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SECTION 1 INTRODUCTION

BOD Analyst Pro” software is PC Windows-based application software designed for use with
YSI dissolved oxygen instrument systems. Using a serial interface the user defines parameters in
the BOD Analyst Pro software that establishes two-way communication between instrument and
PC. At the user’s command the software can acquire DO readings from the instrument, match
initial and final DO readings, and perform appropriate calculations related to dilutions, seed
correction, and other relevant factors. The software also allows the user to set test criteria, make
notes, generate a report (bench sheet), plot data, and export data files. All data and information
are securely stored in an MS Access Database.

The software also allows you to manually enter initial and final DO readings with instruments
that are not connected to a computer. The program then completes the calculations much like a
spreadsheet approach.

The program is easy to learn and use. Initial use requires less than an hour to set up. Setup
includes installing the program on your PC, establishing communication with the YSI dissolved
oxygen instrument, and configuring the system for your application. Once set up you will need
just a few minutes each day to define exactly what you intend to do for that day whether it is
building a new batch or reading final DO readings of an existing batch.

1.1 INSTALLING YSI BOD ANALYST SOFTWARE ON YOUR PC

1. Close all application programs that are currently running.

2. Place the BOD Analyst Pro software CD in your CD-ROM drive. The setup program will
begin. If the setup program does not start, use the Window’s Start icon, click on Run and
locate the setup.exe file on your CD. Double click on this filename to run setup.

3. Follow the instructions on the screen and the installation program displays the following box,
or one very similar:

4. Click Run to proceed. Open File - Security Warning

The publizher could not be venfied. Are you sure you want to
run thiz software?

Mame: setup.exe
Fublizher: Unknown Publizher

Type: Application
From: Ii\ProjecksteS110 Pro BODVBOD Analysk Proiholume

Bun Il Cancel |

publizher. “r'ou zhould only run sofbware from publizhers pou st

@ Thiz file does not have a walid digital signature that vernfies itz
How can | decide what software bo run?

YSI BOD Analyst Pro” User Manual 5



The installation program will display the following screen. Please wait momentarily for the

computer to initialize the installation.

e

Welcome to the YS| BOD Analyst Pro
installer
‘ e —

It iz strongly recommended that vou exit all programs befare minning this
inztaller. Applications that rur in the background, such as wiruz-zcanning 4
utilities, might cause the installer to take longer than average to complete.

QL™

Please wait while the installer initializes.

LCancel

The installation program prompts you to follow instructions on the screen to complete the
installation. The next screen will display the locations of the default directories. Click Next >> to

accept these locations, or use the Browse... icon to change locations if you prefer.

il
|

Destination Directory
Select the primary installation directony.

All software will be installed in the following location(s). To install software into a
different lacation(s], click the Browse button and select another directany.

r— Directary for BOD Analpst Pro
[C:4B0D% Browse... |
r— Directary for Mational Instruments products
|E: “Program Files'\M ational Instruments' Browse. . |
<« Back Hest > LCancel

After clicking on Next >> the first of two license agreements will appear. Read the agreement
and then click on “I accept the license agreement.” Click on Next >> and repeat this procedure

on the second license agreement. Both license agreement screens are shown below.
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]

License Agreement
Y'ou must accept the licensels) displayed below to proceed,

i
|

License Agreement
“fou must accept the licensels) displayed below to proceed.

NATIONAL INSTRUMENTS SOFTWARE LICENSE AGREEMENT ﬁ!

IMNSTALLATION MNOTICE: THIS IS A CONTRACT. BEFORE YOU DOWRNLOAD THE SOFTWARE
ANDOR COMPLETE THE INSTALLATION PROCESS, CAREFULLY READ THIS AGREEMENT. BY
DOWINLOADING THE SOFTWARE ANDIOR CLICKING THE APPLIGABLE BUTTON TO
COMPLETE THE INSTALLATION PROCESS, YOU CONSENT TO THE TERMS OF THIS
AGREEMENT AND YOU AGREE TO BE BOUND BY THIS AGREEMENT. IF YOU DO NOTWISH TO
BECOME A PARTY TO THIS AGREEMENT AND BE BOUND BY ALL OF ITS TERMS AND
COMDITIONS, CLICK THE APPROPRIATE BUTTOMN TO CANCEL THE INSTALLATION PROCESS,
DO HOT INSTALL OR USE THE SOFTWARE, AND RETURN THE SOFTWARE WITHIM THIRTY
(30) DAYS OF RECEIPT OF THE SOFTWARE (INCLUDIMG ALL ACCOMPANYING WRITTEN
MATERIALS, ALOMNG WITH THEIR COMTAINERS) TO THE PLACE YOU OBTAINED THEM. ALL
RETURMNS SHALL BE SUBJECT TO NI'S THEN CURRENT RETURN POLICY.

1 Definitions. As used in this Agreement, the following terms have the following meanings: _|

& | accept the License Agreement.!

| do nat aceept the Licerss Agresment.

LICEMSE AGREEMENT j

EEFORE YOU CLICK ON THE ACCEFT BUTTON AT THE END OF THIZ
DOCUMENT, CAREFULLY READ ALL THE TERME AND CONDITIONE OF
THIZ AGREEMENT. BY CLICKING ON THE ACCEPT BUTTON, YOU ARE
CONSEMTING TO BE BOUND BY AND ARE BECOMING A PARTY TO THIS
ACGREEMENT. IF YOU DO NOT AGREE TO ALL OF THE TERMS OF THIS
AGREEMENT, CLICK THE "DO NOT ACCEFT" BUTTON AND DO NOT
DOWMNLOAD ANDSOR USE THIS INTELLECTUAL PROPERTY.

Feaders of this document are requested to submit to Interchangeable Virtual Instruments,

Inc. ("Licensor"), with thetr comments, notification of any relevant patent rights or other
intellectual property rights of which they may be aware which might be mfringed by any

use of this intellectual property, software, or specification (the "Intellectual Property™), as =

" | accept the License Agreement!

| do not aceept the License Agresment.

<< Back I MNest s> I LCancel

<< Back I Mext s> I Cancel

The next screen will indicate what is about to be installed. Click Next >> to formally start the

installation.

il
|

Start Installation
Review the following summary before continuing.

Adding or Changing
+ BOD Analpst Pro Files
* hII5A 451

Fun Time Support

Click the Mext button to begin installation.  Click the Back button to change the installation zettings.

SaveFile...

<% Back Cancel

Heut »>

A status screen will appear next as shown below. The installation process may take a few minutes
depending on the speed of your PC. Once installation is complete a confirmation screen appears
to verify completion. Both progress and completion screens are shown below.
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|

Ovwerall Progress

I

Currently inztalling Ml LabvIEYW Run-Time Engine 2009, Part 7 of 25,

Copying new files

<< Back | HEwt =
T BOD Analyst Pro i ] |
|
Installation Complete
The installer has finished updating vour system.
D N T

To complete the installation process you will be prompted to restart your computer. Click Restart
or one of the other options before running the BOD Analyst Pro software.

BOD Analyst Pro x|

@ Y'ou must restart your computer to complete this operation.

If pou need to install hardware now, shut down the computer. 1f wou
chooze to restart later, restart pour computer befare running any of this
zoftware,

Shut Do Restart Later

YSI BOD Analyst Pro” User Manual 8



A BOD Analyst Pro icon will appear on your Desktop upon restarting your computer. Double
click the icon to start the program. Alternatively, you may use the Window’s Start icon in the
bottom tray. BOD Analyst Pro will be listed in the Programs menu.

IMPORTANT:

YSI BOD Analyst Pro requires installation of .NET Framework version 3.5 or lower on
your PC in order to run properly. The .NET Framework is an application development platform
that allows software developers to create a range of Windows applications and services.
Programming languages can be made to interact with other programming languages without the
need to worry about finer details like memory management, etc. A .NET application also runs
inside its own virtual machine which enhances security in running this application.

Verify that your PC has .NET Framework installed. Check Control Panel / Add/Remove
Programs on your PC to see if Microsoft .Net Framework version 3.5 or lower is installed.
Visit Microsoft.com if installation is required. An older version of .NET can be installed on
your PC if you have a new version.

Your program is now successfully installed on your computer and ready to be connected to your
DO instrument, however, you may want to review some of the functionality of BOD Analyst Pro
to become familiar with the program. See Section 1.1.1 for more information. In particular open
the setup menu related to communication settings.

YSI BOD Analyst Pro” User Manual 9




1.1.1 STARTING THE PROGRAM

Double click on the Desktop BOD Analyst Pro software icon that was set up in the installation

program.

BOD Analyst
Pro

You should see the BOD Analyst Pro software Bench Sheet screen (Figure 1). This is the main
screen from which all functions will be accessed and all results and most information will appear.

}Fﬁ BOD Analyst Pro I =]

File Read Setup Trending Help

% CECD|DATAIDATA, MOB

A

Saturday 06/26/2010

Sample Initial i 0z Seed Final
Wolume [ala] Depl, Carr BOD
{ml} {mafly {mafly {mafly (mafl) {mafly

Figure 1. Bench Sheet Screen

The menu structure is simple and icons on the Bench Sheet provide fast access to locating and
loading batches, initiating new samples or bottles, building new batches, checking criteria and
providing relevant information in various labeled fields. Much more detail of functionality will be
described in appropriate sections of the manual but for now open the Setup menu /
Communication Setup submenu.

YSI BOD Analyst Pro” User Manual 10



Submenu Displays

File | New | Open | Archive | Print Bench Sheet | Exit |

Read* | Initial | Final | Retake Initial | Retake Final | Explain |

Setup | Samples | Groups | Criteria | General | YSI Instrument | Facility |
Communication Setup | Serial Numbers |

Trending | Graph |

Help | Search Help | About |

*Initial, Final, and Retakes should not be active when reviewing data on dates other than pre-assigned “read dates”.

Figure 2. Top Line Menus and Submenu (Communication Setup)

2 BOD Analyst Pro

Read | Setup TIrending  Help
Samples
Eroups
Criteria
General
ST Instrument
Faility

Eotte
®

lfgb

oML
ProODO

Monday 06/25/2010

BOD
(maily

You are now ready to connect your PC to your YSI DO instrument and establish communication.

YSI BOD Analyst Pro” User Manual
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1. 2 COMMUNICATING WITH THE YSI DO INSTRUMENTS

YSI BOD Analyst Pro software was designed to directly communicate with each of the following
instruments: YSI 52, 5000, 5100, ProODO®, Professional Plus® or the MultiLab instrument. You
will need an available Comm port or USB port on your PC and the appropriate serial cable or
USB cable to connect PC to instrument. Once your connection is complete the BOD Analyst Pro
software can test and verify proper communication setup. First establish your connection and
second verify communication. Your connection hardware depends on which instrument system
you are using. These connections are discussed next.

YSI 52 and YSI 5000/5100 Systems

The YSI 52 and 5000/5100 each have a 9-pin serial port. The RS232 cable is provided with each
instrument or BOD software purchase. If your PC does not have a 9-pin serial port or the 9-pin
serial port is used for another application you may use an available USB serial port. This will
require a USB/9-pin serial adapter. Many are available commercially but if you can not locate one
for use on your PC that is compatible with your operating system contact YSI Technical Support.

TIP — Many USB/serial converters require driver software. The
driver is typically stored on CD with the converter or available as a
download from the manufacturer’s web site.

YSI ProODO and YSI Professional Plus Systems

YSI designed the ProPlus and ProODO instruments to accommodate a “communication saddle”
and USB cable that is included with each instrument. No tools are required for installation.
Simply snap the “saddle” into place on the rear of the handheld instrument. The serial cable
terminates in USB connectors for fast, easy connection. Use any available USB serial port on
your PC. YSI provides free Data Manager Software with a Pro-series system. YSI Data Manager
software includes the drivers for serial communication. Driver software is also included with each
BOD Analyst Pro CD if you opt not to install Data Manager Software on your PC. Refer to the
Pro Series manual or contact YSI Technical Support if you need more information.

MultiLab instruments

The MultiLab instruments connect to the PC with the supplied USB cable. If using the 2 or 3
channel instruments, make sure the IDS OBOD probe is connected to channel 1. See the
instrument manual for more information.

Test Communication between PC and DO Instrument

From the main screen of BOD Analyst Pro click on Setup and then submenu Communication

Setup. The Communication Settings screen appears (see below). Do the following:

1. Select the instrument name from Select Instrument Type field using the arrow keys. The
default communication settings are automatically configured for you.

2. Click on List Active Ports to open a list of Comm ports in use. One of the listed ports will be
identifiable as the connection between the YSI instrument and the PC.

3. Click on the arrow next to the Comm Port field and select the appropriate I/O Comm Port
for the serial connection. For example, COMS is shown in the example below.

4. Make sure the YSI 52 or YSI 5000/5100 is in Remote Mode. If using a Pro-series instrument
there is no need to select remote mode. Data from the instrument screen will be read. If using

YSI BOD Analyst Pro” User Manual 12



a 4010-2 or 4010-3 make sure the OBOD probe is connected to channel 1, see instrument
manual.

5. Click Test Instrument Communication. A successful connection will return a message
showing relevant data or information from the instrument. If the connection is not properly
set an error code will return with possible causes listed.

Refer to figures below showing the communication screens. In the first example a ProODO
system was set up successfully communicating via PC port COMS5. Note that COMS has an
accurate description of the communication source, YSI Professional Series Instrument. The Test
Communication return indicates a meaningful return message from the ProODO.

2 Communication Settings CEE
£% Find Active Comm Ports ®
Status Devices found
i
Comm Port List of Interfaces found
L coMs = Lisk Active Parts > COMI - Cormmuncatens Port 0
oM
. COMS - ¥S1 Professional Series Instrumert:
Select Instrument Type to set default settings LPT1 - ECP Printer Port

Instrument Type 'r"pmo[)o
Baud Rate SE7en0

Diata Bits (&) g‘ﬁ

||
Seadgan

Parity (none) ﬂ Mone
Stop Bits (1 bit) ji [ (I 3]
Flows Cantral (Mane) ill None i Instrument Response:
5 #3 Feb 18 2010 ##
Timenut {4sec) foog Model = Madel_QD
| !
= Setial Mumber = DEKERNGOEA
Date Code = TED
| l | ,‘/|' l IMP=1.0327.0
[o]'4 Test Instrument Cormmunication Cancel oD = 3,65007
v
4 ¥

In the examples below note the PC screen returns when the YSI 5100 communication was not
placed in remote mode (left) and when the 5100 was successfully configured (right).

x| EE |
9% Error 5002 occurred at Create Understandable Instrument Response:
¥ISA Error Code.vi ¥SI 5100
12/17/03

Book: 1.007 Application: 2,006 Key Controller: 2.0 %51 5100
Possible reason{s):

‘Wrong comm port selected

Comm port not initialized

Inskrument R5-232 setkings incorreck
Instrument not connected ko computer
Inskrument not in Remoke mode

With BOD Analyst Pro software installed and instrument communication successfully configured
now refer to the “Quick Start” instructions in the next section. Note — it is not necessary to
communicate directly with BOD Analyst Pro with your YSI instrument to use the program.

YSI BOD Analyst Pro” User Manual 13



1.3 QUICK START GUIDE

Once you install BOD Analyst Pro on your PC, make connections and communicate properly
with your DO instrument, you may find the steps below useful to quickly setup and run a batch of
samples. These steps are listed mainly to introduce you to the program. Please read the entire user
manual for better understanding of the many features available for your BOD application.

1. Verify that the Data Directory (path) is correct. The default directory path is
C:\BOD\DATA\DATA.MDB as shown in the upper left corner of the Bench Sheet. This is
the data path that will be used in this example. See Page 6 above for reference.

2. Enter facility information under Setup / Facility. This information will be printed as part
of the Bench Sheet. All fields will be empty by default. Enter relevant information or any
information as part of Quick Start. This will affect the look of the printed bench sheet.

iI:Ji Facility Information N Inlﬂ

Tarne
Clear Springs W' TP

Enter name of Facility

Address
1234 South Fork Rd

Address 2

PO Box 123
iy

Clear Springs

Skate Zip
OH 45555

Phone Fa/E-mail
037 555 1234 937 555 5ATE

(0] 4 Cancel

-

Rl 4

3. Review BOD Analyst Pro default settings. When you first use the software some settings
will be defaulted to the commonly used settings. For example, the bottle volume is set to be
300 ml and dilution will be in ml. You may want to review these settings before you start and
change some to fit your needs. The following figures summarize all settings and options
available. Tip strips appear when you hover the mouse over the parameter description; the
tips provide information such as numerical limits.

YSI BOD Analyst Pro” User Manual 14



TIP - [] OFF/ON
If box checked the parameter is turned ON. Blank is OFF.

General Settings (Setup / General)

Y General Setup Form

Mormnalization Fackor
1.13

1

0.91

0.585

0,581

1

TIP — Tip Strips provide information related to each setting.

YSI Instrument Parameters (Setup / YSI Instrument)

;(IJ{ ¥5I Instrument Parameters

4
4

¢
;
;

BOD Criteria (Setup / Criteria)

YSI BOD Analyst Pro” User Manual 15



Y BOD Criteria

Serial Number Setup (Setup / Serial Number)

it Serial Number Setup

r
Hawe program assign serial numbers

Sample

Sample Mame J

[ulu]uwu]n]

Serial numbers give each bottle a unique ID; in the batch and over time.
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4. Set up Samples. By default BOD Analyst Pro has three entries in the Sample Setup. They
are DilBlank (dilution blank), Seed, and Standard (e.g., GGA Standard). Open each sample
field to gain familiarity.

Locate the bottom left field and change the Standard Sample from “No Seeding” to “Seed”
and enter “2” for ml of seed to each bottle.

Next create two new samples using the Add New icon. Name one Influent and configure 3
dilutions (bottles) at 8, 10, and 12 milliliters. Name the second sample Effluent and configure
3 dilutions (bottles) at 75, 100 and 150 ml. Designate both samples with 2 ml of seed each.

