access 2007 or 2010: Add the working directory as a trusted location in the Access Trust
Center: File\Options\Trust Center, click on the “Trust Center Settings” button. Be sure to checkmark
the “Subfolders of the location are also trusted” box on the Trusted Location configuration form.

MS Access 2003: Set security to low under the Access menu: Tools\Macros\Security.




STEP 2: RUNNING THE MODEL
A. GRAPHICAL INTERFACE

1. Navigate to the INTB model scenario working directory (typically in the C: drive). Open the “bin” folder
and double click on “IHM.exe” to open the IHM interface.

. Post Processing Plugins 11/24/2013 2:38 PM  File folder

%] AttribControls.dll 6/20/201211:51 AM  Application extens... 164 KB
__| AttribControls.pdb 6/20/201211:51 AM  PDB File 294 KB
= AttribControls 6/20/201211:51 AM XML Document 21 KB
%] AttribManager.dll 6/20/201211:51 AM  Application extens... 58 KB
__| AttribManager.pdb 6/20/201211:51 AM  PDB File 142 KB
=] AttribManager 6/20/201211:51 AM XML Document 13 KB
% C1.Win.Cllnput.2.dll 11/1/2008 3:27 PM Application extens... 678 KB
=] C1.Win.Cllnput.2 11/1/2008 3:27 PM XML Document 177 KB
%] C1.Win.C1TrueDBGrid.2.dll 11/20/2008 2:27 AM  Application extens... 1,454 KB
=] C1.Win.C1TrueDBGrid.2 11/20/2008 2:26 AM XML Document 1,368 KB
%| ConnectionManager.dll 6/20/201211:51 AM  Application extens... 52 KB
__ ConnectionManager.pdb 6/20/201211:51 AM  PDB File 114 KB
=] ConnectionManager 6/20/201211:51 AM XML Document 9 KB
%, FPU_Resetter.dll 6/20/201211:51 AM  Application extens... 397 KB

FPU_Resetternilk 6/20/201211:51 AM ILKFile S90S KB
__ FPU_Resetter.pdb 6/20/201211:51 AM  PDB File 1,675 KB
%) hass_ent.dll 9/23/2009 1:27 PM Application extens... 4,264 KB
%% HspfEngine 6/24/2004 5:22 PM Application 68 KB
7| hsp .wdm 3/4/2010 12:38 PM WDM File 1,320 KB
& HM 6/20/201211:51 AM  Application 615 KB

N————

B. LOADING THE SIMULATION

1. At the menu bar, use File\Open to open the modeling database. On the left hand side of the interface
click on the “Scenarios” button. Within the box at the top half of the interface, select the name
“ReVerification” from the list of possible simulation scenarios.




|
! Name Description -

[
T —_— o
Co'r;or/\ert CWUP_Environmental_70 |Consolidated WF scenario for water body impact ing at historical (1989-1990) then at
Models CWUP_Off_Environmental A‘Corsolidaled WF pumping off after 1990, 1 day integration, 1989 through 2006, 2 day archiving for Modflo
———— CWUP_Off_WWellMitigation A‘Conso!idaled WF pumping off after 1990, 1 day integration. 1989 through May 2001. 1 day archiving for M
y \ CWUP_OtherWUPsAt50PercPumping ;Consolidaled WF scenario for other nearby WUPS at 50% pumping. pumping at historical (1983-1990) the
I CWUP_WellMitigation_OOP ibed_200 |C li WF io for well mitigati ing at historical (1989-1990) then at 0 mgd (1991-2/2
A ion_90_90_P ib “‘ lid; WF scenario for well mitigation, pumping at historical (1983-1990) then at 90 prescribed (1€
Scenarios _S0Pr ibed_200 |C: i d WF io for well mitigati ing at historical (1988-1990) then at 90 prescribed (1!
/ | Confirm hot start heads match source run heads. 1 week simulation
A2 year run for PEST
|1 week test run for PEST
Short run to test pre-processing
w;':d' 7 Reaches Only INTB Calibration, 1 day integration
(d INTB Verification, 1 day integration, 2000 to 2009
N “INTBVeriﬁcation, 1 day integration, 2000 only
I [INTE Verification, 1 day integration, 2000 and 2001 only
Diversion .INTBVeriﬁcation, 1 day integration, 1999 to 2009 |
Adj. Sets VerificationPlus INTB Verification Plus three antecedent years, 1 day i ion, 1996 to 2006 -
<« | |
&5 Simulation Control | HSPF Control | Modfiow Control | Output Control |
Post &
Start Name IReVerﬁcanon
Dy ion [INTB Verffication. 1 day i ion, 2000 to 2009
Start Date [/ 1/2000 =

End Date |12/31/2009 'I
Integration Time Step (days) |1 33

Preprocessing Batch File |CYINTB\ReVerification\I_INTB_PreProcessing bat
Timestamp Simulation Directory
I Run Reaches Only

Status

2. On the bottom half of the interface, click on the Simulation Control Tab and browse to the
preprocessing batch file shown above.

C. OuTPUT CONTROL SETTINGS

1. On the bottom half of the interface, click on the Output Control Tab and set the Sequence to None for
the first simulation.




Eile

Help

Name

Description

CWUP_Envi _70

Consolidated WF io for water body impact at hi | (1989-1990) then at

CWUP_Off_Environmental
'CWUP_Off_WellMiti

Consolidated WF pumpmg off after 1990, 1 day integration, 1989 through 2006, 2 day archiving for Modflo

CWUP_OtherWUPsAt50PercPumping

I© lidated WF off after 1990, 1 day integrati 1989!hroughMay2001 1 day archiving for M

Consolidated WF io for other nearby WUPS at 50% ath | (1989-1990) the

CWUP_WellMitigation_00Prescribed_200

had

CWUP_WellMitigation_90_90_Pr i

c T

Consolidated WF io for well at historical (1983-1990) then at 0 mgd (1991-272
d WF io for well mitigation, at hi | (1989-1990) then at 90 prescribed (1€

CWUP_WellMitigation_S0Prescribed_200

HotStartCheck

C lidated WF io for well mitigation, pumping at historical (1983-1990) then at 90 prescribed (1!
|Confirm hot start heads match source run heads, 1 week simulati

PEST_Run

2 year run for PEST

PEST_RunTest

1 week test run for PEST

Pre-Processing Test

Short run to test pre-processing

ReachOnly

Verifi_2000
Verifi 2000 2001

(I ReVerification INTB Verification, 1 day integration, 2000 to 2009

[INTB Verifi

Reaches Only INTB Calibration, 1 day integration

INTB Verification, 1 day integration, 2000 only
1 day integration, 2000 and 2001 only

INTB Verifi 1dayi 1999 to 2009

Verif

Plus

INTB“ ifi Plus three years, 1day i

s-.umc«ma] HSPF Control | ModlowCuu

r— Archiving

Pervious History V'

Land Segment Integration History ¥
Reach History ¥

Reach Integration History V'
Impervious History ¥

Rivercell History V'
Cell History ¥
Head History ¥

Rivercell Stats V'

Cell Stats ¥

r~ Modflow Output Archiving

End Date |12/31/2009

Frequency | 3 (Integration Timesteps)
Total Archive Records |3653 3.

e

Brn,

C. EXECUTE THE MODEL

1. Save the simulation scenario.

lame Description al ndd a
| @ _ e : o
Component CWIUP_Emaronmental_70 Ci i \WF scenano for water body impact: at historical (1983-1950) then at =
Models CWwUP_Off_Emvirenmental Consclidated WF pumping off after 1330, 1 day integration, T‘JB‘J through 2006, 2 day archiving for Modfio C
CWUP_Off_wellMitigation Ci lidated \WF pumping off after 1950, 1 day integration, 1983 through May 2001, 1 day archiving for B E ||
CWUP_Other'wUPs 450PercPumping Consolidated WF scenario for other nearby WUPS at 50% pumping. at historical (1989-19590) K
- CWwUP_wlellMitigation_00Prescribed_200 |Ce lidated WF scenario for well mitigation, pumping at historical (1988-1980) then at D mgd (1951-2/2¢ Rasioce
j CWwUP_wlellMitigation_50_30_Prescribed |Ce lidated WF scenario for well mitigation, pumping at historical (1983-15980) then at 80 prescribed (15
Seenarios CWwUP_wiellMitigation_30Prescribed_200 |Consclidated WF scenario for well mitigation, pumping at historical (1382-1930) then at 50 prescribed (1!
- HotStartCheck Confirm hot start heads match source run heads, 1 week simulati
PEST_Run 2 year run for PEST
é PEST_RunTest 1 week test run for PEST
‘i?dl :; Pre-Processing Test Shaort run to test pre-pr
Gats ¥ I Reaches Only INTE Calibration, 1 day integration
» INTE Verification, T day integration, 2000 to 2005
. INTB Verification, 1 day integration, 2000 anly
]II INTE Verification, 1 day integration, 2000 and 2001 anly
Verifi INTB Verification, 1 day integration, 1999 to 2008
M:l 55(5 VerificationPlus INTB Verification Plus three antecedent years, 1 day integration, 1396 to 2006 -
o 3|




2. On the “Simulation Control” tab at the bottom half of the interface, click on “Start Simulation” which will
begin the simulation and open a log screen.

File  Help
= Mame Description
Com;o;em CWIUP_Emaronmental_70 C i 1'WF scenano for water i_)od’y impact t, at historical (1985-1990) then at~
Models C\"fUP_Oﬁ__Eﬂ'_i_anmerﬁal C lidated WF pumping off after 1530, 1 day integrati 193? _ﬂ'rrough 2008, 2 day archiving for Modflo
CWUP_Off_wellMitigation C i 1 'WF pumping off after 1990, 1 day integration, 1983 through May 2001, 1 day archwmgfor M
C\"fUP_Oﬂ'berWUPSAtSCIPercPumpirp_g___ C 1'WF scenario for other nearby WUPS at 50% L_rr_n&n_g at historical [1939—1990) the
R CWUP_WdlMiﬁgatiDn_DDﬁﬁcribed_ZDD Consclidated WF scenario for well mitigation, pumping at historical [1989—15‘50] then at 0 mgd [1‘391 -2721
i CWIUP_wellMitigation_50_S0_Prescribed |C. lidated WF scenario for well mitigation, pumping at historical (1 93%5—1_9!20) then at 80 prescribed (1¢
Scenanios CWUP_wellMitigation_S0Prescribed_200 Consclidated WF scenario for well mitigation, pumping at historical (1983-1950) then at 90 prescribed (1!
‘HotStartCheck Confirm het start heads match source run heads, 1 week simulation
PEST_Run 2 year run for PEST
PEST_RunTest 1 week test run for PEST
‘i’eﬂ :; F'r&Pmoessmg Test Short run to test pre-p
Cite ¥ ReachOnly Reaches Only INTE Calibration, 1 day integration
ReVerfication INTB Venfication, 1 day integration. 2000 to 2009
Veriﬁ_mm___ INTE Verification, 1 day integration, 2000 only
]II erifi_2000_2001 INTB Verification, 1 day integration, 2000 and 2001 only
Diversion ‘erification INTE Verification, 1 day integration, 1999 to 2009
Adj. Sets “erificationPlus INTB Verification Plus three years, 1 day integration, 1996 to 2006
»
&* rol | HSPF Control | Modflow Cortrol | Output Cortro |
Post
Processing Name [ReVerfication
iption [INTE Verfication, 1 day integration, 2000 to 2003
Simulation
Start Date [ 1, 1/2000 -
End Date |12,-"31,-’ZDDS b I
Integration Time Step {days) m
Preprocessing Batch File IC:\INTE\HeVerification\I_INTE_Prercessingbat Browse... I Template... |
I Timestamp Simulation Directory
™ Run Reaches Only

Status

Note: The simulation will create a number of temporary and output files in the working directory
including a log file anda series of output files and databases. The temporary and output files can
occupy a very large amount of disk space depending on the input data set and the configuration
options selected.




STEP 3: POST PROCESSING

Once the model run is complete, the IHM model will begin the “Model Upload” sequence. This sequence
will produce errors because the IHM program was not designed to handle the changes in the .UClI files
and model database necessary to run the water quality model. Steps 1-17 provide a work around to
reach the end of the Hydrology Post Processing.

A. DATABASE REVISIONS

1. Navigate to the model run folder (i.e. CAINTB\ReVerification\ReVerification_YearMonthDayTime)

2. Create a new access database

3. Make backup copies of ReachHistory.csv and ReachintegrationHistory.csv.

4. Import ReachHistory.csv and ReachintegrationHistory.csv into new access tables.

& )

Saved
Imports

Home

Excel

Create

55 B o,

External Data

Access ODB

Database * Y

Import & Link

Database Tools

Saved
Exports

5. In the Import Text Wizard select “First Row Contains Field Names” and “No primary key” then

click “Finish”

() Tab

(7 Semicalon

Choose the delimiter that separates your fields:

(@ Comma () Space

[]First Row Contains Field Mames

(7 Other:

Text Qualifier: E{I"IOI‘Ié}

What delimiter separates your fields? Select the appropriate delimiter and see how your text is affected in the preview below.

Date

DEE

VoL

STAGE

0i/901/2000
01/01/2000
01/01/2000
p1/01/2000
0i1/01/2000
0i/01/2000
0i/01/2000
0i/01/2000
0i/01/2000
01/01/2000
01/01/2000
R1/01/2000
R1/01/2000

W oo =] o s W R

I
oo

0i/01/2000

[ ST T Y~ R N V' T R R R e R |

.99488831000000E+000
-67493876000000E+000
-81543875000000E4+000
-81448603000000E+000
. 78547764000000E+000
.06052198000000E+001
«53732967000000E+000
- 67300737000000E+000
.02565527000000E+000
-32288074000000E+000
~89772943000000E+001
-05295467000000E+000
. 72296143000000E+000
.24012327000000E+000

N R TR Y TR U ) e T o T

.56942031000000E+004
.25267148000000E+004
.34645834000000E+004
.T9475122000000E+003
»48061859000000E+002
.62556250000000E+003
.24162622000000E+003
.02676855000000E+004
. 67079443000000E+003
.98516144000000E+002
. 70400572000000E+000
+31876953000000E+002
.34615266000000E+000
.43915772000000E+000

B WS @D S S s A

.29488831000000E+000
.67499876000000E+000
.31543875000000E4+000
.51448603000000E+000
. 78547764000000E+000
.06052198000000E+001
+53732967000000E+000
. 67300737000000E+000
.0256552T7000000E+000
+32288074000000E+000
+5977294%000000E+001
+05295467000000E+000
. T2296143000000E+000
.2401232T7000000E+000

Mext =

J {




6. Create a new query in Access

7. Open the query in SQL view and paste the following statement and save.:

SELECT ReachHistory.*

FROM ReachHistory

WHERE (((ReachHistory.ReachlD)<473))

ORDER BY ReachHistory.Date, ReachHistory.ReachID;

Field: | ReachHistory.® E| Date ReachID
Table: | ReachHistory ReachHistory ReachHistory
Sort: Ascending Ascending
Show: [ [
Criteria: <473

ar:

8. Right Click on the query and select export to text.file
9. Browse to and save over the original ReachHistory.csv

10. In the Export Text Wizard, select “Include Field Names on First Row"then click “Finish”.

B =)

What delimiter separates your fields? Select the appropriate delimiter and see how your textis affected in the preview below.

Choose the delimiter that separates your fields:
i@ Comma (7 Space () Qther:

@gndude Figid Names an First Row ) Text Qualifier: '

["Datem™, "ReachID", "DEP", "VOL", "STAGE", "AVDEE", "TWID", "HRAD", "SAREA" , "RO", "IVOL", "ERSUPY",
h/1/2000 0:00:00,1,7.99488831,95694.2031,7.99488831,2.96450448,266310,2.936443844,32280,0
n/1/2000 0:00:00,2,7.674998746,32526.7148,7.67429876,1.989645,134871,1.98358635, 16348, 9.6
L/1/2000 0:00:00,%,7.81543875,13464.9234,7.81543875,1. 638809337, 67781.171%,1.63881408,821
h/1/2000 0:00:00,4,7.81448603,3704.75122,7.81448603,2.38004971,13153.7998,2,37018878,159
h/1/2000 0:00:00,5,7.78547764,248.061859,7,.78547764,1.25651848, 1628.71497,1.25458276, 197
h/1/2000 0:00:00,6,10.6052198, 7625.5625,10.6052198,1.51982367,41393.5469,1.51971209,5017
h/1/2000 0:00:00,7,9.53732967,3241.62622,9.53732967,2.00956345,13308.0742,2.00895667, 161
n/1/2000 0:00:00,8,5.67300797,20267.6895,5.67300797,1.40723307,118816.5,1.40724969,14401
h/1/2000 0:00:00,9,7.02565527,4670.79443,7.02565527,1. 70075893, 22656.9766,1.70050353,274
h/1/2000 0:00:00,10,9.32288074,298.516144,9.32288074,2.26165748,1088.91748,2.25230145,13
h/1/2000 0:00:00,11,18.9772949,6.70400572,18.9772948,5.69100666,9.71850014,2.62117076,1.
h/1/2000 0:00:00,12,6.05295467,531.876953,6.05295467,1.19004706,3654.44995,1.10017768, 44
h/1/2000 :00,13,8.72296143,1.34615266,8.72296143,1.1203934,9.91237545,0. 913816512, 1.

»

000000000000




L Microsoft Access recommends that you define a primary key for your new table, A primary key is used to

o uniguely identify each record in your table. It allows you to retrieve data more quiddy.

'_ & R

2w

o () Let Access add primary key.

R (71 Choose my own primary key, | L:_'l

@) Mo primary key.

Date ReachID |DEP VOL STAGE
0i/01/2000 1 I7.99488831000000E+000 [9.56942031000000E4+004 [7.99488831000000E4+000
01/01/2000 P 7.674959876000000E+000 [3.25267148000000E+004 [7.674959876000000E+00D
01/01/2000 B 7.81543875000000E4000 [1.34645834000000E4004 [7.81543875000000E4000
01/01/2000 @4 7.81448603000000E+000 [3.759475122000000E4+003 [7.81448603000000E+000
0i/01/2000 5 7.78547764000000E4+000 [2.48061859000000E4+002 [7.7B547764000000E4+000
0i/01/2000 (6 l.06052198000000E+001 [7.62556250000000E4+003 ([.0605219B000000E+D01
0i1/01/2000 [7 I9.53732967000000E4000 [3.24162622000000E4003 [2.53732967000000E4000
0ni/f0i/2000 B I5.67300797000000E4000 [2.02676895000000E4004 |5.67300797000000E4000
0if0i/2000 |9 7.02565527000000E4+000 M.67079443000000E4003 [7.02565527000000E4+000
01/01/2000 O 19.32288074000000E+000 [2.98516144000000E4+002 [©9.3228B074000000E+000
01/01/2000 11 L.8877294%000000E4+001 |[6.70400572000000E4000 [1.89772945%000000E4001
0i1/01/2000 02 6. 05295467000000E+Q000 |5.31876953000000E4+002 |6.05295467000000E+000
01/01/2000 13 B.72296143000000E+000 [1.34615266000000E4+000 [B.72296143000000E4+000
0i/01i/2000 A5 4.24012327000000E+000 [1.43%915772000000E4+000 [@.24012327000000E+000

11. Create a new query in Access

12. Open the query in SQL view and paste the following statement and save.:

SELECT ReachlintegrationHistory.*
FROM ReachlintegrationHistory

WHERE (((ReachintegrationHistory.ReachID)<473))
ORDER BY ReachlintegrationHistory.Date, ReachintegrationHistory.ReachlD;

13. Right Click on the query and select export to text.file

14. Browse to and save over the original ReachintegrationHistory.csv

15. In the Export Text Wizard, select “Include Field Names on First Row” then click “Finish”.




RS =)

‘\What delimiter separates your fields? Select the appropriate delimiter and see how your textis affected in the preview below.

Choose the delimiter that separates yvour fields:

(7 Tab (™) Semicolon (@) Comma () Space (™) Other:

@;ndude Field Mames on First Fow Text Qualifier: |- EI

"Date™, "ReachID", "DEP", "VOL", "STAGE", "AVDEE", "ITWID", "HRAD", "SAREA", "RO", "IVOL", "ERSUPY",
h/1/2000 0:00:00,1,7.99488831,95694.2031,7.99488831,2.96450448,266310,2.96443844,32280,0
h/1/2000 0:00:00,2,7.67499876,32526.7148,7.67499876,1.989645,134871,1.980958635, 16348,9.6
h/1/2000 0:00:00,3,7.81543875,13464.9834,7.81543875,1.63889337,67781.1712,1.63881409,821
h/1/2000 0:00:00,4,7.81448603,3794.75122,7.81448603,2.36004971,13153.7998,2.37918878, 153
h/1/2000 0:00:00,5,7.78547764,248.061859,7.75547764,1.25651848,1628.71497,1.25458276, 197
L/1/2000 0:00:00,6,10.6052198,7625.5625,10.6052198,1.51982367,41395.5469,1.51271208,5017
h/1/2000 0:00:00,7,9.53732967,3241.62622,9.537320967,2.00956345,13308.0742,2.00895667, 161
/1/2000 0:00:00,%8,5.67300797,20267.6895,5.67300797,1.40728307,118816.5,1.40724969,14401
h/1/2000 0:00:00,9,7.02565527,4670.79443,7.02565527,1.70075893,22656.9766,1.70050353,274
h/1/2000 0:00:00,10,9.32288074,298.516144,9.32288074,2.26165748, 1088.91748,2.25230145,13
n/1/2000 0:00:00,11,18.9772949,6.70400572,18.9772948,5.63100666,9.71850014,2.62117076,1.
h/1/2000 0:00:00,12,6.05295467,531.876953,6.05205467,1.10004706,3654.44925,1,10017768, 44
h/1/2000 100,13, 8.72296143,1.34615266,8.722096143,1.1203934,9.91237545,0.913816512,1.

2

00000000 o0Do0oo0

16. Close @ MS Access and navigate back to the model run folder
C:\INTB\ReVerification\ReVerification_YearMonthDayTime)

17. Delete the IHMOutput_H.mdb, IHMOutput_M.mdb, and OutputSummary.mdb files.

B. HYDROLOGY

To complete the post processing results for the hydrology model:

1. Navigate to the INTB model scenario working directory.

2. Open the “bin” folder and execute “IHM.exe” to open the IHM interface.




}‘

“ Name 2| Add m
ot CalibrAnnualE | Copy Laf
Models Calibration2 | | Delete X H

UFACoastalDischarge

Verification_NoGrph

HotStart19990101 |
it Calibration_NoGrph | Restore ¥)
3 VerifAnnualET |
Scenarios |

Confi )
v | Standard Mode! Upload ~|
_v || Verfication ~|
_v || VerficationOROPWellsCalibrationSet ~|
|| VerficationOROPWels =
_v || VerficationExtendedWell Set ~|
_|[INTBVertAl =l
[ INTBVerfAnnual =l
|| Overaysvertal =l
v || RegionsVerfAl |
= El

Register Plugin... | [3Configure Sep... | [ Brecute Step.. | [JDeeteSep | ¢ & |

3. At the menu bar, use File\Open to open the model input database (the file “INTB.mdb” within the
ReVerification scenario working directory). On the left hand side of the interface click on the
“Post Processing” button.

4. Within the box at the top half of the interface, select the name “ReVerification” from the list of
possible post processing sequences if you wish to create plots with Grapher. If you are NOT
making plots with Grapher, select “ReVerification_NoGrph” from the list.

5. Click “Execute Sequence..”

6. Browse to the Simulation Output Directory. The output directory (i.e.
C:\INTB\ReVerification\ReVerification_YearMonthDayTime) and then click Start.

7. When the post processing sequence completes there will be a new folder under the simulation
output directory that is named “Post_ReVerification_(YearMonthDayTime)” that contains post
processed Balances and OutputSummary folders.




ReVerification folder created during the Post Processing routine.

File Edit View Tools Help

1. » Network b sarsn04 » INTB » Verification » ReVerification 20130923161715 »

il Search Relerifin

Organize = Burn Mew folder

4 5 Libraries
b E Documents
[ J! Music
I+ =] Pictures
» B Videos

a M Computer
v &, 0S(C)
I Lg® home (\TPASRV2) [H:)
b ® gis_data (\WTPAGISL) ()
I L@ Gis-archive (\TPAMAIND4) (L:)
[ 5 projects (\\gnv-projects) (M)
I Lgg drafting D\ TPASRV2) (N:)
b L@ HOME (\SAR-HOME) (0:)
I g projects (\GrvsnOT) (Qr)
P 5 Projects (\\SAR-PROJECTS) (R:)
B gis (\\Sar-projects) (5:)
b 8 work DWTPASRYZ) (T3)
I Lg# commaon (\\Sar-common) (V)
[ g imagery (WTPAGIS0L) (X:)
I =4 2 TB drive (Z2)

Archived Modfow Output folder

File Edit View Tools Help

m

Name

1 Archived Modflow Qutput

1. Post_ReVerification_20130923191207
@ CellHistory.csv

[%’a] CellStats.csv

@ﬁ HeadHistory.csv

| HM.eg

(2] IHMOutput_H.mdb

2] HMOutput_M.mdb

@ IHMParameters.csv

.| IHMPostProcessing.mdf

L| IHMPostProcessing_log.ldf

@ ImperviousHistory.csv

@ﬁ LandSegmentIntegrationHistory.csv
|| ModelUpload_ 20130923191208.log
) outputSurmmary.mdb

=) perviousHistory.csv

@ ReachHistony.csv

@ ReachlntegrationHistory.csv

@ RivercellHistory.csv

%] RivercellStats.cov

Date modified

10/7/2013 5:09 AM
10/22/2013 6:07 PM
9/23/2013 7:12 PM
9/23/2013 712 PM
9/23/2013 712 PM
9/24/2013 2:02 AM
972372013 B:04 PM
9/23/2013 7:50 PM
9/23/2013 417 PM
9/24/2013 2:09 AM
9/24/2013 2:09 AM
9/23/2013 712 PM
9/23/2013 712 PM
9/23/2013 7:31 PM
972372013 9:38 PM
9/23/2013 7:12 PM
9/23/2013 712 PM
9/23/2013 7:12 PM
9/23/2013 7:12 PM
9/23/2013 712 PM

Type

File folder
File folder

Microsoft Excel C...
Microsoft Excel C...
Microsoft Excel C..,

Text Document

Microsoft Access ..
Microsoft Access ...
Microsoft Excel C...

MDF File
LDF File

Microsoft Excel C...
Microsoft Excel C..,

Text Document

Microsoft Access ..
Microsoft Excel C...
Microsoft Bxcel C...
Microsoft Excel C...
Microsoft Excel C...
Microsoft Excel C...

Size

356,206 KB
13,084 KB
309,329 KB
14,390 KB
978,620 KB
1,413,156 KB
1KB
1,414,400 KB
15,040 KB
76,505 KB
1,112,100 KB
5kB

6,912 KB
1,591,600 KB
487,067 KB
331,841 KB
486,286 KB
17,687 KB

| Search Archive

Organize = Burn MNew folder
ox Mame : Date modified Type Size
4 5 Libraries . ; :
S o . | | ConstantHeadFlowIHM_COPY 5/23/2013712PM  THM_COPY File 2,594,634 KB
I' 5 M°CL_lme" ? || DiffuseBaseflow IHM_COPY 9/23/2013 742 P THM_COPY File 2,594,634 KB
=4 p.us'c || EvTIHM_coPY 0/23/2013712PM  THM_COPY File 1,267,505 KB
& =l Pict :
; § de HE [ ] FlowMedColumnIHM_COPY 9/23/20137:126M  THM_COPY File 2,594,634 KB
[ Hleos
|| FlowNextLayerTHM_COPY 9/23/2013712PM  IHM_COPY File 2,594,634 KB
[] FlowNextRowIHM_CORY 0/23/2013712BM  IHM_COPY File 2,504,634 KB
418 Computer - - .
ol 510 || GHBFlowIHM_COPY 9/23/2013712PM  THM_COPY File 2,594,634 KB
i ' || HeaddHM_CoPY 9/23/2013712PM  IHM_COPY File 1,287,505 KB
b % horne (WTPASRV2) (H:) . - s=ditlh j
= || LowerZoneStorageTransfer]JHM_COPY 9/23/2013 7:12 PM IHM_COPY File 2,594,634 KB
@ gis_data (NWTPAGISOL) (1) _ .
P || RechargeIHM_COPY 9/23/2013712FM  IHM_COPY File 1,257,505 KB
I Lg¥ Gis-archive [ATPAMAING4A] (L:) e s :
=i _ [ SpecificVieldHM_COPY 9/23/2013712PM  THM_COPY File 432,502 KB
[ 58 projects (\\gnv-projects) (M:) I — . : . .
i | SpecificVieldCorrection IHM_COPY 9/23/2013 7:12 PM IHM_COPY File 2,594, 634 KB
b g% drafting (\TPASRV2) (N:) S . N
; || springFlowIHM_CopY 0/23/2013712FM  HM_COPY Fite 2,504,634 KB
b g8 HOME [\\SAR-HOME] (03] s : _ ;
_ [ storageChangeHM_COPY 9/23/2013712PM  IHM_COPY File 1,297,505 KB
I+ g projects (N\GnvsnT) (Q) . S ;
£ [] WellFlowIHM_COPY 9/23/2013712BM  THM_COPY File 2,504,634 KB

[ &8 Projects (\WSAR-PROJECTS) (R:)




Post Verification Folder

I File it Vi Tols— Help

Organize » Burn Mew folder
- s
= Mame Date modified
4 Libraries
"':f_.,_ ., Balances 104772013 3:53 AM
[+ 5] Documents g
A - OutputSurmmary 10/7/2012 4:09 AM

b gl Music

Balances folder

Mame

. INTBVerifAll

. INTEVerifAnnual
| OwerlaysVerifAll
. RegionsVerifAll

Output Summary folder

Mame
, Verification
 VerficationBxtendedWell5et
) VerificationOROPWells
) VerificationOROPWellsCalibration5et

Within the Balances and Output Summary folders are the post processing statistics, graphical and
tablular, used to reverify water balance, streamflow, ET, springflow, surficial well data, and aquifer water
levels.

C. WATER QUALITY

1. Double click the WDMUILil icon on the desktop. From the file drop down, navigate to the
rein_ret.wdm for the current simulation and open. Select and highlight the reach or watershed
data to export and click on the icon in the Tools box.