One example screen is shown below for reference. This is the new sample named Influent.

it sample Setup 0l x|

-

First Prewious Acdd Mew Delete

e L] L] o] 2] 2]

Saimple Mame IInFIuent

[Add new sample]

Description lraw sewage entering primary clarifier

Status

K1 | 4

See Section 2 and Section 3 to learn more about defining Samples and Seeding Samples,
respectively.
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5. Set up a Batch (Build Batch). From the Bench Sheet screen click on the Calendar icon,
select today’s date, and confirm by clicking Use This Date. The date will appear in the
Sample Date field.

Now click on the Build Batch icon near the center =8l
of the screen. The Build Batch appears without
entries in the bench sheet table. However, the
defined Samples will appear in the field labeled Date
Choose Samples. Many samples can be listed here 9 6/28/2010 s
but in the quick start example just five (5) samples [Enter Date or cick caendar icen o zck
were configured. Use This Date
| 06/28/2010 1
Continue by double clicking on each sample from | Cancel |
the list that you want added to your batch table.
Add all 5 samples to the batch. If later you decide

the order of samples listed needs to be changed
click on the specific Sample Name (in the table) that you want to move and use the arrow
icons on the right to organize the batch to your preference. You may also Delete individual
samples or Clear the entire batch from the setup table.

i

Showe Calendar

Date £/28(2010 ‘ Delete Samplel | Clear Batch '

Sample Dilutiens (ml) Seed
fane 1 [ 2 [ 3 [ 4 | s Name | oy
0y
Maove Up
i t
Choose Samples
CiBlank & IEFFIuent |75.00 oo fisooo o [ |5eed |2 ‘
Standard
seed |:| hiove Down
Influent
[
[
= =

Notice that there is a field named Choose Group. The Group function allows you to create
batches that may be used frequently and then you can build a batch with one click. A Group
was not created in the Quick Start section. For more information on creating Groups and
building Batches see Section 4 and Section 5, respectively.

Once the batch is built you click OK. The Batch you created will appear on the main screen

(Bench Sheet). In this example there are 5 Samples consisting of 13 bottles. Seed is added to
8 of the bottles as shown in the Bench Sheet below.
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¥ oD Analyst Pro
File Read Zetup Trending Help

% C\BOD\DATA|DATA, MDE
oML

! ProQDC
[
“—

Monday 06/25/2010

Seed (§)  0.000

[l
|

Sample Bottle Initial i 0z Seed BOD Final
Mame Do Depl. Zorr g/l B0
(mg/h) (mag/l) (gl (gl {magfl)

DilElank.
DilElank.
Standard
Standard
Seed
Seed
Seed
Influent
Influent
Influent
Effluent
Effluent
Effluent

_ Test Incomplete

You may enter bottle numbers now by clicking on the appropriate field in the table. Type or
scan in the number. You may also enter bottle numbers when you take Initial DO Readings.
Bottle numbers may be scanned in with a bar code reader. Refer to Section 10 for details.

At this point you may add general notes related to your batch under Notes, or notes relevant
to specific bottles by clicking on the Sample Name of the bottle and entering the note in the
Bottle Notes field. Under Technician you may enter the name, initials, or other relevant
information about the person performing the tests.

The Serial Number function is turned off in this Quick Start exercise. The Check Result
field shows Test Incomplete until both Day-1 and Day-5 DO readings have been entered.

Once the bottle number entry is complete you may begin taking initial DO readings. The top
line Read menu will be used to initiate this function.

6. Read Initials. The procedure to “Read Initials” may differ depending on the DO instrument
you use. The YSI 52, YSI 5000, and YSI 5100 allow the user to read and confirm DO
readings from the instrument keypad or PC. The YSI Professional Series instruments require
confirmation at the PC keyboard. In the example above the ProODO has been used in the
example, thus the bottles must be within view and reach of the PC monitor and keyboard.
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To begin Initial DO readings click Read from
the top line menu and then Initial. Take
Readings Status displays guide you through
the readings prompting you to make sure the
BOD probe is in the bottle and using criteria
you set up for DO reading stability.

Temperature is recorded and monitored by the
software to be within limits set under YSI
Instrument setup.

The status progress line displays a moving
indicator and the Stable Value green light
indicator illuminates to inform you that the DO
reading has met criteria for stability.

To the right is one display example related to reading the initial DO for the Dilution Blank.

Status
IWait Until User Ready

Bottle Number
001
YSI Display

Dilution Blank 300.00i
Bot #1 Ready?

Temp C DO mg/L St Vs
'NaN |NaN

[ ResecT) skap | [ ACCEPT/ CONFIRM | [ Cancel |

Note the 300.00i indicating 300 ml sample, initial DO.

¥ oD Analyst Pro
File Read 3Setup Trending Help

% C:\BOD\DATA\DATA,MDE

6/28/2010 o N

Seed (@) 0.000 — Enter general batch notes
here.
|

08282010

Sample EBiottle
Mame

Tnitial

[o1s)
(gl

Palyseed 1 pack/liter

Final oz Seed BOD Final
Do Depl, Corr (il BOD
(mg/T) {mg/T) {magfT) (mg/Ty

DilElarik

8,95

DilElank

8,96

Standard

§.54

Standard

§.86

Seed

.87

Seed

8,85

Seed

§.83

Influent

Influent

Influent

Effluent

Effluent

Effluent

_ Test Incomplete

The Bench Sheet above indicates Initials have been read through Sample #7.
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7. Read Finals. Five days later restart BOD Analyst Pro software. Friday 07/01/2010 would
appear as Current Date rather than the simulated 6/28 in this example. Select the Sample
Date to load the batch. The Sample Date is the date that the Initials were read, not the current
date. Incubation would read 6/28/2010 to 7/1/2010 in an actual 5-day run.

Select Read from the top line menu and then Finals from the Main Menu. Follow the
prompts on the YSI or the PC to read the Day-5 readings. The results automatically load into
the program when confirmed. The prompts move down the table from bottle 1 to 13 in order.

Once complete the program displays a message indicating completion. Retakes of Finals
(and Initials) are allowed under certain conditions. Read Section 6 and Section 7 for more
detail related to taking DO readings. Calculations of BOD are displayed based on criteria set
up when the batch was created. Results that do not meet criteria may be marked (green).

;{F{ BOD Analyst Pro I [=]

File Read 3Setup Trending Help

9 C:\BOD|DATADAT A MDE

o RSG =2 e

Seed (8) 0,433 Enter general batch notes

—
here.
I—|

6/25/2010 Polysead 1 pack/licer

Sarnple Initial i oz Seed BCD Final
Mame Depl. Corr (gl BCD
(mg/T} (magfT) (mgTy
DilElank. 0 0 0.030
DilElark. 0 o o 0,050
Standard 0 o 0 0 4.630
Standard 4,710

Seed o o 129.90

[ eed] |
Influsnt
Influent
Influent
Effluent
Effluent
Effluent

IMarking Explanations {Mote: Highlighted rows not used for calculations)
D% Seed Depletion Percentage S0% rule

Once the Finals are read and the Manual Check icon is clicked to apply test criteria the
calculations are made and BODs for each sample except the Dilution Blank are displayed. Note
the green marked rows where the criterion was to check all three dilutions and use the Seed BOD
closest to the 50% depletion rule. Bottle #6 was the closest and shown as 130 in the Final BOD
column. It is good practice to print the Bench Sheet at this time to create a hard copy of the
results. File / Exit closes the program and may prompt you to save results if you have not already
done so.
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SECTION 2 SAMPLES

2.1 WHATIS A "SAMPLE2"

With YSI BOD Analyst Pro software you can organize your work by sample. A sample is
anything for which you want to know the BOD. Samples for BOD determination can be taken
from various points in your wastewater treatment system or environmental water. See examples
of samples below:

= Raw
= Clarifier Tank #2
= Effluent

=  Combined sewer overflow #17
=  CBOD effluent

= (lear River upstream of outfall

Samples can also come from industries or other large polluters:

»  Dairy Farm

= Meat Processing Plant

*  Metal Plating Company

In BOD Analyst Pro software, samples also include some preparations that are done only in
support of the other measurements:

= Seed control sample

»  GGA standard

» Dilution water blanks

= Distilled water blank

In BOD Analyst Pro software, a "Sample" is not just the name of what you want to measure, but

also all of the information about how you measure the BOD for that Sample. A Sample definition
includes the following information:

= Sample Name — choose any appropriate name (< 30 characters/spaces)

= Description — elaborate on the name with more specific information (< 50 characters/spaces)
* Dilution Setup — how many dilutions and designated ml dilution for each

= Seed Information — Name of seed sample and how many ml of seed used

= Sample Category — define your sample as appropriate (Standard, Dilution Blank, Seed)

* CBOD - check if you inhibit denitrification to determine the Carbonaceous BOD

= Decimal Point — how many digits to right of decimal point to express Final BOD
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= QC Settings — as required set limits on a sample for alerting operator when out of range for
Final BODs

Now refer to the Sample Setup Form below and follow the set up of a sample named Effluent.

£ Sample Setup ==
First Previous Mext Last ] Mew Delete
Sample Mame | Freene
De=chiption |treated waste water pre chlorine
Dilution Setup ‘ Options
Mumker of Bottles (Diltions) for Sample 'ris
Standard ]
Dilution Elank ]
Dilution 1 1175 Diution 4 110 Use as Seed L]
\ ' CEOD
Dilutian 2 ’Jmo Dition s Sio 3
- Decimal Poirts r‘D
Dilution 3 j]lSD— "_______._. _____ .____"
2 n - Note: Dilutions are inml
Issee88888888888880 QC Settings
Upper Contral Limit I
Seed B
Upper Warning Limit I
Seed Control Sample Mame lSeed Conkrol
Lovever Contral Limit I
- 5
Seed Quantity in ml r‘g L R I—
Status
Displaying entry 2 of 5
A
< >

The example Sample Setup above shows a sample named Effluent, with specific sampling
information identified under Description.

There are 3 dilutions containing 75 ml, 100 ml, and 150 ml of sample. This would be 25%, 33%
and 50% sample, respectively. “Note: Dilutions are in ml” is a message in the setup box.

The sample named Seed Control is designated as Seed and 8 ml are used in each of the 3 bottles
in this sample.

The sample is run as a CBOD (denitrification inhibited); thus inhibitor likely added to each bottle
during preparation.

No decimal points in expression of the final BODs. Each will be rounded whether as a single
sample or averaged over more than one of the dilution results.

No QC settings are assigned in this example. This is not required in Sample Setup, but when
entered these will appear under the Statistics function for trending analysis.
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2.2 USING SAMPLE SETUP

The Sample Setup Form is used to add new Samples to the database or to change old ones. The
Sample Setup Form is accessed from the top level menu (Menu) of the Bench Sheet by selecting
Setup / Samples. Sample Setup information is used as originally configured when adding a
sample to a day’s batch. For example, you set up Effluent with three dilutions of 75, 100, and
150 ml with 8 ml of seed. Every time the Effluent Sample is added to a batch, three dilutions of
75, 100, and 150 ml will be set up saving time and data entry errors. The dilutions and number of
bottles can be changed for any batch using the main bench sheet screen.

On the Sample Setup Form use the button bar to navigate, add, and delete samples. Changes to

samples are automatically saved.
Add a new
/ blank record
Xl | X

Move to next
Move to the record
first record \
>
T~ Delete the

‘|< o bl o

Move to previous record

/ \ current record

Move to last record

2.3 ADDING A NEW SAMPLE

To add a new sample, select Setup / Samples from the Menu. Click the Add New button on the
toolbar. A blank Sample Setup Form will appear. Fill out the fields for the new sample as
described above. Changes are automatically saved. The following describe each of the fields on
the Sample Setup Form.

Sample Name

Choose a Sample Name that adequately describes your sample but try not to exceed 13
characters/spaces if you are using the YSI 5000/5100. The YSI 5000/5100 display limits names
and truncation of the name will occur if the maximum is exceeded. Try not to exceed 30
characters/spaces for other instruments where the PC monitor display (BOD Analyst Pro screens)
will be exclusively used for the Read functions.

Description

You may use up to 50 characters to describe the Sample. Often the Sample Name is adequate and
you need not fill in this field. It is not a required entry. The purpose of this field is to document a
specific sample when the Sample Name is highly abbreviated. For example, a Sample Name like
"W C s EffInt" (12 characters/spaces) may need a description like "West plant CBOD seeded
effluent” (31 characters/spaces) to help with clarification in record keeping.
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Dilution Setup

From Setup / General you choose the units of the dilutions. You may select ml or %. Once
selected and confirmed on the General Setup Form by clicking OK, the message on the Sample
Setup Form will “note” which units are in use. See Sample Form above.

If you change dilution units on the General Setup Form this will affect your sample dilutions
previously entered. The numbers will not change so the BOD calculations may not reflect what
you intend. Make certain you choose correctly the first time and avoid the mistake of changing
this General Setup Form parameter without re-entering the corrected numbers in the Sample
Setup Form.

You may enter up to 5 dilutions for any Sample. Your dilution will typically be a whole number
but you may enter numbers to the right of a decimal point. Due to limited character space on the
Y SI 5000/5100 display avoid more than 4 characters/spaces total. Appropriate entries would be
dilutions in ml of 300, 100, 75, 2.5 for example. If you were to enter 100 ml of sample into a 300
ml bottle and express it in % it would be 33.33333 ad infinitum. Truncate to 3.3% or 3.33% in
your entry.

Seed Control Sample Name

This field is used to indicate the name of the seed control sample. Note that you will have to
define your seed control samples before you can define any seeded samples. It is customary to
define your dilution blank, seed(s), and standard before moving on to other samples in an
intended batch. For example, if you use an influent sample for seeding other samples in the batch,
you must define this sample early in the setup. You must set up the Influent sample and check it
for “Use as seed” prior to assigning seed in another sample.

Use the pull-down menu in the Seed field to reveal the defined seeds. No Seeding is one choice
and only previously defined samples where you checked the box “Use as seed” will appear on the
list. Click on the seed of your choice for the sample you are defining. If you “seed”, you must
enter a quantity.

Seed Quantity in ml

The interpretation of this field depends on the seeding method that you select on the General
Setup Form. If you choose to add seed directly to each bottle, then the number in this field
represents the number of milliliters (ml) of seed material in each seeded bottle.

If you choose to add seed material to the dilution water, then the number represents the number of
milliliters of seed material in each liter (ml/L) of the dilution water that is used for seeded
samples. You enter the value with the understanding that it is ml seed / liter dilution water. Each
bottle now has a seed quantity reflected by the amount of dilution water in the bottle.

Standard

If checked this is a Glucose/Glutamic Acid (GGA standard) test. Standard tests have literature
documented minimum and maximum values. The documented values are set in software as the
default values in mg/L BOD (163 min; 237 max), but may be changed by the user when setting
up Criteria (see Section 10, Customizing Y our Program).

YSI BOD Analyst Pro” User Manual 25



Dilution Blank

If checked this is a dilution blank test. Only the depletion is calculated for these tests. There is no
BOD value calculated. The Maximum Dilution Blank Oxygen Depletion criterion is applied to
Dilution Blank Tests. By default this is 0.2 mg/L, but may be changed by the user.

Used as Seed

If checked the sample can be used as a seed and will therefore appear in the Seed list for each
Sample. When “Used as Seed” is checked, a seed correction will be calculated for the sample and
used in determination of the BOD for each bottle in the Sample.

CBOD

If checked the sample is reported as a CBOD (carbonaceous BOD). Checked or not this has no
affect on the calculations. CBOD is typically reported when denitrification inhibitor is used in the
BOD test.

Decimal Points

The value chosen dictates the number of digits to the right of the decimal point in reporting of the
final BOD for the sample. The default is 0.

Pre-dilution

The pre-dilution factor is used when the General Setup Form option is checked for Pre-dilution.
Very strong samples sometimes require dilutions that would be difficult to make in one step. In
these cases a sizeable quantity of sample is first diluted to a ratio that will make the final dilutions
practical. In BOD Analyst Pro software, this is called pre-dilution.

For example, if you add 10 ml of your dairy farm sample to a 1000 ml volumetric flask and then
fill the flask with dilution water, this would be a pre-dilution of 100. It is sometimes referred to as
a serial dilution. You may find it easier to adjust for the strength of each sample with the pre-
dilution while keeping the final dilutions constant for all samples. Seed control samples and
blanks can not be pre-diluted.

Quality Control

Used in the trending graph / stats function Quality Control Limits may be set in this field and
viewed under Stats (Statistics). For example, when analyzing many weeks of BOD values for a
sample the standard deviations (SD) of a given sample may be expressed in QC limits. The
control limits could be 3SD while the warning limits could be 2SD of the mean value. See more
detail under the Trending section of the manual.

2.4 CHANGING A SAMPLE

Use the tool button bar to move to the sample (record) you want to change. Edit the fields as
required. Changes are automatically saved when you click OK to exit the Sample Setup Form.

When you edit a Sample Name the new name will also appear on reports of “old data”. For
example, if you edit the Sample "clarifier," and change its name to "secondary," when you print a
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report of a Batch that includes a BOD of the "clarifier," the Sample Name would be reported as
"secondary." Therefore, if you edit the name take care to choose a Sample Name that accurately
describes the Sample as defined so not to cause confusion with the new name.

2.5 NAMING SAMPLES

When determining BODs by hand with paper forms many people develop brief abbreviations for
their samples to save time. They may be familiar with the site not thinking someone else may
need to interpret their data tables someday. With BOD Analyst Pro software you will find it easy
to document your Sample names more completely. Try to use Sample Names that are as
descriptive as possible. For example, when naming an upstream river sample, why enter MU
when you could enter Mad R Upstr? This 11 character/space Sample Name need only be entered
once in the setup and then every batch setup in the future requires just a click of the mouse.

The number of characters/spaces you assign to a Sample Name depends to some extent on what
instrument system you use. The display on the YSI 5000/5100 (a common lab instrument) is
limited to 13 characters. The BOD Analyst Pro software screens allow you to exceed this number
but the Sample Name will be truncated to 13 on the instrument display. This is an important
consideration when using the Y'SI 5000/5100.

When using the Pro-series instruments the Sample Name does not appear on the instrument
display so the PC software display dictates the limits. The number of characters/spaces you can
use to define a Sample Name for the BOD Analyst Pro Software Setup Form has no limit but
there are two considerations worth noting. Although the Take Readings screen accommodates 50
characters/spaces, the Bench Sheet limits the name to about 35 characters and moreover “centers”
the Sample Name in the Bench Screen field. So if you exceed ~35 the Sample Name could be
missing characters at the beginning and end of the Sample Name. See the example below to help
guide you in assigning Sample Names to best accommodate your needs in collecting and
reporting information. The Sample Name entered was 59 characters/spaces.

0 BOD Analyst Pro =10l x|

fle Read Setup Trending Help

Data Directory
|3 CHBOD\DAT MDATAMDE

New Botle New Samplz Mearual Merk Merual Unmerk ~ Manusl Check Print Stat.us :
Wait Until User Ready

i % \’é‘ e Q/ Cfb ; Bottle Number

1000
Sample Date  Show Calender  Ssarch Date Opsn Baleh g
Jorfos/z010 | (R &@ YSI Display
| el
(MANNEEN | L]

ABCDEFGHIJKLMNOPQRSTUVWXYZ

Sezd Conractions IW Nmes|_ 1234567890 1234567890 1 10.00i
=i

—MM — et Netae Temp C DO mg/L Sl Vilas
Period I Technican [ |_ NaN NaN

Sample Bottle || Sample Seed Initial Final 3 Se |
Name # volume | Volume DO DO Depl. Cc

(ral) (ool (mafly (mafly (mofly O

Influgnt 1200 2.00

Effluent 75.00 2.00

Effluent 100,00 z.00

EFfluent 150,00 2,00 : :

o 2 s Take Reading Display

AbCd1 23AbCd-asiou 98 15.00 0.00

AbCd1 23AbCd-asiou 98 20,00 0.00

GHIIKLMNOPQRSTUVWEYZ 1234567590 123456 10,00 1.00

=GHIIKLMNOPQRSTUVWEYZ 1234567590 123456 12,00 1.00

=GHIIKLMNOPQRSTUVWEYZ 1234567590 123456 15.00 1.00

[ REJECT/ sKIP | [ AccepT/conFirmM || cancel |

T

»

Bench Sheet Limitations

1=
I Mo Changes

& Ol DULJ AlldlydL 'V UDCL lvidlluadl 27
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2.6 DELETING A SAMPLE

To delete a sample use the tool bar buttons to locate the sample (e.g., Effluent) and click on the
Delete button (>X). A pop-up confirmation message will appear. If you click OK the sample will
be permanently deleted from the list of samples. To create this sample again you will need to
reconfigure it with the Add New (>*) function and re-enter information.

M sample Setup —Ol:

First Previous Mext Last Add Mew [elete

Ul <[220 (24 [>x]

Sample Mame lEFFIuent

Description lwater entering receiving stream

This will permanently delete Sample "Effluent”

Cancel |

=
¢
Statusz
-' lDispIaving entry 4 of § -'
= )

When a sample is deleted from the current list of samples the record of its use in the database is
maintained. Thus if you decide to retrieve data for analysis and request the Sample Name you
deleted then that record will be preserved and can be used in reports, trending, and similar
functions.
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SECTION 3 SEEDING SAMPLES

3.1 WHY SEED?

Seeding is necessary when there are insufficient microbes present in the sample to adequately
deplete oxygen during the course of the test. Adding small amounts of microbes promotes the
depletion of oxygen to allow accurate quantification of the oxygen depletion.

Different samples need different levels of seed. Seeding is common with an effluent sample that
has been chlorinated. The seed material can come from the plant's influent, from some
intermediate point in the process, or from commercially available seed packets. Dilution blanks
should never be seeded and obviously the seed control sample is the seed and would not require
additional seeding.

If you do not seed in your application then ignore this section, but be sure that you do not fill in
the Seed Control Sample Name or Seed Quantity in ml fields on any Sample Setup Form.

3.2 SEED CONTROL SAMPLE

In a seeded sample both the sample and the seed contribute to the oxygen depletion. Since the
BOD of the sample is the value of interest the contribution of the seed material must be

subtracted. -3
=l

To compensate for the
seed effect you must
run several dilutions of

First Frevious Rl Last Add Mewy Ceelete

<l < || >1|>11 >*] >X

the seed material itself. Sampe Name [gffiyent:
ThlS San’lple IS Called Description | ater entering receiving stream
the "Seed Control

" Dilution Setup . Options
Sample' You muSt Mummber of Bottles (Dilutions) for Ssmple ;)IS
assign the seed control standard r

. r
sample in the Seed \ ikt B

P Dilution 1 :)|75 Dilution 4 -1l Use as Seed r
Control Sample - : ceop I
Name field on the Dikien 2. 5 100 Dition 5 70 o 'm
Sarnple Setup Form. plitens -'JIISU Maote: Dilutions are in ml
QC Settings

NOTE: In the Sample coed Upper Cortrolinit |
Setup FOl’m ShOWl’l . Upper Warning Limit
Inﬂuent haS been ool Cantrol Samkis Nams |Inﬂuant Lowwer Cortral Limit
assigned as the seed SEETCTRM I 12 LowerwamngLint |

for Effluent.

Status

Displaying enkry 4 of &
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Sometimes the seed material is taken from a sample that is already being tested for BOD. As
shown above an influent sample is commonly used since microbes are present in the raw sewage.
Above Influent was assigned in the Seed Control Sample Name field.

IS1=1E
In order for Influent =
to be in the Seed list
. First Previous Mext Last Acded Mewwe Delete
above you will need «
to check the box for 1< < > > > >X
“Use as Seed” @
dl;rﬁlglsfalmple Setup Deseription | sewage entering primary darifier
of the Intluent
sample. See the Dilutiorr s rap e b=t ) Options
. Mumber of Bottles (Dilutions) for Sample ; 3
example to the right. e Standard r
. ilution "I ilLition - u E d
Sometimes there are Pusent e sl bk _/
See.ded Samples for Dilution 2 F)Im Diilution 5 3' 0 Denimal Paints ;)ll_
W}gcfh 1‘;0'5}(1)](;]3011 piktiens -‘)IIZ Mote: Dilutions are in ml ocs
and 1u mus ettings
be determined. In - Upoor ContraLind [
these cases you may IRran—— |
haVe tWO Seed Seed Control Sampls Mame | Mo Seeding E‘ Lower Contral Limi l—
COIl'[rOl Samples Of izt @Y (i) 0 Lowver Warning Limit
the same material
’ Status

one a CBOD and the Displaying entry 5 of &
other a full BOD
sample. E

il o

Seed control samples cannot be pre-diluted; nor can dilution blanks.

3.3 SEEDING METHODS

You may choose one of two seeding methods, adding seed material to each bottle that is to be
seeded, or adding seed material to the dilution water.

If you choose to add seed material directly to each BOD bottle, the quantity of seed material is
expressed in milliliters (ml). If you choose this method you must put the same quantity of seed
material in each of the dilutions for the same sample. However, if you have more than one seeded
sample, each sample may have different quantities of seed.

If you choose to add seed material to the dilution water, you must first mix the seed material with
dilution water and use the mix to dilute all of your seeded sample dilutions. Note that the amount
of seed material in each bottle depends on the amount of dilution water in the bottle. The quantity
of seed material is expressed in milliliters per liter, more specifically ml of seed material per
liter of dilution water. Typically the same seeded dilution water is used for all seeded samples.

If you seed directly to the bottle the amount of seed material in each bottle will simply be the seed
quantity (ml). If you seed the dilution water the amount of seed material in each bottle depends on
how much dilution water is in that bottle. Note therefore, that your choice of method will affect
the calculations.
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il:]i General Setup Form o] =]
=

Mormalization Factor
1.13

1

0.91

0.55

0.81

1

O
Cr—c )

_

I H 4

If you decide at some point that it would be best to change your seeding method, you can change
the seeding method on the Seed added to field on the General Setup Form. However, you must
adjust the seed quantity for each of your seeded samples to reflect the new method. The reason is
that the units for the seed quantity are different for the two methods (ml of seed material in each
bottle vs. ml/L of seed material in dilution water).
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SECTION 4 SAMPLE GROUPS

4.1 WHATIS A "SAMPLE GROUP"2

A Sample Group is a predefined, stored set of samples available for fast and easy setup of a
Batch. The Sample Group (or Group for short) is intended for batches that are frequently used to
set up a specific BOD test. For example, assume that every Thursday you set up and run Initials
for a BOD test batch that includes the same samples, same dilutions, same seed, and other
relevant information. When you set up a Group just one click of the mouse and your batch is fully
set and ready to open a bench sheet for reading Initial DOs.

A Group definition includes a descriptive Group Name (e.g., Thursday), and the sample names of
the group (see example below). You will want to list Samples in a Group in the same order that

you typically measure them.

Since Groups need not appear on any report there is no need to keep a permanent record of them.
Unlike Samples when you delete a Group it is permanently removed from the database.

4.2 THE GROUP SETUP FORM

Define a Group using the Group Setup form. You can define as many Groups as you need and
with the Group Setup

form you add, edit and ;IEIiII
delete groups. To define a
((};roup Sefl‘ect Sfltull:/l/ First Previous Mext Last Acld Blewne Delete
roups from the Menu to
access the Group Setup |< < > > | >k >X
form.
Graup Narne| |
Use the toolbar to
. . Choose Samples Samples In Group
navigate the form. Adding
) DiElark
samples to the Group is =t 4l 4l
discussed in the next e
1 Influent
subsection. Ercn
abCdl 234bCd-aeiou 98
Note that an especially |F\BCDEFGHIJKLMNOPQRSTU\.I'WX\"Z 1234567590 1234567590 1|
Seed 2
long Sample Name can be Above Outfal
made to appear if you
hover the mouse over the
Sample Name. H i
Status
Add new entry
K1 ol 4
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4.3 ADDING A GROUP AND CHOOSING SAMPLES

From the Group Setup form, click the Add New button. A blank form appears (see above). Enter
the Group Name (Thursday), select names from the Choose Samples field and move each to the

Samples in Group field. =181
All available samples -
will be listed.

First Previous et Last Al ey Delete

< || < > >l >* | >X

Add Samples by either
double clicking on
individual names under
Choose Samples, or use
the >> icon to enter all

Group Mame Thursday

Choose Samples Samples In Group

Sample names at once. influent? & DilElank, ﬂ
AbCdl 23abCd-asion 95 Seed
. . ABCOEFGHIIKLMMOPORST Standard
You can likewise remove Seed 2 Influsnt
Ahove Oukfa
all samples from the S Sof | et

right field by USiIlg the |Dauble click item ta remave Sample Fram Graup]
<<icon or double click
on the names in the

Samples in Group field

to remove them from the

group one at a time. v o
You may add samples in Status

any order. If the >> icon Displaying ertry 2 of 2

is used all samples move
in the order shown in the =
Choose Samples field. IEl el /

You may later change the sample order to suit your needs in the Build Batch form.

There is no limit to the number of Samples that can be in a Group (Batch).

4.4 EDITING A GROUP

Use the toolbar buttons < and > to navigate to the Group that you want to edit. Change Samples
in a Group as described above using the double click operation on a selected Sample Name or the
“move all” (<< or >>) operation.

You can also change the Group Name at any time with no effect on historical data. Changes are
automatically saved in the data file once you click OK when you close the Group Setup form.

4.5 DELETING A GROUP

Use the toolbar button > or < to select the group to delete. Use the delete button >X to delete the
group from the list. You will need to confirm the deletion by clicking OK (see below).
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SECTION 5 BATCHES

5.1 WHATIS A "BATCHe"

A group of samples set up and read on a specific date is referred to as a Batch. The Batch is
identified by all of the samples for which the Initial DOs were read on that date. In the BOD
Analyst Pro software the Sample Date is used to locate a specific batch. If only the Initial DOs
have been read the batch is sometimes referred to as an Open Batch. If Initial and Final DOs
have been read the Final DOs will be automatically calculated and displayed when the batch is
displayed in the Bench Sheet.

You should verify that your computer date is correctly set since the day you read the Initial DOs
and the date you run the Final DOs set the Incubation Period for the Batch. If the date is
incorrect the BOD Analyst Pro software may not calculate BODs correctly.

There are several safeguards built into the program to help you avoid making a mistake. The date
and the day of the week are displayed as Current Date on the main screen at all times.

A Batch must be self-contained. That is, if there are any seeded Samples in the Batch then the
corresponding seed control samples must also be present. When a Batch is built a warning
message will be displayed and the batch will not be built if any mandatory samples or conditions
are not met. Once the Batch is built you may delete the seed control sample from the bench sheet,
although this is not common.

I BOD Analyst Pro [ |
File Read Setup Trending Help
Diata Directary Comm Cluster ;I
|“n CHEODDATADATA, MDE Comm Port
: |‘/0 COM4
ey Bottle Mewy Sample danual hMark danual Unimark hanual Check Frirt Instrument Type
= - . 5100
(] % \{?7’ R V4 =) I
=
Samp|e Ciate Showe Calendar  Search Date Open Batch Build Batch Current date
2. I
IO?""12"{20 10 1’_‘“_\\ Monday 07/12/2010
Seed Correction® (ny Seed Correction 1] Mates [l
| =
Incubation I Buttle Motes =]
Period -
I Technician I iy
Sample Bottle Sample Seed Initial Final 0z Seed BOD Final ﬂ
Mame # Wolume Yolumne Do [ale] Depl. Zorr g/l B0
{ml) (i} {magyl) (o} (mgTy (ma/l) {magfl)

Above would be the appearance of a Bench Sheet before a Batch would be built on the date
07/12/2010. At the top left is the Data Directory field showing location of the database file. The
Sample Date defaults to the Current Date until you search for other Batches in the file.

YSI BOD Analyst Pro” User Manual 34



You may search by Search Date icon if you know the date of a Batch or you may use the Open
Batch icon to display a list of Open [Batches]. In addition, under Open, you may check the All
list to find dates for Open and completed batches in the records.

5.2 LOADING A BATCH

To load a batch into the Bench Sheet enter a date into the Sample Date field (see above). If a
batch for the day has been started, it will be retrieved into the Bench Sheet. If there is no batch
found for the day specified a pop-up message appears indicating No Data.

Mo Daka For specified Sample Date

X

To load a batch enter a date you know to have data or click on the Open icon to display a list of
dates where batches exist. Open batches over the last 33 calendar days should appear. Example

screens are shown below.

If no batches were opened over the past 33 no dates will appear. If there are open batches (as
shown on the left) dates appear. Click on one and the Bench Sheet opens that Batch. If other
batches exist in the database file then click All and the other dates will appear. In this example
only one additional day appeared (shown on right). Click on the date and it appears in the Date
Selected field. If you click OK the Batch loads into the Bench Sheet.

=0l x|

Batch List Wigny
06/28(2010 Monday ﬂ
07/05/2010 Manday D
07/11/2010 Sunday Al

Select Batchi

Diate Selected

T | Cancel l

Delete

Another aid in selecting dates is
to use the Calendar icon.

Click on the Calendar icon and
the current date appears. Click
on the icon to the right of the
field. Then simply select any
date by year, month and day and
confirm with OK

it Open Batch =]
Batch List Wi
07112010 Sunday ﬂ

07/05/2010

Monday

¢~ Open
e Al

T

Date Selected
054062010

Delete

[o]4 l
| Cance| l
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=1l x| 4§ Set Time and Date x|
[11:21:37. 785 PM 7{12j2010
Jouy B R ESC=
Date Sun | Mon | Tue |%wed | Thu | Fri | Sat
£ 1 2 3
37/12/2010 E‘ ’ — | 4 5 f 7 a 3 10
11 13 14 15 16 17
Use Tis Dae 5 % 7 o» ® »
07/12/2010
Eastern Daylight Time
Set Time ta Mow |
K | Cancel |




An example of the 07/11/2010 Sunday Batch has been opened. The Initials have been read and
the screen should appear similar to the example below.

¥ BOD Analyst Pro
File Read ZSetup Trending Help

9 CH\BOD\DATADATA, MDE

07/11/2010 5

Seed (8)  0.000 Monday S-day setup
Seed (14) 0,000

7{11/2010

polyseed 1 phkil

Sample EBiottle i oz
Marme Depl,

(gl

DilElank:
CilElank
Standard
Standard
Seed
[ seed |
Seed
Influent
Influent
Influent
Effluent
Effluent
Effluent

O000a0 Test Incomplete

Note that the Sample Date field is filled in as 07/11/2010 and the top field under Incubation
Period is also filled in with the date Initials were read.

There are 5 Samples in the Batch with a total of 12 bottles when you count the dilutions that had
been previously configured under Sample Setup.

A general Note appears and a specific Bottle Note for #5 shows in the Notes area. A unique serial
number for Bottle #5 also appears in the lower left field. Other information will be filled in after
the Finals are read. More detail related to what all of these mean are in the sections that follow.

The Open [batch form] can also be used to delete a — =
batch. Select the batch to be deleted and click the d
Delete button. You will be asked for confirmation This will permanently delete Eatch "07/05/2010"

before deletion.
Cancel |
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5.3 THE BUILD BATCH FORM

The Build Batch Form appears when you click on the Build Batch icon on the Bench Sheet
screen (main screen). You will need to assign a date and enter it into the Sample Date field.
Typically that would be the current date if you were building a batch for which Initial DOs will
be read on the same day.

i BOD Analyst Pro
File Read 3Zetup Trending Help

%\ EOD\DATAIDAT A, MDE

07/13/2010 i
H

Mo Seed Correction

The build batch form is used to specify the samples and the appropriate dilutions for the batch.