% WDMULi: rain_ret
| Ble Tools Scenarios Locations Constituents Time Series _Help "
— Scenanos ~Locations - Constituents
0of 6 All | Nunel 0 of 304 All | Nune! 0 of 26 All I Nunel
<UMEK> <UMNEK> a 1 -
HILLS 129 2 il
OBSERVED 130 D 3 L
‘| |PERIPH 13 4
SCRIPTRE 132 L
SOUTHCE 133 = [ X
Time Series - 2730 of 2730 available time series in list (0 not on WDM file]; 224 selected.
+—=Is| 2[4]¥| & | @& _All_| MNone|

WO rain_ret 8000 HILLS 129 ROCOMA 199911 2003412/31 5E157

WO rain_ret  BO0T  HILLS 129 ROCOMNZ 1999141 20031243 55157

WO rain_ret  BO0Z2  HILLS 129 ROCONZ 199511 20031243 55157

WO  rain_ret 5003 HILLS 129 ROCOM4 199911 2003412/31 55197

WO rain_ret 5004 HILLS 129 ROCOMS 199911 2003412/31 55197

WO rain_ret 5005 HILLS 129 ROCONE 193311 2003412/31 55197

WO rain_ret 5006 HILLS 129 ROCOM? 193311 2003412431 55197

WO rain_ret  BO07  HILLS 129 ROCOME 1999411 2003412/31 5E157 J
WOM  rain_ret  BO0E  HILLS 429 ROCOMI 1999141 20031243 55157

WO  rain_ret 5009 HILLS 429 ROCOM2 195911 20094243 55157 ;‘
Dates

Rezet | Start i’ End

Current I@l_'li_'l to I2DDS|12E
Common ITE!Q&ITW to |2008112]31 INati\-'e _"J

T5tep. Units

Note: In the constituent column are numbers ranging from 1 through 8 each corresponds to a
modeled water quality variable as shown in the table below.

TN
TKN
NOx
NH3

TP

Ortho-P
TSS
BOD

0 NO O~ WN =




2. Within the Timeseries Data table, select File>Save to Text File

File Edit

Scenario SOUTHCB SOUTHCE SOUTHCE SOUTHCE SCUTHCE SCUTHCB SOUTHCB SOUTHCB SCUTHCB SOUTHCB SOUTHCB SOUTHCB SOUTHCB 50 d
Location €0 €0 &0 &0 &0 &0 &0 €0 &3 &3 63 €3 €3 €3
Constituent |1 L2 2 4 5 L3 T 8 1 2 El 4 5 3
2002/11/24¢ 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 14.9 12.1 2.4 1.1 2.2
2002/11/25 a.0 a.o0 a.0 a.0 a.0 0.0 o.a a.a 8.4 6.8 1.4 0.§ 1.2
2002711728 L) a.0 0.0 a.0 a.0 a.a 0.0 a.a 5.4 4.4 0.9 0.4 o.e
2002/11/27 a.0 a.o a.0 a.0 () 0.0 Q.0 o.0 6.1 4.9 1.0 0.4 o-9
2002/11/28 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.5 3.2 0.6 0.3 0.6
2002/11/29 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4.5 4.0 0.8 0.4 0.7
2002/11/30 0.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 5.1 4.1 0.8 0.4 a.1
2002/12/01 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 zZ.e 2.2 0.5 0.2 0.4
z2002/1z/02 0.0 0.0 0.0 0.0 0.0 0.0 a.o 0.0 6.6 5.4 1.1 0.5 1.0
2002/12/03 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 5.2 4.z 0.3 0.4 0.8
2002712704 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.7 3.0 0.8 0.3 8.5 =
2002/12/08 247 204 3z2.3 17.7 33.0 23.6 1430. TOZ. z.7 z.2 0.4 0.2 0.4
2002/12/06 247 204 32.3 17.7 33.0 23.6 14380 702 354 287. 58.3 25.6 £1.5
2002/12/07 X7 1.4 0.2 0.1 0.3 0.2 1.0 5.1 292 236 47 .5 21.0 4z .5
2002/12/08 9 1% 0.z 0.1 0.3 0.z 11.0 5.1 178. 144, 28.2 1z.8 25.9
2002/712/09 750 €29 B87.9 57.3 ize. T8.2 5080. 22380, 83.7 75.8 15.2 &.7 13.7
2002/12/10 584 478 4.7 44.5 98.3 56.1 4130. 1770. 1330 1lz0 226. 100, 204.
2002/12/11 404 343 45.0 33.5 TZ.8 40.5 3310. 13z0. 1330 1130 21z 38.7 207.
2002712712 211 180 24.12 19.3 33.7 21.1 2080.- 720. 930. 813. l4s. 70.5 151.
2002/12/13 558 475 €3 4 53.2 103. 546 5830 1880._ 886 727 130 63.1 135.
2002/12/14 33 333 50.2 33 .4 T4.1 38.6 4500 1360. 1630 1340 234 115 253
2002/12/15 322 275 41.1 32.7 60.1 30.9 3840 1110. 1330 i11a 186 100 212
2002/12/1% 660. 585. B84.1 €8.5 1z4. €3.0 B8130. 23z0. 1030 8546, 141. 78.7 166.
2002/12/17 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 438 386, €0.2 33.% 71.0
2002/1z2/18 0.0 0.0 0.0 0.0 0.0 0.0 a.o 0.0 214 178, 23.¢6 16.6 34.%8
2002/12/19 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 133. 111. 18.8 10.4 21.8
2002712720 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 83.3 63.5 11.8 6.5 13.4
2002/12/21 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 161 . 134, 23.0 135 25.8
z2002/12/22 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 134 111. 18.2 10.4 21.4
2002/12/23 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 91:9 76.4 133 7.1 14.7
2002/12/24¢ 199 &72. 112 78.3 141 75.1 B8310. 2560. 60.7 50.4 8.9 4.7 9.7

K|

3. Save the water quality load data to the simulation output directory.

Column Format:

f« Tab delimited
= Space delimit

ed

| ¢ Character delimited:

[

" Fixed width space padded
[+ Include Column Titles

Empty Cell Text: I

Save

Cancel |

i Ed ™

IE o [Whaarsre04hinth] ;I Files Matching *_txt

e,

EwW_runz
E3W021_post
'F

File Hame

Hillz. binnames. txt

Periph. binnames. tat

Reaches. binnamesz. txt
SouthCB. binnames. bt

4. Open a new MS Excel file.
5. Under the Data Tab, select Get External Data From Text.
Import the water quality load text file and save to .xIs format.

6.
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Table 3-1.R

Table 3-1.R
Bridgette Froeschke — Dec 1, 2013, 7:00 PM

##R Manual for Old Tampa Bay Integreated Model System, Watershed Model:

##0bjective: Calculate geometric means from table 3.1 in the calibration report using an open
resource data analysis package.

##Genearl information: R stores functions as libraries. We will be using the library doBy for
calculating means. The first

##time you use doBy you must download the library: 1) select the cran mirror (choose USA(CA2), and
then select install package(S),

##choose doBy, all of this is under the Packages drop down menu, afterwards you then need to tell R
to open the library by using the following command.

library(doBy)

Loading required package: multcomp Loading required package: mvtnorm
Loading required package: survival Loading required package: splines
Loading required package: MASS

##Steps:

##Data Import:

##The primary functions to read data into R are read.table (for text files) and read.csv (for csv
files). To read in a data file 1)name the file (if you do not name the file then R will

##open up the data in the workspace), 2) tell R what function to use (read.table or read.csv), 3)
tell R where the file is, 4)how the data are separated, 5)

##and if there are column names (header).

##Note: R Is case sensitive

##A skeleton example

Xx<-read.table("C:/tmpR/example.txt", sep=""", header=FALSE)

##since the file was named the file is now stored in R

read.table("C:/tmpR/example.txt",sep=""", header=FALSE)

A WNPFP
a1
[e¢]

##the above command was not named, therefore, the file will appear in the workspace
#HHHHNOte: R 1S case sensi Ul Ve HTHHHHHHHHHHHHHHHHHH T

##Below is the code used to calculate the geometric means in Table 3.1 of the calibration report

##Data files used: simulated = model _conc_131029.csv; observed = ambientdata 131022.csv
##Files are csv files with headers

HHHHHHH R R RS | mu | ate R
##Data

model_conc<-read.csv(''C:/Users/john/Documents/old tampa bay/water optimal model/run
dataset/model_conc_131029.csv", header=TRUE)

head(model_conc)

date TN_MOD TKN_MOD NOX_MOD NH3_MOD TP_MOD ORTHOP_MOD TSS_MOD

1 01JAN2000 NA NA NA NA NA NA NA
2 01JAN2000 NA NA NA NA NA NA NA
3 01JAN2000 NA NA NA NA NA NA NA
4 01JAN2000 1.775 1.372 0.4223 0.1518 0.2375 0.1518 7.522
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5 01JAN2000 NA NA NA NA NA NA NA

6 01JAN2000 NA NA NA NA NA NA NA
BOD_MOD REACH name

1 NA 60 Bishop/Mullet

2 NA 63 Alligator/Allens/Long Branch

3 NA 65 Roosevelt

4 3.213 66 St Pete

5 NA 68 Double Branch

6 NA 69 Safety Harbor/Mobbly Bay

dim(model _conc)

[1] 76713 11

##Subset data to only include reaches in OTB

model_conc_OTB<-subset(model_conc,model_conc$REACH==60 | model_conc$REACH==63 |
model_conc$REACH==65 | model_conc$REACH==68 | model_conc$REACH==76 |
model_conc$REACH==77 | model_conc$REACH==227 | model_conc$REACH==229)

##Create County column
##First line creates a column with only Pinellas
model_conc_OTB$County=""Pinellas"

##Modify the column to include Hillsborough

model_conc_OTB$County|[model_conc_OTB$REACH==68] <- "Hillsborough"
model_conc_OTB$County[model_conc_OTB$REACH==76] <- "Hillsborough"
model_conc_OTB$County[model_conc_OTB$REACH==77] <- "Hillsborough"
model_conc_OTB$County[model_conc_OTB$REACH==227] <- "Hillsborough"
model_conc_OTB$County[model_conc_OTB$REACH==229] <- "Hillsborough"

head(model_conc_0OTB)

date TN_MOD TKN_MOD NOX_MOD NH3_MOD TP_MOD ORTHOP_MOD TSS_MOD

1 01JAN2000 NA NA NA NA NA NA NA

2 01JAN2000 NA NA NA NA NA NA NA

3 01JAN2000 NA NA NA NA NA NA NA

5 01JAN2000 NA NA NA NA NA NA NA

7 01JAN2000 NA NA NA NA NA NA NA

8 01JAN2000 3.966 3.054 0.9518 0.3569 0.5155 0.3569 16.7
BOD_MOD REACH name County

1 NA 60 Bishop/Mullet Pinellas

2 NA 63 Alligator/Allens/Long Branch Pinellas

3 NA 65 Roosevelt Pinellas

5 NA 68 Double Branch Hillsborough

7 NA 76 Rocky Creek Hillsborough

8 7.178 77 Lower Sweetwater Hillsborough

##Sort by county
model_conc_county<-data.frame(model_conc_OTB[order (model_conc_OTB$County),])

head(model _conc_county)

date TN_MOD TKN_MOD NOX_MOD NH3_MOD TP_MOD ORTHOP_MOD TSS_MOD

5 01JAN2000 NA NA NA NA NA NA NA

7 01JAN2000 NA NA NA NA NA NA NA

8 O01JAN2000 3.966 3.054 0.9518 0.3569 0.5155 0.3569 16.695

14 01JAN2000 1.460 1.127 0.3485 0.1262 0.1943 0.1262 6.168

15 01JAN2000 2.478 1.921 0.5926 0.2155 0.3232 0.2155 10.469

26 02JAN2000 NA NA NA NA NA NA NA
BOD_MOD REACH name County

5 NA 68 Double Branch Hillsborough

7 NA 76 Rocky Creek Hillsborough
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8 7.178 77 Lower Sweetwater Hillsborough

14 2.644 227 Channel A Hillsborough
15 4.489 229 Channel G Hillsborough
26 NA 68 Double Branch Hillsborough

##change 0 to na
model_conc_county[model_conc_county==0]<-NA

##Subset data into seperate parameter data sets, NAs are still present
TKN.na<-data.frame (cbind (model_conc_county$TKN_MOD, model_conc_county$County))
NH3.na<-data.frame (cbind (model_conc_county$NH3_MOD,model_conc_county$County))
NOX.na<-data.frame (cbind (model_conc_county$NOX_MOD,model_conc_county$County))
TN.na<-data.frame(cbind(model_conc_county$TN_MOD, model_conc_county$County))
ORTHOP.na<-data.frame (cbind (model_conc_county$ORTHOP_MOD, model_conc_county$County))
TP_na<-data.frame (cbind (model_conc_county$TP_MOD,model_conc_county$County))
TSS.na<-data.frame(cbind(model_conc_county$TSS_MOD, model_conc_county$County))
BOD.na<-data.frame (cbind (model_conc_county$BOD_MOD, model_conc_county$County))

head(TKN.na)

X1 X2
<NA> Hillsborough
<NA> Hillsborough
3.0536 Hillsborough
1.1275 Hillsborough
1.9214 Hillsborough

<NA> Hillsborough

O WNPE

dim(TKN.na)
[1] 29224 2

##Remove NAs from all the data sets
TKN<-na.omit(TKN.na)
NH3<-na.omit(NH3.na)
NOX<-na.omit(NOX.na)
TN<-na.omit(TN.na)
ORTHOP<-na.omit(ORTHOP.na)
TP<-na.omit(TP.na)
TSS<-na.omit(TSS.na)
BOD<-na.omit(BOD.na)

head (TKN)

X1 X2
3 3.0536 Hillsborough
4 1.1275 Hillsborough
5 1.9214 Hillsborough
8 1.7354 Hillsborough
9 1.0638 Hillsborough
10 1.5501 Hillsborough

dim(TKN)
[1] 18218 2

##Calculate the natural log as a new column In each dataset

##Have to include as.character to ensure that R recognizes the value as a number and not as a level
of a factor

TKN$ In_TKN_MOD<-log(as-numeric(as.character (TKN[,17)))
NH3$In_NH3_MOD<-log(as.numeric(as.character(NH3[,1])))
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NOX$ In_NOX_MOD<-log(as.numeric(as.character(NOX[,1])))
Warning: NaNs produced

TN$In_TN_MOD<-log(as.numeric(as.character(TN[,17)))

ORTHOP$ In_ORTHOP_MOD<-log(as.numeric(as.character(ORTHOP[,17)))
TP$In_TP_MOD<-log(as.-numeric(as.character(TP[,1])))
TSS$In_TSS_MOD<-log(as-numeric(as-character(TSS[,1])))

BOD$ In_BOD_MOD<-log(as.numeric(as.character(BOD[,1])))

head (TKN)

X1 X2 In_TKN_MOD
3 3.0536 Hillsborough 1.11632
4 1.1275 Hillsborough 0.12000
5 1.9214 Hillsborough 0.65305
8 1.7354 Hillsborough 0.55124
9 1.0638 Hillsborough 0.06185
10 1.5501 Hillsborough 0.43832

##Add column names to each data set
names<-c("P", "County","In")
colnames(TKN) <-names

colnames(NH3) <-names

colnames(NOX) <-names
colnames(TN)<-names
colnames(ORTHOP) <-names
colnames(TP)<-names

colnames(TSS) <-names

colnames(BOD) <-names

#tkey
## TKN_MOD "Modeled Total Kjeldahl Nitrogen (mg/L)
## NH3_MOD "Modeled Ammonia (mg/L)
## NOX_MOD "Modeled Nitrate Nitrite (mg/L)
## TN_MOD "Modeled Total Nitrogen (mg/L)
## ORTHOP_MOD "Modeled Ortho Phosphorus (mg/L)
## TP_MOD "Modeled Total Phosphorus (mg/L)
## TSS_MOD "Modeled Total Suspended Solids (mg/L)
## BOD_MOD "Modeled Biological Oxygen Demand 5 (mg/L)

## In_TKN_MOD

## In_NH3_MOD
## 1n_NOX_MOD

## In_TN_MOD

## In_ORTHOP_MOD
## In_TP_MOD

## In_TSS_MOD
## 1n_BOD_MOD

## reach

## name

"Log Transformed Modeled Total Kjeldahl Nitrogen (mg/L)
"Log Transformed Modeled Ammonia (mg/L)

"Log Transformed Modeled Nitrate Nitrite (ng/L)

"Log Transformed Modeled Total Nitrogen (mg/L)

"Log Transformed Modeled Ortho Phosphorus (mg/L)

"Log Transformed Modeled Total Phosphorus (mg/L)

"Log Transformed Modeled Total Suspended Solids (mg/L)
"Log Transformed Modeled Biological Oxygen Demand 5 (mg/L)
"Reach™

""Name"*

##Calculate the means of each variable by County using the function summaryBy in the library doBy

TKN_mean<-summaryBy (P~County, data=TKN, FUN=c(mean),na.rm=TRUE, keep.names=TRUE)
NH3_mean<-summaryBy (P~County, data=NH3,FUN=c(mean) ,na.rm=TRUE, keep.names=TRUE)
NOX_mean<-summaryBy (P~County, data=NOX,FUN=c(mean) ,na.rm=TRUE, keep.names=TRUE)
TN_mean<-summaryBy (P~County,data=TN, FUN=c (mean) ,na.rm=TRUE, keep.names=TRUE)
ORTHOP_mean<-summaryBy (P~County , data=0ORTHOP , FUN=c (mean) , na.rm=TRUE, keep .names=TRUE)
TP_mean<-summaryBy (P~County,data=TP, FUN=c(mean) , na.rm=TRUE, keep.names=TRUE)
TSS_mean<-summaryBy (P~County,data=TSS, FUN=c(mean) , na.rm=TRUE, keep.names=TRUE)
BOD_mean<-summaryBy (P~County , data=BOD, FUN=c (mean) , na.rm=TRUE, keep.names=TRUE)
In_TKN_mean<-summaryBy (In~County ,data=TKN, FUN=c(mean) , na.rm=TRUE, keep.names=TRUE)
In_NH3_mean<-summaryBy (In~County , data=NH3, FUN=c(mean) , na.rm=TRUE, keep .names=TRUE)
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In_NOX_mean<-summaryBy (In~County , data=NOX, FUN=c(mean) , na.rm=TRUE, keep.names=TRUE)
In_TN_mean<-summaryBy (In-County,data=TN, FUN=c(mean) , na.rm=TRUE, keep.names=TRUE)
In_ORTHOP_mean<-summaryBy (In~County, data=0RTHOP , FUN=c (mean) , na.rm=TRUE, keep.names=TRUE)
In_TP_mean<-summaryBy (In~County,data=TP, FUN=c(mean) ,na.rm=TRUE, keep.names=TRUE)
In_TSS_mean<-summaryBy (In~County,data=TSS, FUN=c(mean) , na.rm=TRUE, keep.names=TRUE)
In_BOD_mean<-summaryBy (In~County, data=B0D, FUN=c(mean) , na.rm=TRUE, keep.names=TRUE)

##Merge the mean values into one data set using the function cbind

mod2<-cbind (TKN_mean,
NH3_mean|[,2],
NOX_mean[, 2],
TN_mean|[,2],
ORTHOP_mean|, 2],
TP_mean|,2],
TSS_mean[, 2],
BOD_mean| ,2],
In_TKN _mean|,2],
In_NH3 _mean[,2],
In_NOX_mean|[,2],
In_TN_mean[,2],
In_ORTHOP_mean|[,2],
In_TP_mean[,2],
In_TSS mean[,2],
In_BOD_mean|[,2])

##Add column names

colnames(mod2) <- c("County",
"TKN_mean',
"NH3_ mean™,
""NOX_mean™,
"TN_mean™,
"ORTHOP_mean"',
"TP_mean',
"TSS _mean™,
"'BOD_mean"',
"In_TKN_mean"',
"In_NH3 mean',
"In_NOX_mean',
"In_TN_mean",
"In_ORTHOP_mean",
"“In_TP_mean",
"In_TSS mean',
"In_BOD_mean')

head(mod2)

County TKN_mean NH3_mean NOX_mean TN_mean ORTHOP_mean TP_mean

1 Hillsborough 4349 767.8 1714 4987 814.1 1410
2 Pinellas 4711 712.8 1510 5299 934.5 1385
TSS_mean BOD_mean In_TKN_mean In_NH3 mean In_NOX mean In_TN_mean
1 7779 6288 -0.3986 -2.688 -1.88 -0.1797
2 8629 7687 -0.3626 -2.820 -2.05 -0.1594

In_ORTHOP_mean In_TP_mean In_TSS mean In_BOD_ mean
1 -2.631 -2.026 1.601 0.7167
2 -2.522 -2.077 1.670 0.8296

##Final calculation using the function exp
geom_TKN_MOD<-data.frame (County=c(""Hi lIsborough™,"Pinellas") ,geomean=exp(mod2$In_TKN_mean))
geom_NH3_MOD<-data. frame (County=c("Hillsborough™, "Pinellas') ,geomean=exp(mod2$In_NH3 mean))
geom_NOX_MOD<-data.frame (County=c ("'Hil Isborough™, "Pinellas") , geomean=exp(mod2$In_NOX_mean))
geom_TN_MOD <-data.frame(County=c("Hillsborough”,"Pinellas") ,hgeomean=exp(mod2$In_TN_mean))
geom_ORTHOP_MOD

<-data.frame(County=c("Hillsborough”,"Pinellas™) ,geomean=exp(mod2$ In_ORTHOP_mean))
geom_TP_MOD<-data.frame (County=c("'Hillsborough™”, "Pinellas") ,geomean=exp(mod2$In_TP_mean))
geom_TSS_MOD<-data.frame(County=c("Hillsborough™,"Pinellas™) ,geomean=exp(mod2$In_TSS mean))
geom_BOD_MOD<-data.frame (County=c(""Hillsborough™,"Pinellas™) ,geomean=exp(mod2$1n_BOD_mean))
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head(geom_TKN_MOD)

County geomean
1 Hillsborough 0.6713
2 Pinellas 0.6959

##Merge the geometric mean values into one data set using the function cbind
mod .geomean<-cbind (geom_TKN_MOD,
geom_NH3_MOD[, 2],

geom_NOX_MOD[, 2],

geom_TN_MOD[, 2],

geom_ORTHOP_MOD[, 2],

geom_TP_MOD[,2],

geom_TSS_MOD[, 2],

geom_BOD_MOD[,2])

##Add column names

colnames(mod.geomean) <- c("County",
"TKN_geomean™,
""NH3_geomean™,
""NOX_geomean',
"TN_geomean™,
""ORTHOP_geomean™,
"TP_geomean',
"TSS_geomean™,
"'BOD_geomean™)

head(mod.geomean)

County TKN_geomean NH3_geomean NOX_geomean TN_geomean

1 Hillsborough 0.6713 0.06799 0.1526 0.8355

2 Pinellas 0.6959 0.05958 0.1287 0.8527
ORTHOP_geomean TP_geomean TSS_geomean BOD_geomean

1 0.07204 0.1319 4.956 2.048

2 0.08028 0.1253 5.312 2.292

##Export data

write.csv(mod.geomean, ""C:/Users/john/Documents/old tampa bay/water optimal
model/bf/simulated _county geomean.csv'', row.names=FALSE)

##Calculate the means of each varible overall

all _.TKN_mean<-mean(na.omit(as.numeric(as.character(TKN$P))))

all _NH3_mean<-mean(na.omit(as.numeric(as.character(NH3$P))))

all _NOX_mean<-mean(na.omit(as.numeric(as.character(NOX$P))))

all _TN_mean<-mean(na.omit(as.numeric(as.character(TN$P))))

all .ORTHOP_mean<-mean(na.omit(as.numeric(as.character (ORTHOP$P))))
all.TP_mean<-mean(na.omit(as.numeric(as.character(TP$P))))
all.TSS_mean<-mean(na.omit(as.numeric(as.character(TSS$P))))

all .BOD_mean<-mean(nha.omit(as.numeric(as.character(BOD$P))))
all_In_TKN_mean<-mean(na.omit(as.numeric(as.character(TKN$In))))
all.In_NH3 mean<-mean(na.omit(as.numeric(as.character(NH3$In))))
all.In_NOX_mean<-mean(na.omit(as.numeric(as.character(NOX$In))))
all_.In_TN_mean<-mean(na.omit(as.numeric(as.character(TN$In))))
all_In_ORTHOP_mean<-mean(na.omit(as.numeric(as.character(ORTHOP$IN))))
all_In_TP_mean<-mean(na.omit(as.numeric(as.character(TP$In))))
all_In_TSS mean<-mean(na.omit(as.numeric(as.character(TSS$In))))
all._In_BOD_mean<-mean(na.omit(as.numeric(as.character(BOD$In))))

##Merge the mean values into one data set using the function cbind
all _mod2<-data.frame(cbind(all_TKN_mean,

all _NH3 mean,

all _NOX_mean,

all_TN_mean,

all _.ORTHOP_mean,

all.TP_mean,
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all . TSS mean,
all_BOD_mean,
all._In_TKN_mean,
all.In_NH3_mean,
all_In_NOX_mean,
all_In_TN_mean,
all.In_ORTHOP_mean,
all_In_TP_mean,
all_In_TSS mean,
all_In_BOD_mean))

##Add column names

colnames(all.mod2) <- c("TKN_mean',
"NH3_mean™,
"NOX_mean',
"TN_mean',
""ORTHOP_mean",
“TP_mean',
"TSS_mean',
"'BOD_mean',
"In_TKN_mean",
"In_NH3 mean’,
"In_NOX_mean",
"In_TN_mean",
"In_ORTHOP_mean™,
"In_TP_mean",
"In_TSS mean™,
"In_BOD_mean')

head(all.mod2)

TKN_mean NH3_mean NOX_mean TN_mean ORTHOP_mean TP_mean TSS_mean BOD_mean

1 0.7952 0.07705 0.1755 0.9867 0.0867 0.1512 5.922 2.46
In_TKN_mean In_NH3 mean In_NOX mean In_TN_mean In_ORTHOP_mean In_TP_mean

1 -0.3884 -2.725 -1.927 -0.174 -2.6 -2.04
INn_TSS_mean In_BOD_mean

1 1.62 0.7485

##Final calculation using the function exp

all _.geom_TKN_MOD<-data. frame (geomean=exp(all_mod2$In_TKN_mean))
all_geom_NH3_MOD<-data.frame (geomean=exp(all.mod2$In_NH3_ mean))

all _.geom_NOX_MOD<-data. frame (geomean=exp(all_mod2$In_NOX_mean))
all_geom_TN_MOD <-data.frame(geomean=exp(all._mod2$In_TN_mean))

all _geom_ORTHOP_MOD <-data.frame(geomean=exp(all._mod2$In_ORTHOP_mean))
all.geom_TP_MOD<-data.frame(geomean=exp(all.mod2$In_TP_mean))

all _geom_TSS_MOD<-data.frame (geomean=exp(all._mod2$In_TSS mean))
all_geom_BOD_MOD<-data.frame (geomean=exp(all_mod2$In_BOD_mean))

head(all.geom_TKN_MOD)

geomean
1 0.6781

##Merge the geometric mean values into one data set using the function cbind
all _mod.geomean<-data.frame(cbind(all_geom_TKN_MOD,
all_geom_NH3_MOD,

all_geom_NOX_MOD,

all._geom_TN_MOD,

all._geom_ORTHOP_MOD,

all_geom_TP_MOD,

all._geom_TSS MOD,

all.geom_BOD_MOD))

##Add column names
colnames(all.mod.geomean) <- c("TKN",
“NH3'

file:///C|/Users/johnf/Downloads/Table%203-1.html[12/1/2013 7:25:11 PM]



Table 3-1.R

"NOX™,
TN,
""ORTHOP"",
TP,
"TSS",
"*BOD™)
head(all .mod.geomean)

TKN NH3 NOX TN ORTHOP TP TSS BOD
1 0.6781 0.06557 0.1456 0.8403 0.07424 0.13 5.054 2.114

##transpose data set
trans.otb._geomean<-data.frame (Geometric_mean=t(all.mod.geomean))

head(trans.otb.geomean)

Geometric_mean

TKN 0.67811
NH3 0.06557
NOX 0.14556
TN 0.84030
ORTHOP 0.07424
TP 0.13000

##Export data
write._csv(trans.otb.geomean, ""C:/Users/john/Documents/old tampa bay/water optimal
model/bf/simulated_otb_geomean.csv", row.names=TRUE)

HHHHFHHHH R OD S e r Ve A HHEHHHHH HHHHHIH HH A HH I
##Data

ambient_conc<-read.csv("C:/Users/john/Documents/old tampa bay/water optimal model/run
dataset/ambientdata_131022.csv', header=TRUE)

head(ambient_conc)

REACH name date tn tkn NOX NH3 tp ORTHOP tss BOD

60 Bishop/Mullet 20JANOO 0.545 0.54 0.01 0.11 0.14 0.085

60 Bishop/Mullet 10FEBOO 0.460 0.45 0.01 0.05 0.12 0.080

60 Bishop/Mullet 16FEBOO 0.520 0.50 0.02 0.12 0.10 0.050

60 Bishop/Mullet 27MAROO 0.615 0.58 0.04 0.13 0.12 0.060 17 2.

60 Bishop/Mullet 05APROO 0.740 0.70 0.04 0.20 0.37 0.230 15 N

60 Bishop/Mullet 11APROO 0.650 0.64 0.01 0.30 0.14 0.080 13 1.
loc
Pinellas
Pinellas
Pinellas
Pinellas
Pinellas
Pinellas

1
1
1.
2

SR

5
0
0
0
A
0

OO WNPE

OO WNPE

dim(ambient_conc)

[1] 1397 12

##Subset data to only include reaches in OTB
ambient_conc_OTB<-subset(ambient_conc,ambient_conc$REACH==60 | ambient_conc$REACH==63 |

ambient_conc$REACH==65 | ambient_conc$REACH==68 |ambient_conc$REACH==76 |
ambient_conc$REACH==77 | ambient_conc$REACH==227 | ambient_conc$REACH==229)
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##Create County column
##First line creates a column with only Pinellas
ambient_conc_0TB$County="Pinellas"