Fuild Batch =]
Show Calendar
% e — | ekte sanple | | ceareaeh |
:

Choose Group

Choose Samples

LilElank
Standard
Seed
Influent
Effluent

Seed 2
Above Outfal

towve Down
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The table on the Build Batch form describes the batch. Each row in the table is a Sample. Sample
Names appear in the first column. There are 5 columns for Sample dilutions and 2 columns for
Seed definition. Use the mouse or the arrow keys to move through the table. You typically define
Samples prior to building a batch. With a click or two of the mouse you can usually fill out a
Batch Table. If you need to change entries use your mouse or keyboard arrow keys to move to the
cell and make the change. More on building and editing batches follows.

5.4 WORKING WITH BATCHES

5.4.1 STEPS TO BUILDING A BATCH

There are two standard approaches that you may use to build a Batch. This assumes that Samples
and Groups were pre-configured. In addition Batches may be revised by adding/removing both
samples and bottles.

1. Ifthe Choose Group field has the Group Name of the batch of samples you have already
defined, simply click on the Group Name to highlight it then double click that Group
Name and the Batch loads to the table.

2. If your Batch is not defined by a Group then go to the Choose Samples field. Click on the
first Sample Name to highlight it and then double click to move it to the Batch Table.
Proceed through the Choose Sample field and add other Samples to build your batch.

3. Regardless of how you move Samples into your batch check the information and verify
that it is correct and the order of the Samples listed is appropriate.

4. To change the order click on any Sample Name in the Choose Samples field and then use
the Move Up/Move Down arrows on the right of the table and move the Sample one
row up or down per command. Repeat this operation until you have the order you desire.

5. To edit dilutions use your mouse to highlight numbers in the table. Type in the changes
you desire. The maximum number of dilutions for a given Sample is Five (5).

6. Once you have the Batch the way you want it click on the OK button at the bottom of the

table to confirm. The Batch will be loaded into the Bench Sheet and will be ready for
Initial DO reads.

5.4.2 REMOVING A SAMPLE

To remove a Sample from the Batch table highlight the Sample Name in the Choose Samples
field and then click on the Delete Sample button at the top of the table. The entire row for that
sample should disappear. Alternatively you may click on the Sample Name in the Build Batch
table. Although the name will not be highlighted, click the Delete Sample button and the Sample
row will be removed.

5.4.3 CLEARING THE BATCH

To remove all Samples from the Batch Table click the Clear Batch button at the top of the table.
This will give you a clean slate from which you can rebuild your batch. Alternatively you can
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remove one Sample at a time as described in 5.4.2 or use the Delete button on the Open Batch
list.

5.4.4 ADDING MORE DILUTIONS AND CHANGING SEED CONDITIONS

If you build your Batch from preconfigured Samples and decide that it may be useful to add
additional dilutions (5 total per sample), you can click on the cell in the table and type in the
desired sample volume (“dilution”). The value would be ml sample or % sample depending on
your setup. In the example below a fourth dilution of 200 ml sample has been added by typing the
value into Column 4 in the table.

Showy Calendar

Date {7/13/2010 | Delete Sample ' | Clear Eatch '
Sample Dilutions (ml) Seed
Chaose Group Name 1 l 2 l 3 | 4 l 5 Name | Qty
Frid
T:u?;::lay ﬂ
IStandard Js.00 |6.00 Jo Jo Jo E = E e U
ISeed |5‘00 |10.00 |15‘00 |0 ID IND Seeding E|| t
= IInFIuent I&DU |10.00 |12‘00 |0 ID IND Seeding E||
d;j;:iamp‘es & IEFFIuent |75.00 |100.00 |150.00 _Fm ID ISeed = |2 ‘
Stand.
Se?and ard [x] Mowe Dowen
Influent
EFfluent [~
Seed 2
above Cutfal
e L g £

When you confirm with OK you will see a pop-up related to “replace all data previously
collected”. Click OK to this message and the new dilution will be added and the Bench Sheet will
reappear modified as you would expect.

::I' EI

This will replace all data previously collected For 71372010

Confirm yau wish bo conkinue
Cancel |

In addition to modifying the Batch for dilutions you may also change seed and seed quantity. In
the case of seed changes the predefined seed samples will appear in a drop down menu as shown
in the figure below. Click on the seed name and confirm your changes with OK.
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The example below shows a step in the change from a seed sample simply named Seed to a
predefined sample named Influent. Influent was designated for “use as seed” when it was set up

as a sample.

At the same time you change the Seed Sample you may change the Seed Quantity. In this
example the number 3 was typed in to replace the number 2 so the revised Seed is Influent and
the number of ml per bottle in the Effluent sample is 3.

i
Show Calendar
Dste IW ‘ Delete Sample ' | Clear Batch l
Sample Dilutions (ml) Seed
Choase Group Name 1 ' 2 ‘ 3 ‘ 4 ' Name ‘ Qty
Frid
Tpurasyday ﬂ
standard la.uu ls.uu IEI lu lu lSeed |2 —
Seed ls.nn lm.nn |15.nn ln ln an Seeding I t
T Wirient |5.nn | 10.00 |12.nn ID |n INn Seeding |
C;;;i;iamplas & Effluent |75.nn | 100.00 |1sn‘nn |znn.nn |n Seed |2 ‘
Standard Mo Seeding Mawve Dawn
Seed Seed
e
EFEZL;B; t Seed 2
Abiove Outfal Seed ¥
Seed ¥ ﬂ ;I
Above: Changing Seed after the original batch was defined.
Below: The result of adding the new seed and seed quantity (Qty).
i
Showe Calendar
Diate W ‘ Dielete Sample ' | Clzar Batch '
Sample Dilutions (ml) Seed
Choose Group Name 1 ' 2 ‘ 3 ‘ 4 Name ‘ Qty
Frid
Tpurasyday ﬂ
Standard IE.DD Iﬁ.DD In ID |n ISEEd Iz —
Seed |5.00 |1u.00 |15.00 ID |0 INU Seeding | t
T Wirfigent |a.00 | 10.00 |12.00 ID |0 INU Seeding |
d;;:;iamplas & Effluent |75.00 | 100.00 |150‘00 Izou.ou Io IInFIuent |3 ‘
gt;gdard Move Down
Influent
Effluent
Seed 2
Abiove Outfal
Seed ¥ ﬂ ;I
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As before the pop-up message warning that “previous data will be replaced” occurs, but once this
is confirmed with OK the new Bench Sheet appears with the changes shown. In this example
there will now be 14 (versus 13) total bottles since an additional dilution was added to Effluent.

Next Bench Sheets will be discussed in more detail.

5.5 THE BENCH SHEET

The Bench Sheet is the main form of the BOD Analyst Pro software. From the Bench Sheet all
functions of BOD Analyst software are found or may be accessed. A day’s batch is retrieved into
the Bench Sheet so the DO readings can be read, the BODs calculated, the criteria applied to the
tests, and the Final BOD stored.

Below is an example of a Batch that has been set up and now ready for Initial DOs to be read.
Bottle numbers have been preassigned and a few notes have been added to appropriate fields.

;{F{ BOD Analyst Pro i =]

File Read Zetup Trending Help

% C\BOD\DATA|DATA, MDE

7/13/2010

Seed (3) 0,000 Checked pH; all within spec
Seed (14) 0,000

m—

Sample Sample Initial i 0z Seed BOD Final
Mame # Wolume Do Depl. Zorr g/l B0
{ml) (mg/h) (mag/l) (gl (gl {magfl)
CilElank. 300,00
DilElank. 300,00
Standard 6,00
Standard .00
Seed 5.00
Seed 10,00
Seed 15.00
Influent .00
Influent 10,00
Influent 12,00
Effluent 75.00
Effluent 100,00
Effluent 150,00

1
Motes associated with selected bottle

O00SED Test Incomplete

5.5.1 DATA ENTRY
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Data may be entered from the keyboard in a spreadsheet fashion or entered via direct serial
communication with a YSI DO Instrument. Information and data to enter include the bottle
number, amount of sample, amount of seed used, initial dissolved oxygen reading and final
dissolved oxygen reading. For each sample dilution bottle the oxygen depletion, seed correction
factor and BOD are calculated automatically. One exception is the Dilution Blank, for which only
oxygen depletion is calculated. For each set of tests having the same Sample Name, a Final BOD
will be calculated by averaging BODs for the sample. In some samples the individual “bottle”
BODs may not be valid. When tests are checked for validity, the Final BOD is automatically
recalculated using only those tests that meet preassigned criteria.

5.5.2 MARKING/UNMARKING

Tests can be checked for validity using limits set in Criteria Setup. Tests are checked against
limits after final readings have been complete (if the Apply Criteria after final readings is active)
or by clicking the Manual Check button on the Bench Sheet. Tests that do not meet the criteria
are automatically "marked" as unacceptable. Marked data are shown on the screen with a green
background. Tests may also be marked and unmarked independently of the criteria using the
Manual Mark and Manual Unmark buttons. You will learn more about this below.

Upon marking, Final BOD values are recalculated using only the unmarked tests. An example is
shown below. The Marks are explained by clicking on the Sample Name and referring to the
Check Results field at the bottom of the Bench Sheet. In this example the Criteria called for
choosing the Seed Sample bottle closest to 50% DO depletion to use for Final BOD calculation,
therefore the other two dilutions in the series were disqualified and marked as “invalid”. Note that
the Final BOD reading will appear in the first row of the Seed Sample, whether marked or not.
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0D Analyst Pro
File Read Setup Tremding Help

%, C1\BOD|DATAIDAT A, MDE

N

Seed(8)  0.433

Sample Bottle Initial
Mame

Enter general batch notes
here.

Polyseed 1 pack/liter

o2
Depl,
(mg/T)

DilElank

0.030

DilElark.

0.050

Standard

4,630

Standard

Seed
[[seer] |
Influent

4,710

Influent

Influent

Effluent

Effluent

Effluent

_ IMarking Explanations (Mot Highlighted rows not used For calculations)
D% Seed Depletion Percentage S0% rule

5.6 READING INITIAL DO'S

Once you build the Batch and load it into the Bench
Sheet select Read / Initial from the Main Menu. This
connects the BOD Analyst Pro program to the YSI
DO instrument assuming that communications testing
has been verified.

A pop-up window like the one displayed here will
lead you through the prompts to take Initial DO
readings.

With the YSI 52, 5000, and 5100 instruments you
Accept/Confirm the question or entry from either the
instrument keys or the PC mouse or keyboard. With
the YSI Pro-series instruments you Accept/Confirm
(or Reject/Skip) from the PC window with the mouse.

YSI BOD Analyst Pro” User Manual

£ Take Readings

=10l x|

Status
|Wait Until User Ready

Bottle Number
001
YSI Display

Dilution Blank 300.00i
Bot #1 Ready?

Temp C DO mg/L St vaics
|NaN |NaN

|
[ ResecT) skap | [ accepT/ CoNFIRM |[ Cancel |
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The YSI 5100 system accommodates a serial barcode reader (optional accessory) that may be
useful to speed the entry of bottle numbers. The bottle number entry appears both on the YSI
5100 display and in the Take Readings window shown above.

You may consider using a commercially available barcode reader that connects to your computer
via 9-pin serial or USB serial port. If you click on the Bottle # field of the Bench Sheet screen and
trigger the barcode reader the bottle number will be entered without typing it in. This approach
may help eliminate typing errors for some applications. See Section xx for more information on
using bar code reader use.

5.7 ADD A BOTTLE TO THE BATCH

If you need to add a bottle (e.g., another dilution) after you have entered the Batch into the Bench
Sheet use the New Bottle icon (upper left quadrant of Bench Sheet screen). Locate the Sample on
the Bench Screen that you would like to add a bottle. Click on the Sample Name where you
would like to insert the new bottle. Click on New Bottle icon. The following message may pop
up to ask you about saving information and data that you have entered to this point.

x|
Changes made to record data.

Wiould wou like to save updates to record before conkinuing?

Click Yes to preserve bottle numbers and entries to this point. The desired Sample Name will
appear in the row just below where you clicked to add a bottle. See the figure below.
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£ BOD Analyst Pro =0

File Read 3Setup Trending Help

C\BOD\DATA\DATA,MDE
COM4
F 5100
Add new bottle to selected Sample
o -
?}{16,'{20 10 o Friday 07/16/2010
Seed (8)  0.000 :I —
Influent {14)  0.000 iy
07/16/2010 =
|
Sample Bottle Sample Seed Initial Final oz Seed BOD Final
Marme # Yolume Wolume Do Do Depl, Corr (mgfT) BOD
{mi) {ml) {mafl) (mafl} (mg/T) {mg/T) {mafl)
Standard 101 5,00 Z.00 g.54
Seed 10z 5.00 0,00 g.52
Seed 103 10,00 0.00 5.49
Seed 104 15,00 0,00 §.51
Influent 105 5.00 0,00 §.50
Influent 10.00 0.00
Influent 12,00 0.00
Effluent 75.00 2.00
Effluent 100,00 .00
Effluent 150,00 Z.00
Effluent 200,00 2.00
Effluent
D00EYD Test Incomplete = | N
m]
-

Enter the Sample Volume (ml) and the Seed volume (ml). Confirm with an Enter or Click to
another field. Now click Apply Changes (lower right of Bench Sheet). The new Bench Sheet will
reflect the addition of the new bottle (dilution) for that sample (Effluent in the above example).

If you would like to add a duplicate dilution (same sample volume) to one already in the Sample
you may use New Bottle to perform this addition.

5.8 ADD A SAMPLE TO THE BATCH

If you need to add a Sample (new Sample name with one or more dilutions) after you have
entered the Batch into the Bench Sheet use the New Sample icon (upper left quadrant of Bench
Sheet screen). Click the New Sample icon. An Add Sample form will pop up (see example
below). Under Choose Sample there will be all of the samples you have defined in the current
database file.

Double click on the Sample Name in the list that you want to add and verify the information is
correct. Click OK to add the sample to the Bench Sheet. If required edit the Sample dilutions and
Seed information, then click OK. If you edit the information it applies only to this batch and does
not permanently change your Sample Setup record for the Sample Name you chose.
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}Fi Add Sample || x|

Choose Sample

1 | 2 [ 3 | 4 | 5 | Name | ay |

oot oo o fesoon | | e e

S
[Double click. item ta move to Batch Setup)

The Bench Sheet should now show the additional bottles under this added Sample Name (e.g.,
Above Outfall). Proceed with entering bottle numbers and/or reading Initial DOs.

0D Analyst Pro
File Read Setup Trending Help

% C\BOD\DATA|DATA, MOE

7%

Add new sample to currently displayed batch

7/16/2010

Seed () 0,000
Influent {14)  0.000

7{16/2010

Sample Biottle Initial i oz
Tarme # Depl,
(mg/l)

Seed
Influent
Influent
Influent
Effluent
Effluent
Effluent
Effluent
Effluent

Above Outfall
Above Outfall
Above CutFall

When you have completed Read Initial click Open Batch and then click on the appropriate date
that applies to your Batch. Confirm that you want to save the data changes. The revised, updated
Bench Sheet will now appear on your screen.
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NOTE: In the example above both the added bottles and the added sample are shown in the
Bench Sheet table. So, after entering a Group defined with 13 bottles you end up with 16 bottles
due to changes you implemented during the Initial Read operation.

5.9 MARKING A BOTTLE

Use the Manual Mark icon to mark rows in the Bench Sheet table that are independent of the
criteria that are set. These are choices you make for whatever reason. The row turns green
background and a note in the Check Result section indicates that it is a Manual Mark for that row
when you click on the Sample Name.

The ability to mark or unmark records enables the user to make judgment calls in selecting or
rejecting BODs. Tests are automatically marked as unacceptable when data is changed. To
manually mark a test that meets the current criteria, move the cursor to the row and select the
Manual Mark button. The test will be removed from the final BOD calculation

4 BOD Analyst Pro i ] |
File Read Setup Trending Help
Diata Directory Comm Cluster ;I
% C{EODIDATADATA, MDE Comm Part

|‘/0 COM4
Print

ewy Biottle Mewy Sample tdanual hark tdanual Unimark hanual Check Instrument Typs

o | [@) X[V 27

Samp|e Diate  Show Calendar  Search Date Open Bstch Build Batch Current date

—— - ‘)_% Idd—
IO?;’ 14/2010 =4 wednesday 07142010

Seed Corrections |Seed (& 0,000 =] Motes | Tl

5.10 UNMARKING A BOTTLE

Use the Manual Unmark icon to unmark rows in the Bench Sheet table. These are choices you
make and regardless of whether the row was marked manually or by a criteria test, the program

puts the results of this row back into the calculations for Final BODs. The row will no longer be
highlighted green but a note in the Check Results section will indicate that the Manual Unmark

function was used.

5.11 MANUAL CHECK

In Criteria Setup you may check the box next to Apply Criteria after final Readings. If this
box is checked all criteria are checked automatically after all of the Final DOs are read. If,
however, that box was not checked, the Manual Check icon can be used to test criteria. If you
want to check criteria at any time, click this icon.

5.12 FIELD DESCRIPTIONS

Sample Date
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Enter the sample date of interest. When the sample date is entered and you click on the Search
Date icon, any previous Batch from that date loads into the Bench Sheet on the screen.

Incubation Period
This is the date range of the BOD incubation period. The start date of the incubation period is set
when Initial DOs are read. The end date is set when finals are read.

Seed Correction

The Seed Correction field shows the calculated seed correction in mg/l DO per ml of seed used.
Each Sample that is set as Use as Seed in the Sample Setup form and is part of your batch will be
listed. Each seed has a unique ID# that can be associated with a particular Sample. It is assigned
by application.

Technician

Use this field to identify the person(s) involved in performing or those who are responsible for the
test results. Enter this information directly from the Bench Sheet. If saved it becomes part of the
final Bench Sheet Report.

Notes

Use the notes field for any miscellaneous notes related to the entire batch. If your field appears to
be too small for your notes, continue. The field space is bigger than it appears. Note that there is a
scroll bar to allow you to read all note information entered.