##Modify the column to include Hillsborough

ambient_conc_OTB$County[ambient _conc_OTB$SREACH==68] <- "Hillsborough™
ambient_conc_O0TB$County[ambient_conc_OTB$REACH==76] <- "Hillsborough"
ambient_conc_0TB$County[ambient_conc_OTB$REACH==77] <- "Hillsborough"
ambient_conc_0TB$County[ambient_conc_OTB$REACH==227] <- "Hillsborough"
ambient_conc_0TB$County[ambient_conc_OTB$REACH==229] <- "Hillsborough"

##Sort by county
ambient_conc_county<-data.frame (ambient_conc_OTB[order (ambient_conc_OTB$County), ])

head(ambient_conc_county)

REACH name date tn tkn NOX NH3 tp ORTHOP tss BOD
416 68 Double Branch 24JULO1 1.850 1.80 0.05 0.13 0.32 0.21 NA 1.86
417 68 Double Branch 18SEPO1 1.260 1.22 0.04 0.04 0.18 0.10 NA 1.73
418 68 Double Branch 23JULO2 1.365 1.31 0.06 0.04 0.14 0.08 NA 2.00
419 68 Double Branch 20AUGO2 1.191 1.10 0.09 0.06 0.16 0.07 NA 1.00
420 68 Double Branch 17SEPO2 1.305 1.20 0.11 0.08 0.10 0.08 NA 1.00
421 68 Double Branch 10DECO2 1.102 1.02 0.08 0.10 0.14 0.08 NA 3.00
loc County
416 Hillsborough Hillsborough
417 Hillsborough Hillsborough
418 Hillsborough Hillsborough
419 Hillsborough Hillsborough
420 Hillsborough Hillsborough
421 Hillsborough Hillsborough

##change 0 to na
ambient_conc_county[ambient_conc_county==0]<-NA

##Subset data into seperate parameter data sets, NAs are still present
obs.TKN.na<-data.frame(cbind (ambient_conc_county$tkn, ambient_conc_county$County))
obs_NH3.na<-data.frame (cbind (ambient_conc_county$NH3, ambient_conc_county$County))
obs._NOX.na<-data.frame (cbind (ambient_conc_county$NOX, ambient_conc_county$County))
obs.TN.na<-data.frame(cbind (ambient_conc_county$tn,ambient_conc_county$County))
obs_ORTHOP .na<-data.frame (cbind (ambient_conc_county$ORTHOP ,ambient_conc_county$County))
obs.TP._na<-data.frame(cbind (ambient_conc_county$tp,ambient_conc_county$County))
obs.TSS.na<-data.frame (cbind (ambient_conc_county$tss, ambient_conc_county$County))
obs.BOD.na<-data.frame(cbhind(ambient_conc_county$B0OD, ambient_conc_county$County))

head(obs.TKN.na)

X1
1.8
1.22
1.31
1.1
1.2
1.02

X2
Hillsborough
Hillsborough
Hillsborough
Hillsborough
Hillsborough
Hillsborough

O WNE

dim(obs.TKN.na)

[1] 683 2

##Remove NAs from all the data sets
obs.TKN<-na.omit(obs.TKN.na)
obs.NH3<-na.omit(obs.NH3.na)
obs.NOX<-na.omit(obs.NOX.na)
obs.TN<-na.omit(obs.TN.na)
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obs.ORTHOP<-na.omit(obs.ORTHOP.na)
obs.TP<-na.omit(obs.TP.na)
obs.TSS<-na.omit(obs.TSS.na)
obs.BOD<-na.omit(obs.BOD.na)

head(obs.TKN)

X1 X2
1.8 Hillsborough
1.22 Hillsborough
1.31 Hillsborough
1.1 Hillsborough
1.2 Hillsborough
1.02 Hillsborough

oOUuhWNE

dim(obs.TKN)

[1] 683 2

##Calculate the natural log as a new column in each dataset

##Have to include as.character to ensure that R recognizes the value as a number and not as a level
of a factor

obs . TKN$ In_TKN_MOD<-log(as.numeric(as.character(obs.TKN[,17)))

obs .NH3$1In_NH3_MOD<-log(as-numeric(as.character(obs.NH3[,1]1)))

obs .NOX$In_NOX_MOD<-log(as-numeric(as-character(obs.NOX[,1]1)))
obs.TN$In_TN_MOD<-log(as.numeric(as.character(obs.TN[,1])))

obs .ORTHOP$ In_ORTHOP_MOD<-log(as-numeric(as.character(obs.ORTHOP[,17])))
obs.TP$In_TP_MOD<-log(as.-numeric(as.character(obs.TP[,1])))
obs_TSS$In_TSS_MOD<-log(as-numeric(as-character(obs.TSS[,1])))
obs._BOD$In_BOD_MOD<-log(as.-numeric(as.character(obs.BOD[,1])))

head(obs.TKN)

X1 X2 In_TKN_MOD
1.8 Hillsborough 0.58779
1.22 Hillsborough 0.19885
1.31 Hillsborough 0.27003
1.1 Hillsborough 0.09531
1.2 Hillsborough 0.18232
1.02 Hillsborough 0.01980

O WNPE

##Add column names to each data set
names<-c("P", "County","In"™)
colnames(obs.TKN) <-names
colnames(obs.NH3) <-names
colnames(obs.NOX) <-names
colnames(obs.TN) <-names
colnames(obs.ORTHOP) <-names
colnames(obs.TP)<-names
colnames(obs.TSS) <-names
colnames(obs.B0OD) <-names

##Calculate the means of each variable by County using the function summaryBy in the library doBy

obs.TKN_mean<-summaryBy (P~County, data=obs.TKN, FUN=c(mean),na.rm=TRUE, keep.names=TRUE)
obs.NH3_mean<-summaryBy (P~County, data=obs.NH3,FUN=c(mean),na.rm=TRUE, keep.names=TRUE)
obs_NOX_mean<-summaryBy (P~County, data=obs_NOX,FUN=c(mean) ,na.rm=TRUE, keep.names=TRUE)
obs.TN_mean<-summaryBy (P~County,data=obs.TN, FUN=c (mean) , na.rm=TRUE, keep.names=TRUE)
obs.ORTHOP_mean<-summaryBy (P~County, data=obs.ORTHOP , FUN=c (mean) , na.rm=TRUE, keep.names=TRUE)
obs.TP_mean<-summaryBy (P~County , data=obs.TP,FUN=c(mean) ,na.rm=TRUE, keep.names=TRUE)
obs.TSS_mean<-summaryBy (P~County,data=obs.TSS, FUN=c(mean) , na.rm=TRUE, keep.names=TRUE)
obs.BOD_mean<-summaryBy (P~County, data=obs.BOD, FUN=c(mean) , na.rm=TRUE, keep .names=TRUE)

obs. In_TKN_mean<-summaryBy ( In~County , data=obs.TKN, FUN=c(mean) , na.rm=TRUE, keep .names=TRUE)
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obs. In_NH3_mean<-summaryBy (In~County, data=obs.NH3, FUN=c(mean) ,na.rm=TRUE, keep.names=TRUE)

obs. In_NOX_mean<-summaryBy ( In~County, data=obs.NOX, FUN=c(mean) ,na.rm=TRUE, keep.names=TRUE)

obs. In_TN_mean<-summaryBy (In~County, data=obs.TN, FUN=c(mean) , na.rm=TRUE, keep.names=TRUE)

obs. In_ORTHOP_mean<-summaryBy ( In~County, data=obs.ORTHOP , FUN=c (mean) , na.rm=TRUE, keep.names=TRUE)
obs. In_TP_mean<-summaryBy ( In~County,data=obs.TP,FUN=c(mean) , na.rm=TRUE, keep.names=TRUE)
obs.In_TSS_mean<-summaryBy (In~County,data=obs.TSS, FUN=c(mean) , na.rm=TRUE, keep.names=TRUE)

obs. In_BOD_mean<-summaryBy (In~County, data=obs.BOD, FUN=c(mean) , na.rm=TRUE, keep.names=TRUE)

##Merge the mean values into one data set using the function cbind

obs2<-cbind (obs.TKN_mean,
obs_NH3_mean|[, 2],
obs.NOX _mean|[, 2],
obs.TN_mean|[,2],
obs.ORTHOP_mean|[,2],
obs_TP_mean|[,2],
obs.TSS mean[,2],
obs.BOD_mean[, 2],
obs.In_TKN_mean[,2],
obs.In_NH3_mean[,2],
obs.In_NOX_mean|[,2],
obs.In_TN_mean[,2],
obs.In_ORTHOP_mean|[,2],
obs.In_TP_mean[,2],
obs.In_TSS mean|[,2],
obs.In_BOD mean[,2])

##Add column names

colnames(obs2) <- c("County",
"TKN_mean™,
""NH3_mean"',
""NOX_mean',
"TN_mean',
"ORTHOP_mean",
“TP_mean',
"TSS_mean',
""BOD_mean™,
"In_TKN_mean',
"In_NH3_mean",
"In_NOX_mean"',
"“In_TN_mean",
"In_ORTHOP_mean™,
“In_TP_mean™,
"In_TSS_mean"',
"In_BOD_mean')

head(obs2)

County TKN_mean NH3_mean NOX_mean TN_mean ORTHOP_mean TP_mean

1 Hillsborough 51.32 10.37 21.79 182.4 46.27 13.21
2 Pinellas 54.21 10.34 18.16  177.3 57.37 15.66
TSS_mean BOD_mean In_TKN_mean In_NH3_mean In_NOX_mean In_TN_mean
1 14.88 20.48 -0.1388 -2.544 -2.024 0.06152
2 14.88 34.34 -0.1142 -2.855 -2.250 0.06981

INn_ORTHOP_mean In_TP_mean In_TSS_mean In_BOD_mean
1 -2.896 -2.195 1.237 0.2935
2 -2.687 -1.991 1.237 0.7557

##Final calculation using the function exp
obs.geom_TKN<-data.frame (County=c("Hillsborough™,"Pinellas") ,geomean=exp(obs2$In_TKN_mean))
obs.geom_NH3<-data.frame (County=c("Hillsborough”,"Pinellas™) ,geomean=exp(obs2$In_NH3 mean))
obs.geom_NOX<-data.frame(County=c("Hillsborough”, "Pinellas™) ,geomean=exp(obs2$In_NOX_mean))
obs.geom_TN <-data.frame(County=c("Hillsborough”,"Pinellas') ,geomean=exp(obs2$In_TN_mean))
obs.geom_ORTHOP

<-data.frame(County=c("Hillsborough","Pinellas") ,geomean=exp(obs2$In_ORTHOP_mean))
obs.geom TP<-data.frame(County=c(""Hillsborough”,"Pinellas™) ,geomean=exp(obs2$In_TP_mean))
obs.geom_TSS<-data.frame (County=c("Hillsborough™, "Pinellas™) ,geomean=exp(obs2$In_TSS mean))
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obs.geom_BOD<-data.frame (County=c(""Hillsborough™,"Pinellas") ,geomean=exp(obs2$In_BOD_mean))

obs.geom_TKN

County geomean
1 Hillsborough 0.8704
2 Pinellas 0.8920

##Merge the geometric mean values into one data set using the function cbind
obs.geomean<-cbind(obs.geom_TKN,
obs.geom_NH3[, 2],

obs._geom_NOX[, 2],

obs.geom_TN[,2],

obs.geom_ORTHOP[,2],

obs.geom_TP[,2],

obs.geom_TSS[, 2],

obs._geom_BOD[,2])

##Add column names

colnames(obs.geomean) <- c("County",
"TKN_geomean',
""NH3_geomean"’,
""NOX_geomean"',
"TN_geomean'',
""ORTHOP_geomean',
"TP_geomean',
"TSS_geomean',
""BOD_geomean'")

head(obs.geomean)

County TKN_geomean NH3_geomean NOX_geomean TN_geomean

1 Hillsborough 0.8704 0.07858 0.1321 1.063

2 Pinellas 0.8920 0.05753 0.1054 1.072
ORTHOP_geomean TP_geomean TSS_geomean BOD_geomean

1 0.05523 0.1113 3.445 1.341

2 0.06807 0.1365 3.445 2.129

#H#HExport data
write.csv(obs.geomean, ""C:/Users/john/Documents/old tampa bay/water optimal
model/bf/observed_county_geomean_.csv', row.names=TRUE)

##Calculate the means of each varible overall
obs.all.TKN_mean<-mean(na.omit(as.numeric(as.character(obs.TKN$P))))
obs_all _.NH3_mean<-mean(na.omit(as.numeric(as.character(obs.NH3$P))))
obs.all _.NOX_mean<-mean(na.omit(as.numeric(as.character(obs.NOX$P))))
obs.all.TN_mean<-mean(na.omit(as.numeric(as.character(obs.TN$P))))

obs.all .ORTHOP_mean<-mean(na.omit(as.numeric(as.character(obs.ORTHOP$P))))
obs.all_TP_mean<-mean(na.omit(as.numeric(as.character(obs.TP$P))))
obs.all.TSS mean<-mean(na.omit(as.numeric(as.character(obs.TSS$P))))
obs.all.BOD_mean<-mean(na.omit(as.numeric(as.character(obs.BOD$P))))
obs.all.In_TKN_mean<-mean(na.omit(as.numeric(as.character(obs.TKN$In))))
obs.all.In_NH3 _mean<-mean(na.omit(as.numeric(as.character(obs.NH3$In))))
obs_all.In_NOX_mean<-mean(na.omit(as.numeric(as.character(obs_.NOX$In))))
obs.all.In_TN_mean<-mean(na.omit(as.numeric(as.character(obs.TN$In))))
obs.all.In_ORTHOP_mean<-mean(na.omit(as.numeric(as.character(obs.ORTHOP$INn))))
obs.all.In_TP_mean<-mean(na.omit(as.numeric(as.character(obs.TP$In))))
obs.all_In_TSS_mean<-mean(na.omit(as.numeric(as.character(obs.TSS$In))))
obs.all.In_BOD_mean<-mean(nha.omit(as.numeric(as.character(obs.BOD$1In))))

##Merge the mean values into one data set using the function cbind
all .obs2<-data.frame(cbind(obs.all.TKN_mean,

obs._all .NH3_mean,

obs.all _.NOX_mean,

obs.all.TN_mean,
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obs.all .ORTHOP_mean,
obs.all.TP_mean,
obs.all.TSS_mean,
obs.all.BOD_mean,
obs.all.In_TKN mean,
obs.all.In_NH3 mean,
obs.all.In_NOX_mean,
obs.all.In_TN_mean,
obs.all.In_ORTHOP_ mean,
obs.all.In_TP_mean,
obs.all.In_TSS mean,
obs.all.In_BOD_mean))

##Add column names

colnames(all.obs2) <- c("TKN_mean",
"NH3_mean",
""NOX_mean',
"TN_mean',
"ORTHOP_mean",
"“TP_mean",
"TSS mean',
""BOD_mean™,
"In_TKN_mean™,
"In_NH3_mean",
"In_NOX_mean",
"In_TN_mean',
"In_ORTHOP_mean™,
"In_TP_mean",
"In_TSS_mean",
"In_BOD_mean™)

head(all.obs2)

TKN_mean NH3_mean NOX_mean TN_mean ORTHOP_mean TP_mean TSS_mean BOD_mean

1 0.9643 0.1184 0.2049 1.165 0.08519 0.1505 5.273 1.977
In_TKN_mean In_NH3_mean In_NOX_mean In_TN_mean In_ORTHOP_mean In_TP_mean

1 -0.1239 -2.735 -2.164 0.06656 -2.77 -2.072
In_TSS mean In_BOD_mean

1 1.237 0.5126

##Final calculation using the function exp

all _geom_TKN_obs<-data.frame(geomean=exp(all.obs2$In_TKN_mean))
all_geom_NH3_obs<-data.frame (geomean=exp(all_obs2$In_NH3_mean))

all _geom_NOX_obs<-data.frame(geomean=exp(all.obs2$In_NOX_mean))
all._geom_TN_obs<-data.frame(geomean=exp(all.obs2$In_TN_mean))

all _geom_ORTHOP_obs<-data.frame (geomean=exp(all.obs2$In_ORTHOP_mean))
all _geom_TP_obs<-data.frame(geomean=exp(all_.obs2$In_TP_mean))

all _geom_TSS obs<-data.frame(geomean=exp(all.obs2$In_TSS_mean))
all.geom_BOD_obs<-data.frame(geomean=exp(all.obs2$In_BOD_mean))

head(all._geom_TKN_obs)

geomean
1 0.8835

##Merge the geometric mean values into one data set using the function cbind
all._obs.geomean<-data.frame(cbind(all.geom_TKN_obs,
all_geom_NH3_obs,

all_geom_NOX_obs,

all_geom_TN_obs,

all_geom_ORTHOP_obs,

all._geom_TP_obs,

all_geom_TSS obs,

all_geom_BOD_obs))

##Add column names
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colnames(all.obs.geomean) <- c("TKN",
NH3",
"NOX',
TN,
"ORTHOP"",
TP,
"TSS™,
""BOD™)
head(all .obs.geomean)

TKN NH3 NOX TN ORTHOP TP TSS BOD
1 0.8835 0.06492 0.1149 1.069 0.06268 0.126 3.445 1.67

##transpose data set
trans.otb.geomean.obs<-data.frame (Geometric_mean=t(all.obs.geomean))

head(trans.otb._geomean.obs)

Geometric_mean

TKN 0.88349
NH3 0.06492
NOX 0.11491
TN 1.06883
ORTHOP 0.06268
TP 0.12599

##Export data
write.csv(trans.otb.geomean.obs, "C:/Users/john/Documents/old tampa bay/water optimal
model/bf/otb_geomean_observed.csv', row.names=TRUE)
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Appendix D ts.R
Bridgette Froeschke — Dec 2, 2013, 10:57 AM

##R Manual for Old Tampa Bay Integreated Model System, Watershed Model:
##0Objective: Construct time series plots from the calibration report using an open resource data
analysis package.

##libraries

library(ggplot2)

##Import data
sim_obs<-read.csv(''C:/Users/john/Documents/old tampa bay/water optimal model/bf/5 Appendix D
timeseries predicted & observed/sim_obs_run20_bydate_plot.csv')

head(sim_obs)

REACH date X_LABEL_ parameter
1 60 01JAN2000 Modeled Biological Oxygen Demand 5 (mg/L) BOD
2 60 01JAN2000 Modeled Ammonia (mg/L) NH3
3 60 01JAN2000 Modeled Nitrate Nitrite (mg/L) NOX
4 60 01JAN2000 Modeled Ortho Phosphorus (mg/L) ORTHOP
5 60 01JAN2000 Modeled Total Kjeldahl Nitrogen (mg/L) TKN
6 60 01JAN2000 Modeled Total Nitrogen (mg/L) TN
simulated observed OP ABSOP OP2 year month season
1 NA NA NA NA NA 2000 1 Dry (Nov-May)
2 NA NA NA NA NA 2000 1 Dry (Nov-May)
3 NA NA NA NA NA 2000 1 Dry (Nov-May)
4 NA NA NA NA NA 2000 1 Dry (Nov-May)
5 NA NA NA NA NA 2000 1 Dry (Nov-May)
6 NA NA NA NA NA 2000 1 Dry (Nov-May)

dim(sim_obs)

[1] 467584 12

##Subset data, remove Ln_BOD, Ln_NH3,Ln_NOX,Ln_ORTHOP,Ln_TKN,Ln_TN,Ln_TP,Ln_TSS
all<-subset(sim_obs,sim_obs$parameter=="B0D" |

sim_obs$parameter==""NH3" |

sim_obs$parameter==""NOX"" |

sim_obs$parameter=="0RTHOP"|

sim_obs$parameter==""TKN" |

sim_obs$parameter=="TN"|

sim_obs$parameter=="TP"|

sim_obs$parameter=="TSS")

head(all)
REACH date X_LABEL_ parameter
1 60 01JAN2000 Modeled Biological Oxygen Demand 5 (mg/L) BOD
2 60 01JAN2000 Modeled Ammonia (mg/L) NH3
3 60 01JAN2000 Modeled Nitrate Nitrite (mg/L) NOX
4 60 01JAN2000 Modeled Ortho Phosphorus (mg/L) ORTHOP
5 60 01JAN2000 Modeled Total Kjeldahl Nitrogen (mg/L) TKN
6 60 01JAN2000 Modeled Total Nitrogen (mg/L) TN
simulated observed OP ABSOP OP2 year month season
1 NA NA NA NA NA 2000 1 Dry (Nov-May)
2 NA NA NA NA NA 2000 1 Dry (Nov-May)
3 NA NA NA NA NA 2000 1 Dry (Nov-May)
4 NA NA NA NA NA 2000 1 Dry (Nov-May)
5 NA NA NA NA NA 2000 1 Dry (Nov-May)
6 NA NA NA NA NA 2000 1 Dry (Nov-May)
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##sort by reach, x_label,date
all<-data.frame(all[order (al I$SREACH,all1$X_LABEL_,all$date),])

head(all)
REACH date X_LABEL__ parameter simulated observed OoP
4626 60 01AUG2001 Ammonia (mg/L) NH3 NA 0.100 NA
11442 60 01DEC2003 Ammonia (mg/L) NH3 NA 0.010 NA
19970 60 01NOV2006 Ammonia (mg/L) NH3 NA 0.100 NA
13642 60 01SEP2004 Ammonia (mg/L) NH3 0.0147 0.075 -0.0603
7306 60 02JUL2002 Ammonia (mg/L) NH3 0.0196 0.070 -0.0504
6586 60 03APR2002 Ammonia (mg/L) NH3 NA 0.560 NA
ABSOP OP2 year month season
4626 NA NA 2001 8 Wet (Jun-0Oct)
11442 NA NA 2003 12 Dry (Nov-May)
19970 NA NA 2006 11 Dry (Nov-May)
13642 0.0603 0.003636 2004 9 Wet (Jun-0Oct)
7306 0.0504 0.002540 2002 7 Wet (Jun-0Oct)
6586 NA NA 2002 4 Dry (Nov-May)
##add water body name column
all$name<-""Bishop/Mul let"
all$name[al ISREACH==60] <- "Bishop/Mullet"”
all$name[al ISREACH==63] <- "Alligator/Allens/Long Branch"
all$name[al ISREACH==65] <- "Roosevelt"
all$name[al ISREACH==68] <- "Double Branch"
all$name[al ISREACH==76] <- "Rocky Creek"
all$name[al ISREACH==77] <- "Lower Sweetwater Creek"
all$name[al ISREACH==227] <- "'Channel A"
all$name[al ISREACH==229] <- "Channel G"
head(all)
REACH date X_LABEL__ parameter simulated observed OoP
4626 60 01AUG2001 Ammonia (mg/L) NH3 NA 0.100 NA
11442 60 O1DEC2003 Ammonia (mg/L) NH3 NA 0.010 NA
19970 60 01NOV2006 Ammonia (mg/L) NH3 NA 0.100 NA
13642 60 01SEP2004 Ammonia (mg/L) NH3 0.0147 0.075 -0.0603
7306 60 02JUL2002 Ammonia (mg/L) NH3 0.0196 0.070 -0.0504
6586 60 03APR2002 Ammonia (mg/L) NH3 NA 0.560 NA
ABSOP OP2 year month season name
4626 NA NA 2001 8 Wet (Jun-0Oct) Bishop/Mullet
11442 NA NA 2003 12 Dry (Nov-May) Bishop/Mullet
19970 NA NA 2006 11 Dry (Nov-May) Bishop/Mullet

13642 0.0603 0.003636 2004
7306 0.0504 0.002540 2002
6586 NA NA 2002

9 Wet (Jun-0Oct) Bishop/Mullet
7 Wet (Jun-0Oct) Bishop/Mullet
4 Dry (Nov-May) Bishop/Mullet

##sort by name, parameter,date
all<-data.frame(all[order (all$name, all$parameter,all$date),])

BOD
BOD
BOD
BOD
BOD
BOD

head(all)

REACH date X_LABEL_ parameter
29953 63 01APR2000 Modeled Biological Oxygen Demand 5 (mg/L)
32873 63 01APR2001 Modeled Biological Oxygen Demand 5 (mg/L)
35793 63 01APR2002 Modeled Biological Oxygen Demand 5 (mg/L)
38713 63 01APR2003 Biological Oxygen Demand 5 (mg/L)
41641 63 01APR2004 Modeled Biological Oxygen Demand 5 (mg/L)
44561 63 01APR2005 Modeled Biological Oxygen Demand 5 (mg/L)

simulated observed OP ABSOP OP2 year month season
29953 NA NA NA NA NA 2000 4 Dry (Nov-May)
32873 4.067 NA NA NA NA 2001 4 Dry (Nov-May)

file///C/Users/johnf/Downl oads/A ppendix%20D%20ts%20(4).htmi [ 12/2/2013 11:05:22 AM]



Appendix D ts.R

35793 NA NA NA  NA NA 2002 4 Dry (Nov-May)

38713 2.828 NA NA  NA NA 2003 4 Dry (Nov-May)

41641 2.732 NA NA  NA NA 2004 4 Dry (Nov-May)

44561 3.154 NA NA  NA NA 2005 4 Dry (Nov-May)
name

29953 Alligator/Allens/Long Branch
32873 Alligator/Allens/Long Branch
35793 Alligator/Allens/Long Branch
38713 Alligator/Allens/Long Branch
41641 Alligator/Allens/Long Branch
44561 Alligator/Allens/Long Branch

##Create new data set for each set (observed and stimulated), bind the two sets together. This
prevents R from deleting an entire row when

##there is a missing value

obs <-data.frame(REACH=al I$REACH, parameter=all$parameter,dv=all$observed, method="observed",
label=all1$X_LABEL_, name=all$name,year=all$year,month=all$month)

head(obs)
REACH parameter dv  method label

1 63 BOD NA observed Modeled Biological Oxygen Demand 5 (mg/L)

2 63 BOD NA observed Modeled Biological Oxygen Demand 5 (mg/L)

3 63 BOD NA observed Modeled Biological Oxygen Demand 5 (mg/L)

4 63 BOD NA observed Biological Oxygen Demand 5 (mg/L)

5 63 BOD NA observed Modeled Biological Oxygen Demand 5 (mg/L)

6 63 BOD NA observed Modeled Biological Oxygen Demand 5 (mg/L)
name year month

1 Alligator/Allens/Long Branch 2000 4

2 Alligator/Allens/Long Branch 2001 4

3 Alligator/Allens/Long Branch 2002 4

4 Alligator/Allens/Long Branch 2003 4

5 Alligator/Allens/Long Branch 2004 4

6 Alligator/Allens/Long Branch 2005 4

sim <-data.frame (REACH=al I$REACH, parameter=all$parameter ,dv=all$simulated, method="simulated”,
ts=all$X_LABEL_, name=all$name,year=all$year,month=all$month)
head(sim)

REACH parameter dv method

1 63 BOD NA simulated
2 63 BOD 4.067 simulated
3 63 BOD NA simulated
4 63 BOD 2.828 simulated
5 63 BOD 2.732 simulated
6 63 BOD 3.154 simulated
ts name
1 Modeled Biological Oxygen Demand 5 (mg/L) Alligator/Allens/Long Branch
2 Modeled Biological Oxygen Demand 5 (mg/L) Alligator/Allens/Long Branch
3 Modeled Biological Oxygen Demand 5 (mg/L) Alligator/Allens/Long Branch
4 Biological Oxygen Demand 5 (mg/L) Alligator/Allens/Long Branch
5 Modeled Biological Oxygen Demand 5 (mg/L) Alligator/Allens/Long Branch
6 Modeled Biological Oxygen Demand 5 (mg/L) Alligator/Allens/Long Branch
year month
1 2000 4
2 2001 4
3 2002 4
4 2003 4
5 2004 4
6 2005 4

##Variables to define, the only part that needs to be changed for the remainder of the code
PARAMETER=""TP""
Reach=63
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##Subset by Reach and Parameter
ts.obs.data <- subset(obs, obs$REACH==Reach & obs$parameter==PARAMETER)
ts.sim.data<-subset(sim, sim$REACH==Reach & sim$parameter==PARAMETER)

#H#Aggregrate and calculate means by year and month

##0bserved

aggdata <-suppressWarnings(aggregate (ts.obs.data, by=list(ts.obs.data$year, ts.obs.data$month),
FUN=mean, na.rm=TRUE))

head(aggdata)

Group.1 Group.2 REACH parameter dv method label name year month
1 2000 1 63 NA 0.10833 NA NA NA 2000 1
2 2001 1 63 NA 0.17333 NA NA NA 2001 1
3 2002 1 63 NA 0.13250 NA NA NA 2002 1
4 2003 1 63 NA 0.08133 NA NA NA 2003 1
5 2004 1 63 NA 0.11556 NA NA NA 2004 1
6 2005 1 63 NA 0.11444 NA NA NA 2005 1
##Simulated

aggdata.sim <-suppressWarnings(aggregate(ts.sim.data,
by=list(ts.sim.data$year, ts.sim.data$month, ts.sim.data$parameter,ts.sim.data$name),
FUN=mean, na.rm=TRUE))

head(aggdata.sim)

Group-1 Group.-2 Group.3 Group-4 REACH parameter
1 2000 1 TP Alligator/Allens/Long Branch 63 NA
2 2001 1 TP Alligator/Allens/Long Branch 63 NA
3 2002 1 TP Alligator/Allens/Long Branch 63 NA
4 2003 1 TP Alligator/Allens/Long Branch 63 NA
5 2004 1 TP Alligator/Allens/Long Branch 63 NA
6 2005 1 TP Alligator/Allens/Long Branch 63 NA
dv method ts name year month
1 NaN NA NA  NA 2000 1
2 NaN NA NA NA 2001 1
3 0.1504 NA NA  NA 2002 1
4 0.1256 NA NA NA 2003 1
5 0.1874 NA NA NA 2004 1
6 0.1697 NA NA  NA 2005 1

##Change year to decimal year for plotting

##0bserved

aggdata$dec.year <- aggdatas$year + ((aggdatasmonth/12)-1/12)
head(aggdata)