Bottle Notes

Use this field to enter bottle-specific notes. Click on the Sample Name in the bottle row before
entering the Bottle Note. As you click on each sample name the note appears for those that have
entries. Examples of Bottle Notes might be type of seed used or pH of the bottle.

5.13 COLUMN DESCRIPTIONS

Sample Name
This name identifies the sample. It was entered into the Sample Setup form and selected when the
Batch was built.

Bottle #
This the number assigned to a specific BOD bottle used for incubation. It may have been entered
manually or by barcode reader.

Pre Dil

This is the abbreviation for Pre-dilution. The column may not appear if the Pre-dilution box in the
General Setup form was not checked. It is the pre-dilution ratio for the bottle. The Pre Dil ratio
defaults to 1.00.

NOTE: Very strong samples sometimes require dilutions prior to setting up the Batch. You may
use a sizeable quantity of sample and dilute it to a ratio that will make the final dilutions practical.

Sample Volume (ml or %)

This is the sample volume in milliliters or % in the BOD bottle. The value determines the dilution
ratio for calculations. Use the Dilution Unit field in General Setup to choose whether to enter
this number in ml or %.
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Seed Volume (ml)
This is the seed volume in milliliters introduced into BOD bottles that use seed. If the field is left
blank the seed volume defaults to zero.

Initial DO (mg/l)
This is the measured dissolved oxygen at the beginning of the incubation period expressed in
milligrams per liter.

Final DO (mg/l)
This is the measured dissolved oxygen at the end of the incubation period expressed in milligrams
per liter.

O, Depl (mg/1)

This calculated value is the difference between the Initial and Final DO readings during the
incubation. Normalization factors may apply. For a 5-day BOD the Normalization Factor is 1.00.
If blank compensation is checked (General Setup Form), the depletion calculation removes any
DO depletion due to the Blank (Dilution) Water. This field is automatically calculated:

= (Norm Factor * (Initial DO — Final DQO)) - (Blank Comp per ml * Blank Water in Sample) ‘

Seed Corr (mg/l)

This calculated value corrects the BOD test for oxygen depletion resulting from the presence of
seed. Seed correction per ml is derived from seed control tests. The Seed Correction / ml is
multiplied by the amount of seed used in the test. See the equation below.

If there is no seed used in the test the seed factor is zero. The seed factor will also be shown as
zero if all seed tests are marked as unacceptable. Unacceptable seed can produce invalid results
for tests that use seed.

Seed Factor = Seed Correction per ml * Seed Volume in ml

BOD (mg/1)
This is the calculated BOD for the bottle. The calculation considers not only dilution but also the
various factors described above as they apply to each bottle.

Final BOD (mg/l)

This is the average of the BODs from all dilutions in a sample. The exception to this is when
some individual BODs for bottles are marked unacceptable. For Samples that have marked bottles
the Final BOD is the average of the unmarked bottles or the BOD of the one bottle remaining if
that is the case. If all bottles in the Sample are marked unacceptable, a Final BOD is not reported.

5.14 DELETING A BOTTLE

To remove a bottle from a batch right click on ' """"""" S T
the Sample Name and click on Delete Row. The : et oy s ooz
row and its contents will disappear. Click on : et paste Dats el e
Apply Changes at the bottom of the Bench ot L Eamr
Sheet and the new revised batch will appear. . Effluert B BN

RN —— e ]
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Note: This does not affect the original Build Batch table or Group Setup form.

SECTION 6 TAKING INITIAL DO READINGS

6.1 ENTERING BOTTLE NUMBERS

You may enter bottle numbers in a Batch in several ways. For small batches, especially less than
15 to 20 bottles where no special characters are needed, manual entry by the keypad into the
Bench Sheet is simple and fast. When the batch size is large and/or you use barcode labeling then
a barcode reader is practical and likely to improve accuracy. If you have a YSI 5100 you have the
option to enter bottle numbers at the 5100 keypad, although this is very time consuming
compared to using the YSI barcode reader accessory. You will learn about each method in the
following subsections.

6.1.1 USING THE YSI 5000/5100 DO INSTRUMENT

The YSI 5000/5100 instrument keypad method will be described below. Each diagram is a
simulation of the information on the keypad. The instrument must be in Remote Mode and
communicating with the BOD Analyst Pro software. Sample Names should be limited to 8
characters for the YSI 5000/5100 display to provide proper information.

Select Read / Initial from the BOD Analyst Pro main menu to view the following:
Click ACCEPT/CONFIRM to begin taking measurements. Assign Bottle # 001 and again click

ACCEPT/CONFIRM. The reading appears both on the YSI display and the BOD Analyst Pro
Take Readings pop-up box.

ol

DilBlank 300.00
BOt #001 Ready? sGt:;ussl:ableValues
Bottle Number
,001
DilBlank 300.00 YS| Display

DilBlank 300.00i
8.05 mg/ L B#001 Collecting Data for Bottle

Temp C DO mg/L Sl votis
23.2 8.05 w
[LCHTERER IR

REJECT/ SKIP I ACCEPT/ CONFIRM

[Accept question or conm cperatin Chortcu Key = Enter)

NOTE: The YSI 5000/5100 display accommodates 15 characters and spaces combined. Sample
Names should be kept brief (<8 characters) when using the YSI 5000/5100 to optimize displayed
information at the instrument. For the PC display the Sample Names may be considerably longer.
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Move through the bottle number assignment prompts and accept/confirm after entering or reading
information. You may reject or skip bottles. The order in which they are read is up to you.
Retakes and correcting errors will be covered elsewhere in the manual.

Below is an example of the sample named “Effluent”. It includes three dilutions and bottle
numbers will be assigned as the bottles are read.

The top line of the display will show the Sample name and dilution of the next bottle to be read.
There may be an "i," in the top line indicating that you are working on initial DOs. There will be
a prompt for the bottle number in the bottom line. After you enter the bottle number (551), the
program will prompt you again to make sure you are ready. Finally the DO reading appears on

the display. This data will also be displayed on the BOD Analyst Pro Take Readings form.

Effluent 60.001 Effluent 60.001 Effluent 60.001
Enter Bot #0 Bot #551 Ready? 7.74 mg/L B#551

If you need to enter bottle numbers by the YSI 5100 keypad you enter the numbers one digit at a
time using the up and down arrow keys on the YSI 5100 keypad, pressing CONFIRM after each
digit. One and two digit bottle numbers need leading zeros. (Enter "007," not "7.") Since each
digit starts at 0 it is easier to enter a "7" by pressing the down key three times.

To enter the bottle number, 294, enter "2" for the first digit. Press the up arrow key twice and then
press CONFIRM. To enter "9" for the second digit press the down arrow key once and then press
CONFIRM. To enter "4" for the last digit press the up arrow 4 times and then CONFIRM. The
progression would appear as follows.

2
29
294

Use the SKIP button like backspace during bottle number entry. Before pressing CONFIRM on
the last digit, pressing SKIP will move you to the previous digit so you can change it with the UP
and DOWN button. After the last digit of the bottle number is entered the program will continue
reading dissolved oxygen. The result on the YSI 5100 appears as follows

Effluent 60.001
8.36 mg/L B#294

When the reading is stable (audible if programmed to beep) press CONFIRM. The program will
store the reading and then prompt for the next bottle.

All the pertinent information should be on the YSI 5000/5100 DO instrument display. The top
line of the display has remained the same. The DO reading and the bottle number are in the
bottom line. This will help you keep track of where you are in the Batch since the PC display may
be out of sight from the work space where the measurements are being taken.

Typically you will start with the first bottle in the Batch and continue all the way through the
Batch, entering bottle numbers and storing DO readings in order. As you progress the bottle
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numbers and DO readings will be added to the Bench Sheet. Below is an example of this screen
about halfway through a Batch. Bottle numbers were entered by typing in this example.

0D Analyst Pro
File Read Zetup Trending Help

% C\EOD\DATA\DATA, MDE
! ProCDo
=5

6/28/2010

Seed (8)  0.000 — Enter general bakch notes
hiere.
(]

06/z5/2010 Polyseed 1 pack/liter
|

Sample Sample Initial i oz Seed ECQD Final
Marme # Wolurme Depl, o {mgfT) BOD
{ml} {mgjl) {mayl) {mayl) {mgjl)
DilElank 300,00
CilElank 300,00
Standard 6,00
Standard 6,00
Seed 5.00
Seed 10.00
Seed 15.00
Influent .00
Influent 10,00
Influent 12,00
Effluent 75.00
Effluent 100,00
Effluent 150,00

_ Test Incomplete

You can also move between dilutions (bottles) without going through the batch sequentially. The
SKIP, UP, and DOWN buttons can be used to navigate through the batch.

SKIP Moves to the next bottle (dilution).
UP Moves to the first dilution of the previous sample
DOWN Moves to the first dilution of the next sample

NOTE: The SKIP, UP, and DOWN buttons provide different functions when entering bottle
numbers and will NOT move to a different dilution.
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When you finish the bottles in a Batch the program will display an “Initial Read Complete”

message on the YSI 5100 display and the Bench Sheet shows the completed readings.

6.1.2 USING THE BARCODE READER

The YSI 5100 is the only DO instrument designed to accommodate a barcode reader. YSI offers
the barcode reader as an optional accessory to the user. You may be able to use a commercially
available barcode reader that connects directly to your PC by serial connection. When you click

on the Bench Sheet bottle number cell in the table and trigger the barcode reader aimed at a

barcode the number will enter. This method may be useful in certain applications using YSI DO

instruments other than the YSI 5100. For example, the ProODO system with the optical BOD

probe could be run in tandem with barcode reader bottle entry.

One commercially available barcode reader’ that worked with the YSI ProODO to successfully
enter bottle numbers is listed below. The 3-character limit to bottle numbers is not as critical
since the Pro-Series instruments do not display bottle numbers on the instrument display.

Prior to using the barcode reader (scanner) verify that Setup / YSI Instrument Parameters is
configured as shown below with Bottle Number checked and Barcode Reader set to On. This

insures that the instrument prompts you to enter bottle numbers for Initials.

}Fi TSI Instrument Parameters

=0l x|

Auto Stabilization

Technique I'qutD
. I—
Stabalization Timeout (Secs,) f) 500
g
Sample Hold Time (Secs. ) V)I 10
.
Sample Change (mgjl) \V)ID'DS
.
Elank Hold Time (Secs.) f)ls
.
EBlank Change {magyl) ’)ID 0z

Cancel I

Temperature Alarms

Initial Lows Temnp Limit
Initial High Temp Limit

Final Low Temp Limit

r—
—
p—

=

[Min ternp in € ko during Final DO reading (0-99.

=]

Final High Temp Limit

Supersaturation

9.09

Options
Eottle Mumbers

Barcode Reader

[V COFF{ON

IOn

Kl

2V

You may use the barcode reader to enter all of the Initials while taking readings on Day 1 and
then scan the bottles in any order on Day 5 to coordinate the entry and minimize bottle reading

CITOor1S.

! Symbol LS 4208 barcode scanner (Mfg Part LS4208-SR20007ZZR); compatible serial cables made by
Symbol are available for this scanner in 9-pin and USB versions.
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NOTE: If using the YSI 5100 with barcode reader be certain that the codes are no more than 3
characters long so that they will fully display on the 5100 instrument display.

You may also enter some bottle numbers with a barcode reader and some manually (keyboard
entry from PC or 5000/5100 instrument keypad). The program allows this in the event that some
bottles in a batch may lack barcodes or a code label is physically compromised.

6.1.3 USING A PC KEYBOARD

You can use the PC keyboard to enter the bottle numbers on the Bench Sheet before beginning
Initial readings or use the keyboard to enter the bottle numbers as you work. You may use the
number keys on your PC any time you see the Bottle Number prompt on the PC Take Readings
form. Type in a three-digit number and click CONFIRM. The program will accept the bottle
number and proceed to reading DO. Remember that one and two digit bottle numbers need
leading zeros if you are using the YSI 5000/5100. (Enter "007", not "7.")

In fact, you can use the PC keyboard for all YSI 5000/5100 DO Instrument key inputs. The
buttons displayed on the Take Readings form correspond to the keys on the YSI 5000/5100 DO
Instrument.

6.1.4 DUPLICATE BOTTLE NUMBERS

Occasionally it is necessary to have two or more bottles with the same bottle number. This will
not cause a problem as long as you can keep them straight. The program will warn you before
accepting a repeated bottle number.

Effluent 60.00f
Another B#551°?

If you really intend to have a duplicate bottle number, then press CONFIRM. If not press SKIP
and the program will take you back to bottle entry.

6.2 AUTO STABILIZATION

There are three techniques for entering DO readings into the BOD Analyst Pro. These were
designed originally for the YSI 5100 but apply to other YSI DO meters that work with BOD
Analyst Pro.

If you are using the YSI 5000/5100 or any of the DO meters refer to the instrument user manual
to understand DO stability criteria that may be set within the instrument programs. For example,
the YSI 5100 has an audible “beep” to notify the user that internal stability criteria have been met.

One technique is Manual. Go to Setup / YSI Instrument Parameters and set the Technique to
Manual. When you are reading DO and the reading meets stabilization criteria that you set (or
accepted the defaults) the program notifies you that the reading is stable by a green illumination
icon on the Take Readings form. However, anytime that you press CONFIRM the DO and
temperature readings will be entered and stored, regardless of stability criteria.
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A second technique is Dual. Set this parameter as above under YSI Instrument Parameters.
When you are reading DO you must both wait for stability criteria to be met and press
CONFIRM. The order is not relevant, but both actions are required to enter and store readings. If
the reading is stable before you press CONFIRM then you may see that the DO reading is stable
based on instrument signals (e.g., beep). If you press CONFIRM before the reading is stable then
the program will enter and store the DO reading as soon as it becomes stable.

The third technique is Auto. Again set the parameter under YSI Instrument Parameters. By this
technique once the bottle number is entered the program stores the DO reading as soon as it meets
the DO stability criteria. No user intervention is required. This is the fastest and most convenient
method to take DO readings for entry into BOD Analyst Pro.

6.3 ALARMS

Alarms are provided for temperature limits and DO supersaturation. See the Y SI Instrument
Parameters form below.

}F{ ¥SI Instrument Parameters = |I:I|l|
=l
Auto Stabilization Temperature Alarms
Technique I""UtD Initial Low Tennp Limit IIE‘
Fy Al L _ |24
Stabalization Timeout (Secs.) F)ISDD Iritial High Termp Lirmit
Fy Final Lovs Temp Limit I18
Sample Hold Time (Secs.) F)I 10
. Final High Temp Limit |22
Sample Change (mgjl) \TJID'DS
) Supersaturation 9.09
’
Elank Hold Time (3ecs.) T)IS
l‘ N
Blark Change {majl) r)ID 0z Options
Eottle Mumbers v OFF[ON
Barcode Reader OFf
Ok Cancel
-
Kl o/

You may specify a range of temperatures for Initial DOs and a different range of temperatures for
Final DOs. Just before storing a reading the program will check the temperature. If it is outside
the range then the program will display a warning message on the BOD Analyst Pro Take
Readings form and on the YSI 5100 DO Instrument if you are using this model.

Temp 24.3 high
Store anyway?

If you do not want to store the reading, press SKIP and you can take steps to remedy the situation.
If you want to store the reading anyway press CONFIRM.
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The default Supersaturation setting is 9.09 mg/L. You may change it if you like. Often altitude
would be a reason to change this. It is not uncommon to collect a sample in cold weather that is
over 10 mg/L. While a 10 mg/L sample may not be supersaturated at low temperatures it could be
at 20 °C. If such a sample is placed in the incubator it may “outgas” and cause erroneously high
BOD. The supersaturation alarm will warn you that the reading is above the value that you have
specified. It indicates that there is a risk of supersaturation. The warning appears as follows:

Supersaturated
Store anyway?

If you do not want to store the reading, press SKIP and you can take steps to remedy the situation.
If you want to store the reading anyway press CONFIRM.

All of the alarm settings are set on The YSI Instrument Parameters form. See Section 10.5 for
additional information.

6.4 DERIVED INITIAL DOS

If you have checked the Derive initials field on the General Setup Form then the program will
automatically derive Initial DOs for you whenever it can. This can save time without
compromising accuracy in many applications. If required later you can “write” over a derived
Initial DO by making a measurement using the Retake This Bottle operation.

B BOD Analyst Pro i ]

File Read Setup Trending Help

% C\BOD\DATADATA, MDE

7/16/2010 NG
| 1]

Seed (3) 0,000 Deerive Initials For Samples
Influent (14)  0.000

07/16/2010 Actual reading

Sample Buottle i 0z
Tarme ES Depl.
(mafl)

DilElank
DilBlank.
Standard
Standard
Seed
Seed
Seed
Influent
Influent
Influent
Effluent
Effluent
Effluent

QO0FTD Test Incormplete




In this example, one Influent bottle has been read. There are three total in the Batch. There tends
to be less experimental error if you measure the dilution with the greatest sample volume, in this
case Bottle #111,

In order to perform this operation you must enter the bottle numbers of each sample that precedes
the sample that will be read. Therefore you would enter the B# for 109, press SKIP, then enter B#
for 110, press SKIP, and then B#11 where you would proceed to CONFIRM the reading of this
bottle.

After you complete Initial readings the Initial DOs that were not read will be derived and appear
in the Batch table. In this example the bottles with 8 and 10 ml of sample will be derived, and any
others under the Effluent if there were more than 3 total.

You may read more than one bottle in any Sample and the derivation still works. In deriving
Initial DOs the program considers all of the constituents of a bottle. For example, the Sample
Influent has only two constituents, the undiluted sample collected from the plant and dilution
water.

6.5 CORRECTING MISTAKES

If you notice mistakes or question data after you complete Initial DOs use the Bench Sheet to
make corrections. You can do this for most data by clicking on the field and editing the data. You
can change Bottle Number, Sample Volume, Seed Volume and Initial DO providing that the
reading is still the same day that Initials were read.