Group.1 Group-2 REACH parameter dv method label name year month
2000 63 NA 0.10833 NA NA NA 2000 1
2001 63 NA 0.17333 NA NA NA 2001
2002 63 NA 0.13250 NA NA  NA 2002
2003 63 NA 0.08133 NA NA  NA 2003
2004 63 NA 0.11556 NA NA NA 2004
2005 63 NA 0.11444 NA NA NA 2005

dec.year

2000
2001
2002
2003
2004
2005

OUAWNER
RPRRRRR
RPRRRR

OO WNE

##Simulated
aggdata.sim$dec.year <- aggdata.sim$year + ((aggdata.sim$month/12)-1/12)
head(aggdata.sim)
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Group.1 Group.2 Group.3 Group.4 REACH parameter
1 2000 1 TP Alligator/Allens/Long Branch 63 NA
2 2001 1 TP Alligator/Allens/Long Branch 63 NA
3 2002 1 TP Alligator/Allens/Long Branch 63 NA
4 2003 1 TP Alligator/Allens/Long Branch 63 NA
5 2004 1 TP Alligator/Allens/Long Branch 63 NA
6 2005 1 TP Alligator/Allens/Long Branch 63 NA
dv method ts name year month dec.year
1 NaN NA NA  NA 2000 1 2000
2 NaN NA NA NA 2001 1 2001
3 0.1504 NA NA  NA 2002 1 2002
4 0.1256 NA NA  NA 2003 1 2003
5 0.1874 NA NA  NA 2004 1 2004
6 0.1697 NA NA  NA 2005 1 2005

##Sort by decimal year

##0bserved
newdata <- aggdata[order (aggdata$dec.year), ]
head(newdata)
Group.1 Group.2 REACH parameter dv method label name year month
1 2000 1 63 NA 0.1083 NA NA  NA 2000 1
11 2000 2 63 NA 0.1720 NA NA  NA 2000 2
21 2000 3 63 NA 0.2583 NA NA  NA 2000 3
31 2000 4 63 NA 0.1725 NA NA  NA 2000 4
41 2000 5 63 NA 0.2250 NA NA  NA 2000 5
51 2000 6 63 NA 0.3233 NA NA  NA 2000 6
dec.year
1 2000
11 2000
21 2000
31 2000
41 2000
51 2000
##Simulated
newdata.sim <- aggdata.sim[order(aggdata.sim$dec.year), |
head(newdata.sim)
Group.1 Group.2 Group.3 Group.4 REACH parameter
1 2000 1 TP Alligator/Allens/Long Branch 63 NA
11 2000 2 TP Alligator/Allens/Long Branch 63 NA
21 2000 3 TP Alligator/Allens/Long Branch 63 NA
31 2000 4 TP Alligator/Allens/Long Branch 63 NA
41 2000 5 TP Alligator/Allens/Long Branch 63 NA
51 2000 6 TP Alligator/Allens/Long Branch 63 NA
dv method ts name year month dec.year
1 NaN NA NA  NA 2000 1 2000
11 NaN NA NA  NA 2000 2 2000
21 NaN NA NA  NA 2000 3 2000
31 NaN NA NA  NA 2000 4 2000
41 NaN NA NA  NA 2000 5 2000
51 NaN NA NA  NA 2000 6 2000
##Plot
##Simualted

YLAB=ts.obs.data$parameter[[1]]
ts.pl<-ggplot(newdata.sim, aes(x=dec.year, y=dv,colour="Simulated")) + geom_line(shape="1ine")
ts.pl

Warning: Removed 6 rows containing missing values (geom_path).
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"Simulated"

dv

Simulated

deE}éar
##0bserved
ts.p2<-ts.pl + geom_point(aes(x=dec.year, y=dv,

shape=""0Observed") , data=newdata, size=3, colour="black')
ts.p2

Warning: Removed 6 rows containing missing values (geom_path). Warning:
Removed 10 rows containing missing values (geom point).
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"Observed"
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#ispeciftiy the theme for the plot, this theme removes the default gray background and adds axes
lines

ts.p3<-ts.p2 + theme(legend.title=element_blank())+ theme(legend.justification=c(1,1),
legend.position=c(1,1))+

theme (panel .border=element_rect(colour="black”™, fill=NA))+
theme (axis.text = element_text(colour = "black™,

size = 12))+
theme (panel .background = element_rect(fill NA,
"b

colour = "black'))+

theme (legend.key=element_rect(fill=NA))
ts.p3

Warning: Removed 6 rows containing missing values (geom_path). Warning:
Removed 10 rows containing missing values (geom_point).
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##add the x and y labels

ts.p4<-ts.p3 + scale_x_continuous(breaks=c (2000, 2001, 2002, 2003, 2004, 2005,
2006, 2007,2008,2009,2010)) + xlab("Year™) +ylab(YLAB)

ts.p4

Warning: Removed 6 rows containing missing values (geom_path). Warning:
Removed 10 rows containing missing values (geom_point).
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##add title

ts.p5 <- ts.pd4 + ggtitle(paste("0TB Waterhed Water Quality\n"”, ts.sim.data$name[1], "'Reach",
Reach, sep=" ") )
ts.p5

Warning: Removed 6 rows containing missing values (geom_path). Warning:
Removed 10 rows containing missing values (geom point).
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OTB Waterhed Water Quality
Alligator/Allens/Long Branch Reach 63
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##clean up legend

ts.p6<-ts.p5+ scale_colour_manual (values=c(""dodgerblue4d™))+
scale_shape_manual (values=1)

ts.p6

Warning: Removed 6 rows containing missing values (geom_path). Warning:
Removed 10 rows containing missing values (geom point).
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OTB Waterhed Water Quality
Alligator/Allens/Long Branch Reach 63
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##save and export plot

plot.filename <- paste0(''C:/Users/john/Documents/old tampa bay/water optimal model/bf/5 Appendix D
timeseries predicted & observed/", PARAMETER,Reach,' . pdf'")

ggsave(ts.p6, filename=plot.filename, height=8,width=8)

Warning: Removed 6 rows containing missing values (geom_path). Warning:
Removed 10 rows containing missing values (geom point).

##Redefine REACH and parameter
PARAMETER=""TN"
Reach=63

##Subset by Reach and Parameter
ts.obs.data <- subset(obs, obs$REACH==Reach & obs$parameter==PARAMETER)
ts.sim.data<-subset(sim, sim$REACH==Reach & sim$parameter==PARAMETER)

##Aggregrate and calculate means by year and month

##0bserved

aggdata <-suppressWarnings(aggregate (ts.obs.data, by=list(ts.obs.data$year, ts.obs.data$month),
FUN=mean, na.rm=TRUE))

head(aggdata)

Group.1l Group.2 REACH parameter dv method label name year month
1 2000 1 63 NA 0.6567 NA NA NA 2000 1
2 2001 1 63 NA 1.1067 NA NA NA 2001 1
3 2002 1 63 NA 1.0575 NA NA NA 2002 1
4 2003 1 63 NA 1.3507 NA NA NA 2003 1
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5 2004 1 63 NA 0.9172 NA NA NA 2004 1
6 2005 1 63 NA 0.8322 NA NA NA 2005 1
##Simulated

aggdata.sim <-suppressWarnings(aggregate(ts.sim.data,
by=list(ts.sim.data$year, ts.sim.datasmonth, ts.sim.data$parameter, ts.sim_data$name),
FUN=mean, na.rm=TRUE))

head(aggdata.sim)

Group-1 Group.2 Group.3 Group.-4 REACH parameter
1 2000 1 TN Alligator/Allens/Long Branch 63 NA
2 2001 1 TN Alligator/Allens/Long Branch 63 NA
3 2002 1 TN Alligator/Allens/Long Branch 63 NA
4 2003 1 TN Alligator/Allens/Long Branch 63 NA
5 2004 1 TN Alligator/Allens/Long Branch 63 NA
6 2005 1 TN Alligator/Allens/Long Branch 63 NA
dv method ts name year month
1 NaN NA NA  NA 2000 1
2 NaN NA NA NA 2001 1
3 1.1109 NA NA  NA 2002 1
4 0.7984 NA NA  NA 2003 1
5 1.3199 NA NA NA 2004 1
6 1.1442 NA NA  NA 2005 1

##Change year to decimal year for plotting

##0bserved

aggdata$dec.year <- aggdatas$year + ((aggdata$month/12)-1/12)
head(aggdata)

Group.1l Group.2 REACH parameter dv method label name year month
2000 63 NA 0.6567 NA NA NA 2000
2001 63 NA 1.1067 NA NA NA 2001
2002 63 NA 1.0575 NA NA NA 2002
2003 63 NA 1.3507 NA NA NA 2003
2004 63 NA 0.9172 NA NA NA 2004
2005 63 NA 0.8322 NA NA NA 2005

dec.year

2000
2001
2002
2003
2004
2005

oA WNR
RPRRPRRR
RPRRPRRR

O WNPE

##Simulated

aggdata.sim$dec.year <- aggdata.sim$year + ((aggdata.sim$month/12)-1/12)
head(aggdata.sim)

Group.1 Group.2 Group.3 Group.-4 REACH parameter
1 2000 1 TN Alligator/Allens/Long Branch 63 NA
2 2001 1 TN Alligator/Allens/Long Branch 63 NA
3 2002 1 TN Alligator/Allens/Long Branch 63 NA
4 2003 1 TN Alligator/Allens/Long Branch 63 NA
5 2004 1 TN Alligator/Allens/Long Branch 63 NA
6 2005 1 TN Alligator/Allens/Long Branch 63 NA
dv method ts name year month dec.year
1 NaN NA NA  NA 2000 1 2000
2 NaN NA NA  NA 2001 1 2001
3 1.1109 NA NA NA 2002 1 2002
4 0.7984 NA NA NA 2003 1 2003
5 1.3199 NA NA NA 2004 1 2004
6 1.1442 NA NA NA 2005 1 2005
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##Sort by decimal year

##0bserved
newdata <- aggdata|order (aggdata$dec.year), |
head(newdata)
Group.1 Group.2 REACH parameter dv method label name year month
1 2000 1 63 NA 0.6567 NA NA  NA 2000 1
11 2000 2 63 NA 0.8720 NA NA  NA 2000 2
21 2000 3 63 NA 1.6200 NA NA  NA 2000 3
31 2000 4 63 NA 0.8150 NA NA  NA 2000 4
41 2000 5 63 NA 1.0775 NA NA  NA 2000 5
51 2000 6 63 NA 1.5800 NA NA  NA 2000 6
dec.year
1 2000
11 2000
21 2000
31 2000
41 2000
51 2000
##Simulated
newdata.sim <- aggdata.sim[order(aggdata.sim$dec.year), |
head(newdata.sim)
Group.-1 Group.2 Group-3 Group.-4 REACH parameter
1 2000 1 TN Alligator/Allens/Long Branch 63 NA
11 2000 2 TN Alligator/Allens/Long Branch 63 NA
21 2000 3 TN Alligator/Allens/Long Branch 63 NA
31 2000 4 TN Alligator/Allens/Long Branch 63 NA
41 2000 5 TN Alligator/Allens/Long Branch 63 NA
51 2000 6 TN Alligator/Allens/Long Branch 63 NA
dv method ts name year month dec.year
1 NaN NA NA  NA 2000 1 2000
11 NaN NA NA  NA 2000 2 2000
21 NaN NA NA  NA 2000 3 2000
31 NaN NA NA  NA 2000 4 2000
41 NaN NA NA  NA 2000 5 2000
51 NaN NA NA  NA 2000 6 2000
##Plot
##Simualted

YLAB=ts.obs.data$parameter[[1]]
ts.pl<-ggplot(newdata.sim, aes(x=dec.year, y=dv,colour="Simulated")) + geom_line(shape="1ine")
ts.pl

Warning: Removed 6 rows containing missing values (geom_path).

file///C/Users/johnf/Downl oads/A ppendix%20D%20ts%20(4).htmi [ 12/2/2013 11:05:22 AM]



Appendix D ts.R

"Simulated"

dv

Simulated
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##0bserved
ts.p2<-ts.pl + geom_point(aes(x=dec.year, y=dv,

shape=""0Observed") , data=newdata, size=3, colour="black')
ts.p2

Warning: Removed 6 rows containing missing values (geom_path). Warning:
Removed 10 rows containing missing values (geom point).
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"Observed"
* Cbserved

dv
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dé&ﬁéar

#ispeciftiy the theme for the plot, this theme removes the default gray background and adds axes
lines

ts.p3<-ts.p2 + theme(legend.title=element_blank())+ theme(legend.justification=c(1,1),
legend.position=c(1,1))+

theme (panel .border=element_rect(colour="black”™, fill=NA))+
theme (axis.text = element_text(colour = "black™,

size = 12))+
theme (panel .background = element_rect(fill NA,
"b

colour = "black'))+

theme (legend.key=element_rect(fill=NA))
ts.p3

Warning: Removed 6 rows containing missing values (geom_path). Warning:
Removed 10 rows containing missing values (geom_point).
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##add the x and y labels

ts.p4<-ts.p3 + scale_x_continuous(breaks=c (2000, 2001, 2002, 2003, 2004, 2005,
2006, 2007,2008,2009,2010)) + xlab("Year™) +ylab(YLAB)

ts.p4

Warning: Removed 6 rows containing missing values (geom_path). Warning:
Removed 10 rows containing missing values (geom_point).
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##add title

ts.p5 <- ts.pd4 + ggtitle(paste("0TB Waterhed Water Quality\n"”, ts.sim.data$name[1], "'Reach",
Reach, sep=" ") )

ts.p5

Warning: Removed 6 rows containing missing values (geom_path). Warning:
Removed 10 rows containing missing values (geom point).
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OTB Waterhed Water Quality
Alligator/Allens/Long Branch Reach 63
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##clean up legend

ts.p6<-ts.p5+ scale_colour_manual (values=c(""dodgerblue4d™))+
scale_shape_manual (values=1)

ts.p6

Warning: Removed 6 rows containing missing values (geom_path). Warning:
Removed 10 rows containing missing values (geom point).
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OTB Waterhed Water Quality
Alligator/Allens/Long Branch Reach 63
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##save and export plot

plot.filename <- paste0(''C:/Users/john/Documents/old tampa bay/water optimal model/bf/5 Appendix D
timeseries predicted & observed/", PARAMETER,Reach,' . pdf'")

ggsave(ts.p6, filename=plot.filename, height=8,width=8)

Warning: Removed 6 rows containing missing values (geom_path). Warning:
Removed 10 rows containing missing values (geom point).
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Appendix C cdfs.R
Bridgette Froeschke — Dec 1, 2013, 7:02 PM

##R Manual for Old Tampa Bay Integreated Model System, Watershed Model:
##0Objective: Construct cdf plots from the calibration report using an open resource data analysis
package.

##Import data

sim_obs<-read.csv(''C:/Users/john/Documents/old tampa bay/water optimal model/bf/4 Appendix C
cdfs/CDFs_0TB/sim_obs_run20_bydate_plot.csv')

head(sim_obs)

REACH date X_LABEL_ parameter
1 60 01JAN2000 Modeled Biological Oxygen Demand 5 (mg/L) BOD
2 60 01JAN2000 Modeled Ammonia (mg/L) NH3
3 60 01JAN2000 Modeled Nitrate Nitrite (mg/L) NOX
4 60 01JAN2000 Modeled Ortho Phosphorus (mg/L) ORTHOP
5 60 01JAN2000 Modeled Total Kjeldahl Nitrogen (mg/L) TKN
6 60 01JAN2000 Modeled Total Nitrogen (mg/L) TN
simulated observed OP ABSOP OP2 year month season
1 NA NA NA NA NA 2000 1 Dry (Nov-May)
2 NA NA NA NA NA 2000 1 Dry (Nov-May)
3 NA NA NA NA NA 2000 1 Dry (Nov-May)
4 NA NA NA NA NA 2000 1 Dry (Nov-May)
5 NA NA NA NA NA 2000 1 Dry (Nov-May)
6 NA NA NA NA NA 2000 1 Dry (Nov-May)

dim(sim_obs)

[1] 467584 12

##Subset data, remove Ln_BOD, Ln_NH3,Ln_NOX,Ln_ORTHOP,Ln_TKN,Ln_TN,Ln_TP,Ln_TSS
all<-subset(sim_obs, sim_obs$parameter=="B0D" |

sim_obs$parameter==""NH3" |

sim_obs$parameter==""NOX"" |

sim_obs$parameter=="0RTHOP"|

sim_obs$parameter==""TKN" |

sim_obs$parameter=="TN"|

sim_obs$parameter=="TP"|

sim_obs$parameter==""TSS")

head(all)
REACH date X_LABEL_ parameter
1 60 01JAN2000 Modeled Biological Oxygen Demand 5 (mg/L) BOD
2 60 01JAN2000 Modeled Ammonia (mg/L) NH3
3 60 01JAN2000 Modeled Nitrate Nitrite (mg/L) NOX
4 60 01JAN2000 Modeled Ortho Phosphorus (mg/L) ORTHOP
5 60 01JAN2000 Modeled Total Kjeldahl Nitrogen (mg/L) TKN
6 60 01JAN2000 Modeled Total Nitrogen (mg/L) TN
simulated observed OP ABSOP OP2 year month season
1 NA NA NA NA NA 2000 1 Dry (Nov-May)
2 NA NA NA NA NA 2000 1 Dry (Nov-May)
3 NA NA NA NA NA 2000 1 Dry (Nov-May)
4 NA NA NA NA NA 2000 1 Dry (Nov-May)
5 NA NA NA NA NA 2000 1 Dry (Nov-May)
6 NA NA NA NA NA 2000 1 Dry (Nov-May)

##sort by reach, x_label,date
all<-data.frame(all[order (al I$SREACH,all$X_LABEL_,all$date),])
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head(all)
REACH date
4626 60 01AUG2001 Ammonia (mg/L)
11442 60 O1DEC2003 Ammonia (mg/L)
19970 60 01NOV2006 Ammonia (mg/L)
13642 60 01SEP2004 Ammonia (mg/L)
7306 60 02JUL2002 Ammonia (mg/L)
6586 60 03APR2002 Ammonia (mg/L)
ABSOP OP2 year month
4626 NA NA 2001
11442 NA NA 2003
19970 NA NA 2006

13642 0.0603 0.003636 2004
7306 0.0504 0.002540 2002
NA

6586

NA 2002

##add water body name column

NH3
NH3
NH3
NH3
NH3
NH3

season

8 Wet (Jun-0Oct)
12 Dry (Nov-May)
11 Dry (Nov-May)
9 Wet (Jun-0Oct)
7 Wet (Jun-0Oct)
4 Dry (Nov-May)

NA
NA
NA
0.0147
0.0196
NA

X_LABEL_ parameter simulated observed

0.100
0.010
0.100

OoP
NA
NA
NA

0.075 -0.0603
0.070 -0.0504

0.560

all$name[al I$SREACH==60]
all$name[al ISREACH==63]
all$name[al ISREACH==65]]
all$name[al I$SREACH==68]
all$name[al I$SREACH==76]
all$name[al I$SREACH==77]

<—
<—
<-—
<—
<—
<—

all$name[ al ISREACH==223] <-

"Bishop/Mullet"
"Alligator/Allens/Long Branch"
""Roosevelt"

“"Double Branch"

"Rocky Creek"

"Lower Sweetwater Creek'

“Lake Tarpon®

NA

OoP
NA
NA
NA

0.075 -0.0603
0.070 -0.0504

all$name[al ISREACH==227] <- "'Channel A"
all$name[al ISREACH==229] <- '"'Channel G"
head(all)
REACH date X_LABEL_ parameter simulated observed
4626 60 01AUG2001 Ammonia (mg/L) NH3 NA 0.100
11442 60 01DEC2003 Ammonia (mg/L) NH3 NA 0.010
19970 60 O1NOV2006 Ammonia (mg/L) NH3 NA 0.100
13642 60 01SEP2004 Ammonia (mg/L) NH3 0.0147
7306 60 02JUL2002 Ammonia (mg/L) NH3 0.0196
6586 60 03APR2002 Ammonia (mg/L) NH3 NA 0.560
ABSOP OP2 year month season name
4626 NA NA 2001 8 Wet (Jun-Oct) Bishop/Mullet
11442 NA NA 2003 12 Dry (Nov-May) Bishop/Mullet
19970 NA NA 2006 11 Dry (Nov-May) Bishop/Mullet

13642 0.0603 0.003636 2004
7306 0.0504 0.002540 2002

6586 NA

##sort by name,

NA 2002

9 Wet (Jun-0Oct) Bishop/Mullet
7 Wet (Jun-0Oct) Bishop/Mullet
4 Dry (Nov-May) Bishop/Mullet

parameter,date

all<-data.frame(all[order(all$name,all$parameter,all$date),])

NA

X_LABEL_ parameter

head(all)
REACH date

29953 63 01APR2000 Modeled Biological Oxygen
32873 63 01APR2001 Modeled Biological Oxygen
35793 63 01APR2002 Modeled Biological Oxygen
38713 63 01APR2003 Biological Oxygen
41641 63 01APR2004 Modeled Biological Oxygen
44561 63 01APR2005 Modeled Biological Oxygen

29953 NA NA NA NA NA 2000
32873 4._067 NA NA NA NA 2001
35793 NA NA NA NA NA 2002
38713 2.828 NA NA NA NA 2003
41641 2.732 NA NA NA NA 2004
44561 3.154 NA NA NA NA 2005

simulated observed

OP ABSOP 0OP2

year month

ARADMDID

Demand 5 (mg/L)
Demand 5 (mg/L)
Demand 5 (mg/L)
Demand 5 (mg/L)
Demand 5 (mg/L)
Demand 5 (mg/L)
season
Dry (Nov-May)
Dry (Nov-May)
Dry (Nov-May)
Dry (Nov-May)
Dry (Nov-May)
Dry (Nov-May)
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name
29953 Alligator/Allens/Long Branch
32873 Alligator/Allens/Long Branch
35793 Alligator/Allens/Long Branch
38713 Alligator/Allens/Long Branch
41641 Alligator/Allens/Long Branch
44561 Alligator/Allens/Long Branch

##Variables to define
PARAMETER=""TP"
Reach=60

##Subset by Reach and Parameter
cdf.data <- subset(all, all$REACH==Reach & all$parameter==PARAMETER)

##Create new data set for each set (observed and stimulated), bind the two sets together. This
prevents R from deleting an entire row when

##there is a missing value

obs <- na.omit(data.frame(REACH=Reach, parameter=PARAMETER,dv=cdf.data$observed,
method=""observed”, label=cdf.data$X LABEL_ , name=cdf.data$name))

sim <- na.omit(data.frame(REACH=Reach, parameter=PARAMETER, dv=cdf.data$simulated,
method=""simulated", label=cdf.data$X_LABEL_, name=cdf.data$name))

both <- rbind(obs,sim)

head(both)

REACH parameter dv  method label name
12 60 TP 0.240 observed Total Phosphorus (mg/L) Bishop/Mullet
24 60 TP 0.070 observed Total Phosphorus (mg/L) Bishop/Mullet
97 60 TP 0.250 observed Total Phosphorus (mg/L) Bishop/Mullet
115 60 TP 0.200 observed Total Phosphorus (mg/L) Bishop/Mullet
173 60 TP 0.295 observed Total Phosphorus (mg/L) Bishop/Mullet
243 60 TP 1.310 observed Total Phosphorus (mg/L) Bishop/Mullet
tail (both)

REACH parameter dv method label
3621 60 TP 0.1866 simulated Modeled Total Phosphorus (mg/L)
3622 60 TP 0.0829 simulated Modeled Total Phosphorus (mg/L)
3623 60 TP 0.1309 simulated Modeled Total Phosphorus (mg/L)
3639 60 TP 0.2340 simulated Modeled Total Phosphorus (mg/L)
3646 60 TP 0.2148 simulated Modeled Total Phosphorus (mg/L)
3653 60 TP 0.1824 simulated Modeled Total Phosphorus (mg/L)

name
3621 Bishop/Mullet
3622 Bishop/Mullet
3623 Bishop/Mullet
3639 Bishop/Mullet
3646 Bishop/Mullet
3653 Bishop/Mullet

##libraries
library(scales)##plots percentages
library(ggplot2)

##plot cdf values for both observed and stimulated using stat_ecdf
pl<-ggplot(both, aes(dv, linetype=method)) + stat _ecdf(n=100) + coord_flip()

pl
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method

dv

— observed

=== simulated

=]
n
|

=]
in
0=

1
0 25
0.2

=]

b L

[=]
[=]

##specifiy the theme for the plot, this theme removes the default gray background and adds axes
lines
p2<-pl + theme(legend.title=element_blank())+ theme(legend.justification=c(1,1),
legend.position=c(1,1))+

theme (panel .border=element_rect(colour="black”™, fill=NA))+

theme (axis.text = element_text(colour = "black™,

size = 12))+
theme (panel .background = element_rect(fill = NA,

colour "black™))+
theme (legend.key=element_rect(fill=NA))
p2
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— observed

=== simulated
1.0

&

0.5
0.0

0.00 0.25 0.50 0.75 1.00

¥

##add the x and y labels

p3<-p2 + scale_y_continuous(labels = percent, limits=c(0.00001,1)) +
ylab("Percentile™) + xlab(both$label[1])
pP3

Warning: Removed 2 rows containing missing values (geom_path). Warning:
Removed 2 rows containing missing values (geom_path).
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— observed
=== simulated
1.0
)
(=]
E
=
=
=
=4
o
=
o
2051
'_
0.0
0% 25% 0% 75% 100%
Percentila

##add title
p4 <- p3 + ggtitle(paste("0TB Waterhed Water Quality\n'", both$name[1],'Reach'™, Reach, sep=" ") )
p4

Warning: Removed 2 rows containing missing values (geom_path). Warning:
Removed 2 rows containing missing values (geom_path).
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OTB Waterhed Water Quality
Bishop/Mullet Reach 60

— ohbserved
- simulated
1.0
)
[
E
=
=
i
f=1
o
=
o
m05
=]
'_
0.0
0% 25% 0% 75% 100%
Percentila

##save and export plot

plot.filename <- paste0(''C:/Users/john/Documents/old tampa bay/water optimal model/bf/",
PARAMETER , Reach, . pdf'™)

ggsave(p4, Ffilename=plot.filename, height=8,width=8)

Warning: Removed 2 rows containing missing values (geom_path). Warning:
Removed 2 rows containing missing values (geom_path).

HHH R R #De Tine new variables, the remainder of the code remains the same
##Variables to define

PARAMETER=""TN""

Reach=60

##Subset by Reach and Parameter
cdf.data <- subset(all, all$REACH==Reach & all$parameter==PARAMETER)

##Create new data set for each set (observed and stimulated), bind the two sets together. This
prevents R from deleting an entire row when

##there is a missing value

obs <- na.omit(data.frame(REACH=Reach, parameter=PARAMETER,dv=cdf.data$observed,
method=""observed”, label=cdf.data$X LABEL_, name=cdf.data$name))

sim <- na.omit(data.frame(REACH=Reach, parameter=PARAMETER,dv=cdf.data$simulated,
method="simulated”, label=cdf.data$X_LABEL_, name=cdf.data$name))

both <- rbind(obs,sim)

head(both)
REACH parameter dv  method label name
12 60 TN 1.000 observed Total Nitrogen (mg/L) Bishop/Mullet
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24 60 TN 0.790 observed Total Nitrogen (mg/L) Bishop/Mullet
97 60 TN 0.800 observed Total Nitrogen (mg/L) Bishop/Mullet
115 60 TN 1.117 observed Total Nitrogen (mg/L) Bishop/Mullet
173 60 TN 1.515 observed Total Nitrogen (mg/L) Bishop/Mullet
243 60 TN 4.230 observed Total Nitrogen (mg/L) Bishop/Mullet
tail (both)

REACH parameter dv method label
3621 60 TN 1.3198 simulated Modeled Total Nitrogen (mg/L)
3622 60 TN 0.5142 simulated Modeled Total Nitrogen (mg/L)
3623 60 TN 0.8237 simulated Modeled Total Nitrogen (mg/L)
3639 60 TN 1.5882 simulated Modeled Total Nitrogen (mg/L)
3646 60 TN 1.3110 simulated Modeled Total Nitrogen (mg/L)
3653 60 TN 1.1502 simulated Modeled Total Nitrogen (mg/L)

name

3621 Bishop/Mullet
3622 Bishop/Mullet
3623 Bishop/Mullet
3639 Bishop/Mullet
3646 Bishop/Mullet
3653 Bishop/Mullet

##libraries
library(scales)##plots percentages
library(ggplot2)

##plot cdf values for both observed and stimulated using stat ecdf
pl<-ggplot(both, aes(dv, linetype=method)) + stat _ecdf(n=100) + coord _Fflip()
pl
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method

dv

— observed

=== simulated

[=]
L= R
=]
(=]
ha =
in

[=]

on

0=

[=]

#ispeciftiy the theme for the plot, this theme removes the default gray background and adds axes
lines

p2<-pl + theme(legend.title=element_blank())+ theme(legend.justification=c(1,1),
legend.position=c(1,1))+

theme (panel .border=element_rect(colour="black”™, fill=NA))+
theme (axis.text = element_text(colour = "black™,

size = 12))+
theme (panel _.background = element_rect(Ffill = NA,

colour = "black'))+
theme (legend.key=element_rect(fill=NA))
p2
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— observed
=== simulated

4__

3 -

&

2 -

1

':I -

0.00 0.25 0.50 0.75 1.00

##add the x and y labels

p3<-p2 + scale_y_continuous(labels = percent, limits=c(0.00001,1)) +
ylab("Percentile™) + xlab(both$label[1])

pP3

Warning: Removed 2 rows containing missing values (geom_path). Warning:
Removed 2 rows containing missing values (geom_path).
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— observed
=== simulated
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##add title

p4 <- p3 + ggtitle(paste("0TB Waterhed Water Quality\n'", both$name[1],'Reach'™, Reach, sep=" ") )
p4

Warning: Removed 2 rows containing missing values (geom_path). Warning:
Removed 2 rows containing missing values (geom_path).

file:/l/C|/Users/johnf/Downl oads/A ppendix%20C%20cdfs.html[12/1/2013 7:22:32 PM]



Appendix C cdfs.R

OTB Waterhed Water Quality
Bishop/Mullet Reach 60

— observed
=== simulated
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##save and export plot

plot.filename <- paste0(''C:/Users/john/Documents/old tampa bay/water optimal model/bf/",
PARAMETER , Reach, . pdf'™)

ggsave(p4, Ffilename=plot.filename, height=8,width=8)

Warning: Removed 2 rows containing missing values (geom_path). Warning:
Removed 2 rows containing missing values (geom_path).
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