You can also retake all Initial readings or the reading of a specified single bottle. Select Read /
Retake Initials :

W BOD Analyst Pro =1l
and Choose onc E Read Setup Trending  Help
of the following,

All bottles or

B il | Comm Cluster I
|1 Frinal
Retake Initial ¢ All Bottles

. petake Fnal r [N Manual ark Manual Lnmatk Manual Check
This Bottle, Ceomn
plain T {/
from the menu. . 2
. Samp|e Date  Show Calendar  Search Date Open Batch Build Batch Current ciate
All bottles will |7f16/2010 RHE f:% IFriday 7/16/2010
allow you to AL
start at the Sesd Corection=sJczod (5) 0,000 j Metes {neive Initials For Inflosnt -
beginni fth Influent (14) 0,000 = Derive from #111 i
eglnnlng 0 ¢ Incubation IWT Bittle hotes =
batch and retake P Testrican 12 =
each bottle.
Sarnple Bottle Sample Seed Initial Final o2 Seed BOC Final s
Name # Yolume Volume oo D Depl. Corr {mgl) BOD
(ml} (i} (ma/l} (g} (mafl} (gl (moily
i 1 DilBlank. 102 || 300.00 0.00 8.52
This Bottle will DilBlark. 103 || 300.00 0.00 .50
allow you to Srandard 104 6,00 Z.00 548
Standard 105 6.00 2,00 8.45
read on]y the Seed g | 500 0.00 5.4
Seed 107 10,00 0.00 .44
selected bottle. Seed 108 15.00 0.00 46
|| 19 2.00 0.00 8.48
In the example InFluent 110 10.00 0.00 5.46
Influent 111 12.00 0.00 843
Influent sample Effluent 112 || 75.00 2,00 .51
EFfluent 113 || 100,00 Z.00 850
Effluent 114 || 150.00 2.00 .53 7
- [ >

YSI BOD Analyst | Seriattumber Check Resutt

IDDDFRD Test Incomplete =l
Mo Changes




bottle #1009 is the selected bottle.
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SECTION 7 TAKING FINAL DO READINGS

7.1 SELECTING A BATCH

From the main menu (Bench Sheet) window enter the date of the batch for which you would like
to take readings. Enter this date in the field Sample Date. Sample Date is the date which you
started the BOD test incubation period, hence the date you read Initial DOs.

Alternatively you may click the Open Batch button to select a batch that is not yet complete. The
submenu defaults to Open where you will see batches displayed by date from the last 33 day
period. Note that the All choice allows you to see batches that are yet to be read along with
batches that have final readings.

If an error message pops-up indicating communication problems it typically means that a COM#
other than COMO is assigned from a previous application. You may click Continue to select your
batch but make certain that you correct the communication setup before reading Final DOs.
Select the July 16, 2010 open batch and click OK.

4 BOD Analyst Pro
ile Read 3Setup Trending Help

% CEODIDATADATA. MDE

07/14/2010 &

Y open Batch

Batch List

06/28/2010 Monday
07/0s/2010 Monday 0z Seed EOD Final  al
07j13/2010 Tuesday Depl, Corr ({ma/l) BCOD
07142010 wednesday {rmafl) {mngTy (g Ty
07f15/2010 Thursday
07/16/2010

07f17/2010 Saturday

Drate Selected
lD?,flﬁ,fZDlD
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The July 16 batch will appear as shown below. This example of an Open Batch containing 13
bottles will be ready for Final readings 5 days from its setup, or on July 21.

¥ oD Analyst Pro
File Read Zetup Trending Help

9 CH\BOD\DATADATA, MDE
COM4

AD

“d—

07/16/2010 L5 NG
:' 1]

Seed (&) 0,000 Derive Initials for Influent
Influent {14} 0,000 Derive from #111

7162010

Sample EBottle i (o))
Mame # Depl.
(mgTy

CilElank.
CilElank.
Standard
Standard
Seed
Seed
Seed
Influent
Influent
Influent
Effluent
Effluent
Effluent

7.2 TAKING A FINAL READING

The example above assumes that you are using a YSI 5100 at COM4 to take readings. Below are
instructions for using the 5100 DO meter. There will be prompts at both the YSI 5100 display and
simultaneously at the BOD Analyst Pro display.

Keep in mind that if this were a YSI Pro-series like the YSI ProODO / BOD system the PC
displays would be the same, but the ProODO display would simply be displaying DO reading,
temperature and any other parameters you set up to display at the ProODO. Remember that the
PC and keyboard must be convenient to see and reach if taking BOD readings with the Pro-series.

Select Read / Finals from the BOD Analyst Pro software main menu. The YSI 5100 DO
instrument display and the BOD Analyst Pro display appear as shown below. The prompt for you
to “accept/reject” shows that you want to read Bottle #11, asks that the BOD probe is in place
(assume stirring on), and that the bottle is ready to read. The sample name Effluent is also shown.
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Effluent 100.00
Bot #11 Ready?

If the bottle is ready then press either the
YSI 5100 keypad or the program display.
The ACCEPT/CONFIRM button on the
keypad or program window “confirms”
you are ready for the reading to begin.

Once the reading begins there are
stabilization criteria set up under Y SI
Instrument Parameters that determine when
a stable value has been achieved (see
Section 10 under Criteria in the user
manual).

=10ix]

Status
Wait Until User Ready

\Bottle Number

§

y 011 Skip to Bottle

YSI Display
Effluent 100.00f
Bot #11 Ready?
Temp C

NaN

DO mg/L
NaN

Stable Values

| REJECT/ skIP | | accePT/ conFIRM ||

Cancel

During the read operation the displays take on a new appearance. See below:

Effluent 100.00
5.81 mg/L B#11

Bottle #11 is now being read and the
Sample Name and dilution is shown. The
letter “f in the program display denotes
“final”. The temperature and DO reading
are shown in the program display while the
YSI 5100 shows the DO reading only.

A progress bar moves to show that the
reading is in progress using the criteria set
for stabilization. When the Stable Value
illuminator turns bright green the reading
has been accepted by the program.

Status
Get Stable Values

‘Bottle Number

y

] 011 Skip to Bottle

YSI Display
Effluent 100.00f
Collecting Data for Bot #11

DO mg/L
5.81

Temp C
21.8

Stable Yalues

| REJECT/ Sk1P || AccePT/ conFIRM ||

Cancel

Depending on the Auto Stabilization technique you have chosen the reading may be

automatically accepted and entered into the Bench Sheet as in Auto (above), or the next step will
require user intervention in pressing the ACCEPT/CONFIRM button on the Windows display or
on the YSI 5100. Note that if this were not a YSI 5100 (5000 or 52), then the BOD Analyst Pro
display must be used to ACCEPT the reading with mouse click or enter key.

Below are the options to set up Auto Stabilization techniques for BOD readings.

NOTE: Refer to Section 6 for more information on taking readings. The alarm conditions for
temperature and supersaturation also apply to taking finals although you have the option to set
different criteria for Final read temperatures than used for Initials.
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Auto: The program automatically stores the DO reading when it meets DO stability criteria
(green light illuminates). The display prompts move on to the next bottle on the Bench
Sheet list.

Dual: When the DO reading meets stability criteria (green illumination) press CONFIRM to
store the reading.

Manual: Press CONFIRM to store the currently displayed DO reading from the YSI DO
instrument. If using the YSI 5000/5100 the DO instrument display should display
STABL. The reading may not have met DO stability criteria when the reading is
actually stored.

None: Press CONFIRM to store the current reading. The YSI 5000/5100 DO instrument will
not display STBL. The stabilization feature is essentially turned off.

There is little difference between taking Final DOs and taking Initials. The YSI 5000/5100 DO
Instrument menu is the same. The "i" in the display has been replaced with an "f". The alarms
work exactly the same way. The BOD for each bottle (dilution) and Sample is calculated as you
proceed through reading. However, the calculations for some Samples depend on the results of
others. For example, one cannot calculate the BOD of a seeded sample until the Final DO for the
seed has been performed. Below is an example of a completed Bench Sheet on Day-5.

}:Ji BOD Analyst Pro
File Read Setup Trending Help

%, C:\EODIDATAIDATAMDE

07/11/2010

Seed (8)  0.427 Monday 5-day setup
Influent {14)  0.364

7{11j2010
7(16/2010

Sample Eiottle
Marne #

CilElank. 1]
CilElank 1
Standard 2
Standard 3

e [ 5 | oo | oo | es | 43 | 420 | oow | imi0 | |

[ influend |
Effluent
Effluent
Effluent

O000AD Test is Valid
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The Bench Sheet related to Criteria is discussed in more in Section 10, Customizing Your
Program. A few explanations will be pointed out here to understand the Final Batch for this test.

There are no BODs calculated for Dilution Blank. The DO depletions have limits and the BOD
has no particular significance or need in other calculations.

The Standard was performed for this example with one seed prep named Seed and identified by
the number (6) in the Seed Corrections field. The Final BOD is the average of the two bottles
tested. Note that the average is 181 mg/l. Neither test is “marked” since the acceptable range for
this test is 163 to 237 mg/1 (default values).

The sample named Seed has two of the three dilutions marked. The reason code that would
display in the Check Result field at the bottom would be D% Seed Depletion Percentage 50%.
That means under Criteria the program selects the bottle in the Seed sample that is closest to 50%
depletion of the Initial DO reading. Therefore, when all three are calculated by DO depl / Initial
DO for B#s 4, 5, and 6 the results would be 34.0%, 49.7%, and 51.4%, respectively. B#5 is
closest to 50% depletion. The other two are marked and the Final BOD of 128 mg/1 is reported.

The Influent is used both as a seed for Effluent and as a sample of interest in the process. The
seed rule of 50% depletion applies just as described above and B#9 was closest to 50% at 52.1%
(4.37/8.38). The Final BOD is reported as B#9 since when a bottle is marked it can not be used in
the calculation. The Final BOD of 109.2 is reported. Note that the cursor was placed on B#9 to
show that the Test is Valid message appears in the Check Result field at the bottom of the Bench
Sheet.

The Effluent sample represented by three bottles (dilutions) were all “unmarked” and therefore
the BOD of each bottle was averaged for a Final BOD of 8.5 mg/I.

You should also take note that Incubation Date was 07/11/2010 to 07/16/2010 which is 5 days.
The current date is also 07/16/2010. There is a message in Note Field and the Technician
designation was AZ. The serial number field shows that serial numbers are applied giving unique
identity to each bottle in the entire database file. The fact that the serial numbers are letter and not
numbers is related to the high/low values assigned as limits and to the total bottles assigned to
date in the database.

Seed Corrections [(mg/l)/ml] or DO consumed for each ml of seed used are displayed in the
Seed Corr (mg.]) field. Take note that in the Seed Corrections column of the Bench Sheet that
these factors have been multiplied by the ml/bottle to give the results in this column. Seed
corrections are used to determine BOD values for each row that includes seed. The equation for
the calculation is shown in Section 5.13.

Finally if you chose to change one or more criteria in evaluating your test you would make the
change using Setup / Criteria and then click on Manual Check to update the criteria
calculations. An updated Bench Sheet would appear that may change some marked/unmarked
rows and possibly some BOD values.

For more information see other parts of the user manual including Customizing Your Program at
the end of the manual.
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7.3 CORRECTING MISTAKES

If you need to correct a Final DO reading that was stored you can retake Final DO readings just
as you were able to retake Initial DOs. The program allows you to correct the Final DO in the
Bench Sheet providing that the incubation period is between 4 and 7 days.

To do this after completion of Finals load the “read” batch into the Bench Sheet and select Read /
Retake Final. Select to read All Bottles or Select This Bottle. If you select This Bottle then
click on the bottle of interest on the Sample Name row to take the reading. The program will
highlight the Sample Name to help verify that you selected the correct sample. The Windows
Take Reading display will reappear and if using the YSI 5000/5100 the instrument display will
change. ACCEPT/CONFIRM the new reading just as before to store the new DO value.

a #4 BOD Analyst Pro =10
File | Read Setup Trending Help
Iitial -
Fimal

Retake Inisial b
Retaks Final  » All Bottles oM
5100
oy E—

C—

07/14/2010 L E

Seed ()  0.000
Influent {14} 0,000

71412010

Sample Bottle Sample Initial o] Seed
Mame # Wolume Do Depl. Carr
(ml} (ml} (mafl} {mafl} {maf) {maf) (maf)
Effluent 11 100.00 2.00 G811 5.681 2,300 0.000 5.90
EFFIuenﬂ 12 150.00 2.00 G811 5.681 2,300 0.000 4.60

As shown in the above figure you highlight the bottle you would like to read again (B#12) and
then click Read / Retake Final / This Bottle from the main menu. Read in the new value and
click Apply Changes at the bottom right of the Bench Sheet. A revised Bench Sheet appears.
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SECTION 8 KEEPING YOUR DATA SAFE

8.1 DATE

The BOD Analyst Pro software depends on the correct date to do calculations and manage the
data. The current date on your computer is displayed in the main menu. It is located in the field
on the right labeled Current Date. If the date is not correct exit BOD Analyst Pro software and
correct the date. In Windows XP click Start / Settings / Control Panel and find the Date/Time icon
in the Control Panel. Alternatively, right click the time display in the bottom tray to access date.
Use the Adjust Date/Time selection in the list to access the same Windows date/time field.

8.2 HARDCORPIES

No computer is 100% reliable. You should print Bench Sheets each time you set up and read
Initials or Finals of a Batch. To print the Bench Sheet for the day from main menu click File /
Print. You can choose font size and landscape or portrait orientation. You can also send it to the
printers that are configured for your computer or network.

7M8/2010 9:56 PM Daily Bench Sheet
Clear Springs WWTP
1234 South Fork Rd
PO Box 123
Clear Springs OH 45555
937 555 1234
937 555 5673
Sample Date:7/16/2010
80D Analyst Pro
Incubation Period: 7/16/2010 to

Notes: Derive Initials for Influent
Derive from #111

Seed Correction (mgfl DO per ml seed): Seed (3) 0.000 Influent (14) 0.000
Seed Added to: Bottle

Sarmple Bottle Pre Sample il % Seed Initial Init Final Firal o2 Seed BOD Final | Note
Narme & i Yokme Wolume Do Temp Do Temp Depl. Corr {mall BOD Sring
| {mi} {ml} {mafl) (C) {magfl) ) | (mafl) (mugfly (ma/l}

DilBlank (1) 102 [ 100 (3000 | — 0o | gs2 ] 0 |

DilBlank 0) 03 | 100 (30000 | — | 000 (88| 0 0

Standard (B 04 | 100 | BO0 | 200 | 200 | B48 0 0

Standard §) 5 | 100 | 600 | 200 | 200 845 | 0 0

Sead () 06 | 100 | 500 | 167 | 000 | 849 | 0 0

Seal () 7 | 100 | 1000 | 33 | 000 |84 | 0

Sesd () 108 | 100 | 7500 | 500 | a0 |84 | 0 0 ]

Inluent (1) 109 [ 100 [ 800 | 267 | 000 | 848 0 0

Influent (0) 110 1.00 10,00 3N | oo B.45 1} 0

Influent (O M1 | 100 12,00 400 ooo B.43 1] 0

Effluent (14) 112 100 75.00 2500 200 | 851 1] 0

Effluent (14) 13 1.00 10000 | 3333 200 B.50 a 1]

Effluent (14) 114 100 180.00 | S0.00 200 B.53 a 0

Above is an example of a Bench Sheet after Initial DOs were read and stored.

8.3 UNDERSTANDING DATA FILES

Data is stored in a Microsoft Access” database. The default database name is data.mdb. When
you start BOD Analyst Pro software the data.mdb database is automatically opened. It is stored in
the data subdirectory under the C:\BOD\DATA\ directory, if you used the default directory

YSI BOD Analyst Pro” User Manual 65



during installation.
Check the upper left corner of the main screen (Bench Sheet) for the field labeled Data Directory
if you are not sure the path of your database file. See the example below.

_I_I-EI_I

File Read Setup Trending Help

oM I

K

“—

Friday 07/16/2010 |

BOD Analyst Pro software allows you to have any number of databases, but the program allows
you to open only one at a time. There are reasons you would need multiple databases. You may,
for example, need multiple databases to track BODs from more than one facility or you may need
to run tests on the same day for different incubation periods.

To create a new database, select File / New from the main menu. The window that opens will
appear as below in Windows XP. Some previously saved database files may appear.

Save jrt |Ea DATA = Q-

=l DATAZ MDE]

DATAS.MOB

DATA4.MDB

DATAldb

DATA,MDE

=) paTAn MO

Desktop [ Type: MOE File

| Date Modified: 7/17/2010 11:15 AM

ﬁ Sizer 1.00 ME

b Y Documents

File name: DT MDB =l |
=] Cancel |

Save az bype: I.&II Files [7.7]

Enter a filename for the new database and click OK. The new data base will be created

If you hover your mouse over the filenames some information on other database files will appear
in the box.
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To open an existing database file select File / Open to begin with the following window.

2l Change Initial Catalog In UDL file

Currernt "Initial Catalog” file
I“u CHBCDDATAIDATA, MO

Mesy "Initial Catalog” to use %

% C:{BODIDATADATA.MDE =

Click on the Browse icon shown by the arrow in the field. A window labeled Open will appear

with directory path and filename name information. Click on the name of the file you want to

open and then click OK to confirm your choice. The Data Directory field will reflect this change

when you return to it.

open 21|
Lock ir: | () ARCHIVE DATA = Qi m-

DATA 03 10_10.MDE

DATA_O3_16_10,MDE

DATA_04_24_10,MDE

(=] sampLE. MDE

My Documents

)8

ty Computer

File: name: IDATA_EI4_24_‘| 0.MDE j k. I
Files af type: I,.’.\II Files [*%) j Cancel |
4

BOD Analyst Pro software data files can be located anywhere (i.e. the local drive, thumb drive,

network drive, etc.). In a network environment two workstations CAN have the same data file
open. However, if two users open the batch for the same date at the same time, the user who

leaves the batch last will overwrite the changes the other user made.
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8.4 BACKUP

You may also want to save your data.mdb file periodically on a portable memory device like a
thumb drive or portable hard drive.

Printing a Bench sheet every time you finish a run of initials or finals will insure that you will
always have at least the raw data from which you could do the calculations by hand. However, a
computer failure could also destroy your configuration information (your Samples’, Group,
Criteria, and so on). To guard against such a failure you should backup your BOD Analyst Pro
software files regularly. Make sure you backup all of the folders where database files have been
accessed since your last backup.
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SECTION @  GRAPHING

9.1 INTRODUCTION

The graphing function provides you the ability to produce time-series type graphs (data vs. time).
Up to two samples may be displayed on the same plot. The X-axis is time (date) and the Y-axis
may be one or two variables in the database. The Y-axis units are mg/1 since the variables are the
Final BODs of Samples selected for time-series analysis.

Use Trending in the main menu but first make sure you have the correct database ready to load.

Check the Data Directory field (upper right) and if it is not correct click File / Open in the main
menu and use the Browse icon to locate and select the file you want to analyze. See the previous
section for specific details on using the Open file function.

Next click Trending / Graph on the main menu to open the blank Graph Utility form as shown
below. The Graph button allows you to search and view data on the screen. The Plot button
allows you to print the Graph you construct. In addition there is a Statistics form (Stats button)
that allows you to further analyze data and an Export Data function that allows you to export the
selected samples as a *.csv file directly into a spreadsheet application program such as MS Excel.

=
Shows Calender Shows Calender Sample 1
Sl Dete Easaany| S Dzt ey <NOME = = | Graph ‘ | Flat ' | Clase
| |
RARRRN |RARRRAR Sample 2
<NONE> = | Export Data ‘ | Stats '

Graph Title (30 Characters max)

® 4] Data Over Time cRaw T

| C-Raw F
180-
175
170
165
160
155
150

145
140
135
130
125

120
115
110 i
105

BOD

oo
95
a0
a5
a0

J 75 I _’l;l

You determine the time axis using the Start Date and Stop Date. These can be conveniently
entered by using the drop down calendar icons. Select Samples from the Sample 1 and Sample 2
fields located top center. Each drop down list contains all of the samples stored in the database
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file. You may choose one or two Samples to compare. The length of time may be days to years
depending on the size of the database. Finally there is a field to label the title of your graph or
plot. You may type in up to 80 characters/spaces to describe your graph.

Below is an example graph displayed for reference to accompany the setup information that
follows in the next sub-section where you will learn to set up and print a graph.

—I51x]
-l
Graph Title (80 Characters max)

LC STANDARD T WS, TIME OVER 10 MOCNTHS IN 20039

B 4 LC Standard T
oy SMOME>
231,153 -
225 h
220 I
215
210 ‘ I
200
|\ / /\ /)
195 | |
¢ WL VAL A AT A
IR TARY.VART LRI
VAR LA
180 ]
Y.
‘ v
170
~N
165
160
153, 404 = e T T I T | T T i i [ T i T T i T T T i [ [T T e i e e e e
12/02 1220 0104 01719 02j03 0218 0305 03/20 04/04 0419 05/04 05(19 06f03 D6f1& 07/03 O7/18 08/02 0817 09j01 09§16 10j01 10§16 10/31 1115 1130
Kl _ _>|J

9.2 SET UP AND PRINT A GRAPH

To set up a graph like the one shown above a database file with more than one year of data was
chosen. The parameter chosen to plot was the Sample Name LC Standard T. The Start and Stop
dates were entered by the calendar icons. The Start Date was Jan 1, 2009 and the Stop Date was
Oct 30, 2009.

Once the title was typed in the Graph button was clicked to produce a series of points connected
by lines over the time period chosen. The Y-axis is the Final BOD for each date that this
particular sample was run. Basically one time a week on Thursday (T) a BOD was set up and run
on a glucose/glutamic acid preparation (GGA) used in conjunction with a full set of samples that
included Blank, Seed, Raw (influent), and Effluent. This is the time-based plot of the Standard
samples. Generally GGA Standard limits are set to run from163 to 237 mg/l BOD if appropriately
seeded. As you see all values on this plot fall within the limits listed above.

Depending on how your PC display is set the graph may not initially center in the field of view.
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There are icons that function to size and position the plot to fit your needs. The use of these icons
is very intuitive however some discussion of their use may help you get started.

BEIET
=

Graph Title (80 Characters max)

LC STANDARD T WS, TIME OVER 10 MCNTHS IN 2009 LC Standard T

<MONE =

———a

210

205

1
\
\ /
| A LA /
|
1
\

—
|
P——— ]
—

BOD

190

185

180

¥ \
‘ v

~N

165

160

L e N R R R R R R R R R R N O I O I O e
12/01  12f20 01/04 0119 02/03 02j18 03/05 03/20 04/04 0419 0504 0519 06/03 06f1& OF/03 0716 08j02 08/17 09j01 09/16 10/01 10/16 10/31 11f15 IIED'A
— i

First click on the “magnifying glass” icon to open up a group of 6 more icons. These are listed in
the table below. Try using each on a practice graph. In this example plot the Y-values are >165
and <230 so the Define plot area tool worked well to “box in” in the data to better fill the screen.
In order to box in the data the Zoom out tool was used to get everything in view. Finally the icon
of a “hand” just below the magnifier can be activated and used to position the entire plot within
the view defined by the monitor screen.

Define plot area with box | Define a specific time interval | Define a specific BOD range

Return to original plot Zoom in tool (make plot larger) | Zoom out too (make plot smaller)

The setup, sizing, and positioning of the graph is important since when you print the graph the
adjustments described help optimize the appearance of the printed graph on paper.

Next a second Sample will be added to the plot and the average value will also be displayed. The
second parameter is C-Raw T which is an abbreviated expression of Carbonaceous BOD of Raw
Sewage Thursday setup. The graph is shown below.

NOTE: To express the mean value line open Stats using the icon and click Plot Mean, then OK.
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SETE

Graph Title (80 Characters max) -l
@ + LC STAMNDARD T %S, TIME OVER 10 MONTHS [N 2009 ——
ﬂ -Raw T
233,852 -
220 /A\L- A
210

- AR y A
I
\

180

170

160

150
N

140

P4
/7 SN
=
o
/I
\\

BOD

L

130

{
120 ’
110 ,
/
!

100

—
—
T ——

A
. /\\I b
. v \[ 4 Y
60 Jm\ /
50 \/ o
¥

ool oif19  0zfos  0zf1s  03/05 0320 0404 04/19 05/04  05/19 0603 0gfis 0703 OF18  08f0z 0817 09/01  09f1s  10/01  10f1&
Date

L]

< | ,
The graph now compares two parameters over the same time period. The Blue line (top) is the
Standard and the red line (bottom) is the Raw Sewage or influent in the wastewater treatment
plant.

There are limitations to the Graph/Plot functions. First is that only two samples may be compared
at one time. Second is that the axis is not scaled for individual plots so comparing very small y-
values with very large y-values between two samples will limit resolution in the small values.
Third, graphing mean value, max value, and min value is limited to the first parameter (blue line).
Despite these limitations the function is quick and easy to use for some basic comparisons. For
more detailed analysis of data see the Export Data function that is described below.

When you set up to print the graph configure it on screen as you would like to view it and then
click the Plot button. A Select Printer window will appear from which you select the printer of
your choice. You also have options related to font size and portrait or landscape orientation.

A figure of the Print configuration screen is shown below as well as the plot of the Standard as a
single parameter graph.

ﬂ

To the right is a figure of the
printer selection window with Configured Printers
some functionality related to font

v Use Default Prinker

hp psc 2100 series
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size and orientation.

Below is the printed graph. Note that the graph adds Facility information that is set up under main
menu Setup / Facility.

Title, along with legends and axes labels, appear along with date/time stamps.

792010 8:50 PM Di=ta Cwer Time Plot
XYZ Wastewater Plant
P.0. Box 123
1234 Qak Rd
Amywhere OH 455855
800 555 1234
800 555 5878

BOD Analyst Pro

Sample Mame{s):LC Standard T,<NOMNE>, Start Date:01/01/2008. End Date: 1V30/2008

LC STANDARD T Vs. TIME OVER 10 MONTHS [N 2009 aonEs L;—H:
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Page 1 of 1

The graph/plot features work well to take a quick look at a database file to compare one or two
parameters over time. For example the effluent as a single parameter would be useful to follow
over time. Some of the seasonal fluctuations can be interesting. In addition comparing two
parameters as done above with the GGA standard and the influent makes a good plot to take a
quick look at seed function as it applies to BOD of the influent.

Next the use of exporting data to the spreadsheet application of your choice will be described.

9.3 EXPORT SAMPLE DATA

Click on Trending / Graph to bring up the following screen onto you PC monitor just as in the
Graph/Plot functions. However, this time click on the Export Data button.
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BETE]
S D Shaow Calender EndD Showy Calendsr Sample 1 .
et T (oo e Frd @so T B it [ e | [ o
R72T59 0o B campe2 5 J
|C—Raw T E :‘ ‘ Export Data' .: Stats ‘
. 4
Graph Title (80 Characters max) ”~. Ao "’.
A+ I Final (effluent) and Raw (influent) vs. Time in 2003 Final CBAD T
[egmy C-Raw T
179,495
170
160 h\
150 X
1400 A
I . A
oo [l 14 / Y A\ /
[l i H VAR ,
o f HIFIVAV IR A | \/
» | WAV \ [y / !
w i/ )\ 1 [
o v AN L i
g &0 \ //—\‘ré[
50 74 |
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20
10 —
o e
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When you click on the Export
Data icon the Choose File
Name screen appears as shown
to the right.

Note the file format is “.csv”
which imports well into common
spreadsheet files like Microsoft
Excel.

Type in a name but preserve the
extension .csv and assign a path
for finding the file. Save by
clicking OK.

The data you selected will be in
the csv file.

Choose File Name

Save in: I g by Computer

e W A

&3‘;‘; Floppy (A
= Local Disk (C:)
| YD Drive (D)
| L DVD-RW Drive (E:)
\_-)shared Documents
.20 5vskem Admin's Documents
Desktop ) Guest's Documents
Iy Documents
-
o 8
Iy Computer
File name: ffluent'l and Baw (influent] ve. Time in 200 y j Ok, I
Save as lupe: IAII Files [*.) j

Canecel |
2

The resulting spreadsheet (no formatting) will appear similar to the figure below.
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4 B Microsoft Excel - Final (effluent) and Raw (influent) vs. Time in 2009 .cs¥ =1a] x|
. @_] Eile Edit Wiew Insett Format  Tools  Data  Window  Help Type a question forhelp » - & X
DEEHSSRITE | $LBR-F|9-6- 8 [ -w-|BUEESEES e H-O-A- [
i B 2 d 8 ) 105} Reply with Changes... End Review...
B A1 - # Final (efluent) and Raw (influent) ve. Time in 2009
I A [ 8 [T ¢ [ o [T e T F [ [H [ v [ 4 [ &k [ L
1 |Final (effluent] and Raw (influent) vs Tlme!m 2009 I
2
| 3 |Sample Mame(s):Final CEOD T_C-Raw T | Start Date:0 End Date: 10/30/2009
]
| 6 [Final CBOD T Date C-RawT  Date
| 6 | B.59  1/22/2009 85.346667 1/8/2009
| 7 | 4.51 2/5/2009 13293333 1/15/2009
| & | 423 5/28/2003 168.6)  1/22/2009
| 9 | 467 6/4/2008 13923333 24552009
| 10 | 641 6/11/2009 73.066667 | 2A12/2009
| 11| 442 B/18/2009 10486333 27262009
| 12| 444 B/25/2009 79425 3452009
| 13 | 5.14 77952009 113.36333 31272009
| 14| 519 7/A8/2009 96786667 3/15/2009
| 16 | 5.9 772372008 13099333 37262009
| 16 | 7.885 6/B/2009 13377 47202009
| 17 | 1064 8f13/2003 85.63 4/952009
| 18 | 775 BA2072003 B4.34) 411652009
| 19| 617 9/10/2009 45.366667 | 4/23/2009
| 20| 568 972472009 70.613333 5752009
| 21| 2.4 10A15/2008 BE.126667  5/14/2009
| 22 | 55403333 6/21/2009
| 23 | 69,74 B/28:2009 |
| 24 | §2.95 B/472009
| 25 | 131.4)  B/A11/2009
| 26 | 12490333 6A18/2009
| 27 | 7B Br25£2009
| 28 | 80.15 7252009
| 29 | 11343667 70952009
30 107 93 762009

From the spreadsheet data you can format data to make reports or tables that suit your needs. In
addition you may use the plotting functions of the spreadsheet application program to plot or
chart the data. And the imported data can be used to check a variety of statistical information
using Microsoft Excel’s simple to use mathematical functions.

9.4 STATISTICAL INFORMATION ABOUT SAMPLES

After creating a graph as described above click on the Stats button to display a window of
statistical information related to the one or two samples that you selected for analysis. Below is
an example from the data on the LC Standard T data.

To select statistical lines to be plotted on the graph, click on the Plot checkbox next to the
statistics you want to show then click the OK button. This may be done on the first parameter
only. It includes the mean, maximum, and minimum value.

The default values for the four lines displayed by the Standard Deviation (o) section are the
Mean * 2o and the Mean + 3c. The 2 and 3 are designated First Factor and Second Factor and
can be changed in the two fields by the resulting values.

The Precision section multiplies the Mean by standard Shewhart factors. These factors may also
be changed if needed. Refer to a statistics reference book to learn more about how these factors

are used in statistical analysis when small numbers of samples require evaluation.

The values shown in the Quality Control section are values that have been entered in the QC
fields of the Sample Setup. You decide what these values should be based on your application.

YSI BOD Analyst Pro” User Manual 75



44 Stat Sheet =10

‘EE R
Aesw O ferrzs

d

1 ol 4

As mentioned above if you need additional statistics functions for analysis consider exporting
sample data as “csv” files via the Export Data feature and use the many statistical functions
available in many spreadsheet application programs.
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SECTION 10 CUSTOMIZING YOUR PROGRAM

The BOD Analyst Pro software has significant flexibility to cover the wide variety of ways that
people measure and analyze BODs. Some features are simple and a matter of personal preference.
Other features may be important in regulatory reporting. This section describes the advanced
settings that you can use and specify in YSI BOD Analyst Pro software. You make your choices
on several forms under the Setup menu.

10.1 THE BARCODE SCANNER

The YSI barcode scanner can only be used with the YSI 5100 DO instrument; however some
“third party” barcode scanners can be directly connected to your PC and used in tandem with
BOD Analyst Pro and a YSI DO instrument. With third party scanners you must click on the
Sample Name cell in the table for “typing-free” bottle number entry.

The primary purpose of the barcode scanner is to eliminate human error. Depending on exactly
how you measure BODs, it may save you time. At the YSI Instrument Parameters form you set
the barcode scanner to be ON or OFF. For the YSI barcode scanner this box must be set to ON. In
addition the box just above for Bottles must be set ON to provide the appropriate prompts
necessary for bottle number entry. The following table describes options for each setting.

Setting Description for YSI BOD Analyst Pro used with YSI 5100

Bottle numbers can be scanned in, entered from the YSI 5100
ON instrument, or entered from the computer keyboard.

Bottle numbers CANNOT be scanned in. Entry must be done
OFF from the YSI 5100 instrument or the computer keyboard.

10.2 AUTO STABILIZATION

The BOD program can automatically monitor the DO reading for stability. You set the criteria for
stability based upon your needs. You also set the program related to when and how to store the
reading once it is stable. The advantage to Auto Stabilization is that you no longer have to make a
decision about stability for every single reading. The program makes the decision for you based
upon your criteria. It provides consistency and frees you up to do other things. This feature may
also save you time because readings are stored as soon as they are stable.

There are two basic stability criteria, hold time and change. For example, assume that the settings
are Hold Time is 10 seconds and Change is 0.05 mg/L. What this means is that if in the most
recent 10 second interval the minimum reading and the maximum reading do not differ by more
than 0.05mg/L then the reading is considered to be stable.

Note that the hold time will be the minimum time that it takes to get a reading. The program also
allows you to define one set of criteria for blanks and another set for all other samples.

YSI BOD Analyst Pro” User Manual 77



After storing a reading to one bottle be sure that you move the DO probe to the next bottle
immediately. Of course, use your lab protocol for cleaning the probe between bottles as
prescribed. The advantage to moving the bottle right after a reading is that the probe can be
equilibrating to the next solution while you are entering the bottle number.

The Auto stabilization routine starts immediately after the bottle number is entered. You can
choose exactly how and when a stable reading will be stored. This is the fastest technique by
which to take BOD readings.

The Dual technique requires minimum stabilization criteria to be met but also requires you the
user to ACCEPT/CONFIRM that the reading may be stored. You may ACCEPT/CONFIRM prior
to the minimum stabilization time, but this is a two-action (dual) operation to enter and store a
DO reading.

The Manual technique does not require stability criteria to be met. When you press
ACCEPT/CONFIRM either in the program or at the YSI 5100 if applicable, the DO reading at
that moment is entered and stored. The 5100 displays STBL on its display if using this technique.

The None technique option does not apply stability criteria and enters and stores the DO reading
when you press ACCEPT/CONFIRM and does not display STBL if using the YSI 5100.

See Section 10.5 (YSI Instrument Parameters Form) for more detailed instructions.

10.3 THE CRITERIA FORM

BOD testing can be complicated due to the number of criteria that tests must meet for acceptance.
The BOD Analyst Pro software checks tests for compliance with many of these criteria. These
criteria are defined in the Criteria Setup form. Default values are based on values recommended
in Standard Methods for the Examination of Water and Wastewater. However, values may be
changed to meet requirements of state or local regulating agencies.

2 BOD Criteria ~1ol x|
=l
General Seed Criteria
l‘ ,\
IMazx Dilution Blank Depletion {mgfl) \VJID'Z Min Seed Correction Fackor {mgyl) F)ID'E‘
o . — )
Max Initial Dissolved Cuovgen (mgfly 745 Max Seed Correction Factor (ma/l) r)Il
SR . FO— )
Min Final Dissolved Cicrgen (mafl) = Min Ccygen Depletion % for seed test (%) \f)l‘m
Apply take 2 leave 1 rule IV OFFjON o
IMax Croygen Depletion % for seed test (96) \f)IE‘D
.
Min (Initial 0.0, -Final D.0} (mall) VJIZ Use Seed that was closest to 50% depletion [ OFFJON

Include Depletion caused by Seed | OFFJ/ON

Options
Standard Bottles Criteria

.
Min Standard Test BOD (ma/l) V)I 163

. I—
Max Standard Test BOD (ma/l) V) 237

Check Coefficient of Yariation [~ oFFjoN

Coefficient of Yariation Limnit aID.SS

Apply Criteria after final Readings IV OFFjON

1 v 4
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Below are brief descriptions of each criterion listed in the Criteria Setup form shown above.

Maximum Dilution Blank Oxygen Depletion (mg/1)

This is the maximum acceptable value for Initial DO minus Final DO in the dilution-blank test.
This criterion is checked only for Dilution Blank samples.

The default value is 0.2 mg/I.

Maximum Initial Dissolved Oxygen (mg/l)

This is the maximum acceptable value for the Initial DO.
This is checked for all tests.

The default value is 9.7 mg/1.

Minimum Final Dissolved Oxygen (mg/l)

This is the minimum acceptable value for the Final DO.
This is checked for all tests.

The default value is 1.0 mg/I.

Minimum (Initial DO - Final DO) (mg/l)

This is the minimum acceptable value for oxygen depletion.
This is checked for all tests except the Dilution Blank tests.
The default value is 2.0 mg/1.

Apply Take 2 Leave 1 Rule

When this criterion is checked (V) the samples must meet the default values just listed in order for
the sample to be used in the BOD calculation.

The BOD test for a sample(s) must deplete > 2 mg/l DO and read > 1 mg/1 DO at finals.
Typically one or more of the samples meet the criteria and a BOD value is calculated.

However, if ‘Take 2 Leave 1’ fails for all samples in a group, “2.00” appears for O, depletions.
The BOD is calculated but appears as “< [value]” on the bench sheet, indicating not valid.

No Final BOD value is listed for this group on the bench sheet.

There are options that may be applied to help interpret results.

Refer to Section 10.3.1 below for a complete explanation of the options (with examples).

Include Depletion caused by Seed

This criterion refers to the Minimum DO Depletion when Seed DO depletion included.

See the default value above (2.0 mg/1).

If field checked the Seed Depletion is part of the equation.

If field not checked the Seed Depletion is not included in the equation.

Example: If the DO Depletion in the bottle was 2.2 mg/l and Seed Depletion was 0.4 mg/I.
If the criterion was not checked the Minimum DO Depletion would pass (2.2 > 2.0).

If the criterion was checked the Minimum DO Depletion would not pass (2.2-0.4=1.8 or <2).

Minimum Oxygen Depletion % for Seed Tests (%)

This is the minimum percentage DO depletion for Seed tests.

The percentage depletion is defined as Final DO / Initial DO * 100.
This criterion is checked only for samples that are used as Seed.
The default value is defined by the limit 40%.

To turn off the test enter 0% for Minimum.

Maximum Oxygen Depletion % for Seed Tests (%)
This is the maximum percentage DO depletion for Seed tests.
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The percentage depletion is defined as Final DO / Initial DO * 100.
This criterion is checked only for samples that are used as Seed.
The default value is defined by the limit 60%.

To turn off the test enter 100% for Maximum.

Use Seed that was closest to 50% depletion

This is one alternative to the 40% to 60% Seed Test.

For the entire Seed sample find the bottle (dilution) that is closest to 50% depletion.
Mark all other bottles in the sample.

The 40% min and 60% max are shaded out when this criterion is checked.

Minimum Seed Correction Factor (mg/l)

This is the minimum acceptable value of the seed correction factor.

The value checked is not the seed correction per ml listed in the Seed Corr field.

It is the actual seed correction used in BOD calculations derived by multiplying the seed
correction per ml by the amount of seed used in the test.

This is checked for any test using seed.

The default value is 0.6 mg/1.

Maximum Seed Correction Factor (mg/l)

This is the maximum acceptable value of the seed correction factor.
This is checked for any test using seed.

The default value is 1.0 mg/I.

Minimum Standard Test BOD (mg/l)
This is the minimum acceptable BOD value for tests with the sample name Standard.
The default value is 163 mg/1 (i.e., 200 minus 37).

Maximum Standard Test BOD
This is the maximum acceptable BOD value for tests with the sample name Standard.
The default value is 237 mg/1 (i.e., 200 plus 37).

Check Coefficient of Variation

If checked this criterion calculates a Coefficient of Variation (CV) for all dilutions in a sample
and then checks that value against the CV limit.

If the CV limit is exceeded, the lowest concentration dilution is removed from the average and
the CV is calculated for the remaining dilutions.

The CV is again checked against the limits.

This process is repeated until the calculated CV is within limit or only one bottle remains.

The default condition is unchecked; test not performed

Coefficient of Variation Limit

This is the maximum acceptable CV for sample BOD results in the CV test.

This number is typically the CV of GGA standard tests performed by your laboratory.
The default value is 0.35 (35%CV).

Apply Criteria after Final Readings

If checked each bottle is automatically checked against the criteria when the Final DO readings
are completed.

If unchecked the criteria are not checked until the Manual Check button on the main screen is
clicked. Then all criteria are checked at once.
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NOTE: Criteria may be changed anytime after the test is complete and results are shown. Use
Setup / Criteria to access the form and then OK to confirm. Click Manual Check and new
criteria results will be displayed for the batch.
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10.3.1OPTIONS WHEN SEED SAMPLES DO NOT MEET “TAKE 2 - LEAVE 1”

If you encounter a situation where none of the seed samples in your setup meet the ‘Take 2 Leave
1’ rule and therefore are not used in the BOD calculation, there are three options in BOD Analyst
Pro® desktop that may be helpful.

OPTION 1

In this scenario assume you have checked the box to “Apply take 2 leave 1 rule” in Criteria setup.
In the Bench Sheet the seed samples will be reported using default values (2.000 or 1.000) for O,
depletion) and insert the “<” symbol in the BOD result column, indicating values are not valid.

1

h'" —
‘Wednesday 02/29/

*| seed (8) 0.174 L .

2/24/2012

Sample Seed Initial BO
Name Volume | Volume
{mi) {ml)
DilBlank 300.00
DilBlank 300.00
9.00
12.00
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In Option 1 the Bench Sheet line remains unmarked (no highlight), “2.000” is entered for O2
depletions, and “invalid” BOD values of 66.67, 50.00, and 40.00 mg/l are reported (2 mg/1
divided by % dilution). Note: the red highlights partially obscure the BOD readings in the figure.

OPTION 2

The same criteria from Option 1 are applied. However after the completed Bench Sheet appears,
re-enter the Setup/Criteria form and “uncheck” the box for the Take 2 Leave 1 Rule (see below).
Click OK and review the revised Bench Sheet.

The displayed and printed Bench Sheets now mark (green highlight) the seed samples indicating
these did not meet depletion criteria originally set for the batch. See Bench Sheet figure below.

Sampie Dale: 02202012
Incubation Pariod: 2242012 to 2202012
Notes:

Seed Cormection (mgd DO per ml seed): No Seed Cormection Seod Addod to. Bollie

Sample Bottle | Pre |Sample Dil% | Seed | Initial it Final | Final o2 Seed BOD | Final Mote

Haims L (1] Vieluwnes Maokime D0 Temp [51s] lemp Depl Cawrv 1mm aonD ﬂﬁ'ng
(i) m) (mam| © (mam| © | (mgm img/m ima/1)

ita | 000 = 000 A& o . 880 040 | — | ! |

30 00 — 000 860 ) 001 —

Numbar in { ) next 1o Sampie Nama identifies the Sead Control

Todwicamn:

Shadad tests do nol maael criteria for acceptability

Marking Explanations (Note: Highlighted rows not used for calculations)
D Depletion oul of range

S0 Seed Depletion Porcentage out of range

Z Standard Tes! oulsiae acceptable range

Although now ‘marked’, the BOD Analyst Pro® software does calculate the BODs for each
sample. This would allow the lab to report an AE (analytical error). Calculated seed depletion
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values would be visible for the seed samples, but no seed corrections would be applied to any
sample to which seed was added. In the figure above (just above the data table) note the comment
“No seed correction”.

In the above example BODs of 63.00, 47.50, and 31.40 mg/l were listed in the BOD column for
Seed Samples (top to bottom). However, under the Notes column (far right) “D, SD” was
reported and defined at the bottom of the Bench Sheet. D indicates that “Depletion out of range”
and SD indicates that “Seed Depletion Percentage out of range”. In the latter this indicates that
none of the samples met the 40% min and 60% max oxygen depletion rule ((final DO/initial DO)
*100). In this example the percentages were 78%, 77% and 81% from top to bottom of the seed
samples. All exceeded the 60% criterion set.

OPTION 3

As an extension of Option 2 the Manual Unmark tool (see figure below) can be used to unmark
the seed samples. This action applied to the seed samples not only allows the program to calculate
oxygen depletion that is less than 2 mg/l (see figure below) but also allows the program to apply
the seed correction values to all samples identified as having seed added.

§ C\BOD\DATA\TOM'SMDB

A

S

N [ Wednesday 02/29/

Sample
Name

DilBlank
DilBlank
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As seen in the figure above the 3 seed sample lines are no longer marked, the BOD values are all
calculated, and the average of the 3 values is reported as the Final BOD (47 mg/] in the example).

This option includes notes UM for seed samples and S for samples used with seed. The UM
identifies that the user “manually unmarked” the seed samples. The S identifies that samples
using seed were calculated with the Seed Correction Factor that was out of range. For example in
the first YSI Test sample the calculation would be (2.370-0.158)/0.01 = 221.20), as displayed.

Sample Date: 02292012
Incubation Period: 2242012 to 2/29/2012

Notes:
Seed Correction (mg1 DO per ml seed): Seed (8) 0.158 Seed Added to: Bottie
Sample Bottle| Pre [Sample Dil% | Seed  Initial | Init Final | Final 02 Seed BOD | Final Note
Name " Dl |Volume Molume DO | Temp | DO |Temp | Depl  Corr (mg/) | BOD | Sting
(mil) {ml) |[(mgA)| () (mg/Mm | (C) (mg/1) (mg/T) (ma/1)
DilBlank (0) | 100 | 30000 [ 000 [s6a | 0 860 0 0040
DilBlark (0) | 100 | 30000 | 000 [sed | o 853 0 0.010 [ I
Seed (8) | 100 | soo 300 000 860 | 0 6.1 0 1.850 63.00 47 O |
Seed (B) 100 | 1200 | 400 000 | 855 | © 665 0 1900 47.50 UM
Seed (B) 100 | 1500 500 000 | 858 | 0 I 0 1570 FTET]

Number in ( ) next to Sample Name identifies the Seed Control

Technician:

Shaded tests do not meet criteria for acceptability

Marking Explanations (Note: Highlighted rows not used for calculations)
UM Test has been manually unmarked

S Seed Correction Factor out of range

Z Standard Test outside acceptable range

IMPORTANT!
BOD Analyst Pro® software is a “database-based” program. Therefore by checking and
unchecking the Take 2 Leave 1 rule there is an effect on older stored batches you open and view.

In other words any new criteria apply to all old batches that are stored in the database. So if a rule
was checked “ON” in an old batch, when you run your batch and uncheck it as “OFF”, the view
will exhibit the change. For example, assume you open an older completed batch, the program
opens the older batch with the Take 2 Leave 1 rule as unchecked or “OFF” even if it was
originally “ON” when the batch was run. Redefinition of batches can lead to potential problems.

To avoid any unintended changes to old batches we recommend that you always print your bench
sheets so that a hard copy of each batch is stored for reference.

In addition, we recommend that you use the “print screen” function on your PC of established

criteria since there can often be multiple users in the laboratory. Print screens can be copied to
other documents thus providing printed documentation to review your criteria settings.
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10.4 THE GENERAL SETTINGS FORM

The General Settings form is used for a variety of BOD Analyst Pro settings that are not
considered measurement criteria per se. Access the form from main menu using Setup / General.
The form is divided into three fields. Each setting and the options are discussed below.

¥ General Setup Form Y ] 54
=l
MNormalization Factors Options
Morm Factors Derive Initials I orr/on
Days Mormalization Fackaor &
4 1.13 J Blank Cormpensation I oFFjoN
5 1
3 0.1 Do you pre dilute vour bottles I™ oFFfon
7 0.55
g 0.51
20 1 General
Wolume of bottles (i) 300
i pidtionunt "

Seed added ko lBottIe

o H 4

Normalization Factors

Normalization factors allow you to set the days for your Final DOs readings.

The program multiplies all depletions by the normalization factor for the day of the Final DO.
You enter the values as pairs. Default values appear in the BOD Analyst Pro program initially.
For the typical 5-day BOD, enter the pair (5, 1.00).

If you perform 20-day or 7-day BODs, enter either (20, 1.00) or (7, 1.00).

Up to 20 pairs can be entered, with days ranging 1 to 99, and factors ranging 0.00 to 2.00.
You can estimate a 5-day BOD from Finals read a day early or late.

For Day 4 enter (4, 1.13)

For Day 6 enter (6, 0.91)

Derive Initials

You do not need to measure Initial DOs for every dilution. The program can derive the initial DO
of a dilution based on the Initial DOs of other dilutions of the same sample, the Initial DO of the
blank, and the Initial DO of any seed or spike that may be present. If you want to use this feature,
check the Derive Initials box on the form.

There are a few rules and suggestions if you choose this option.

When you are reading Initials use Skip command to get leave the dilutions that you want the
program to derive.

You must measure at least one dilution for each Sample.

It is best to measure the strongest sample (weakest dilution).

If you measure more than one dilution for a Sample, the program will use a weighted average of
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the measured dilutions to derive the others.
The default value is unchecked (OFF).

Blank compensation

You may compensate your BODs for the depletion of your blanks by checking this field.
The Blank DO depletion (albeit small) will be subtracted during the BOD calculations.
This is common in some countries outside the US (e.g., UK).

You can change this field at any time.

The default setting is unchecked (OFF).

Do you pre dilute your bottles

Very strong samples sometimes require dilutions that would be difficult to make in one step. In
these cases, a sizeable quantity of sample is first diluted to a ratio that will make the final
dilutions practical. Although sometimes called a serial dilution, in BOD Analyst Pro this ratio is
called the Pre-dilution.

When this box is checked, the Pre Dil column will appear on the Bench Sheet.

When this box is not checked the Pre Dil column is hidden, but technically 1.00 for no dilution.
Example entry would be 2; and this would mean pre dilution representing 50% original sample.
Calculated BODs would include a 2x factor in the equation to account for Pre Dilution.

The default setting is unchecked (OFF) or Pre Dil = 1.00

Volume of bottles (ml)

The majority of wastewater laboratories in the US use 300 ml bottles.
Any value is legal in this field.

You can change this field at any time.

The default value is 300.

Dilution unit

You may enter your “sample dilution” as ml of sample or % sample in the bottle.

The dilution is not the amount of diluent but rather the amount or % of sample in the bottle.
Example: 75 ml of sample in a 300 ml bottle would be 25% sample dilution.

Use the pull down list to make your selection.

You can change this at any time; however the program does not convert ml to %. You must
reenter the correct number to go with the units if you choose to change this value.

The default value is ml.

Seed added to

This field describes the seeding method that you use. If you do not seed any samples then you
may disregard this field.

If you add seed material directly to each bottle, then set the field to Bottle.

If you add seed material to the dilution water, then set the field to Blank.

It is important to understand how this field affects the seed Qty: field on the Sample Form. The
quantity of seed added directly to a bottle must be expressed in milliliters. When adding seed
material to the dilution water, the seed quantity must be expressed in milliliters per liter (ml/L).
See the section “Seeding Method” for a detailed description.

The default setting is Bottle.

Report Font

This sets the font used in the Bench Sheet Report.

The choices come from a drop down menu that include the font types that your PC supports.
The default is Arial.
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10.5 THE YSI PARAMETERS FORM

This form works with your YSI DO instrument to establish stability criteria, alarm conditions,
and options related to reading bottles. The program was initially designed for use with the YSI
5000/5100 but the settings apply to all YSI DO instruments used with BOD Analyst Pro. You can
change the settings on this form. The default settings are shown in the figure below.

£ ¥sSI Instrument Parameters Y =] ]
=l
Auto Stabilization Temperature Alarms
Technique IME'“L'E'I Initial Lowe Temnp Limit |16
o s E Initial High Temp Limit |24
Stabalization Timeout (Secs.) v

Fy Final Low Temp Limnit
Sample Hold Time (Secs.) f)l 10
. Final High Temp Lirmit |22
Sample Change {mgyl) \TJID'DS
) Supersaturation
r.
Elank Hold Time (Secs.) f)ls
- .
Elank Change {majl) f)ID 02 Optlons

Eottle Mumbers v OFFfON

Barcode Reader IOn
(o4 Cancel

4l v 4

Technique
This field describes the conditions that define a stable reading. If met the reading will be stored.
There are four options: Auto, Dual, Manual, and None.

Auto will start the auto-stable routine immediately after the bottle number is entered and will
store the reading as soon as the stability criteria are met. This is the fastest way to store readings.

Dual is a hybrid of Auto and Manual. The Auto routine starts immediately after the bottle number
is entered but will wait until the stability criteria are met and the user has pressed CONFIRM
before storing the reading. The order does not matter. If you press CONFIRM before the criteria
are met, the program will wait and then store the reading as soon as the criteria are met. If the
criteria are met before you press CONFIRM, then the program will display STBL on the YSI
5000/5100 DO Instrument and then store the reading when you press CONFIRM.

Manual will store the reading whenever you press CONFIRM, regardless of the stability criteria.
It will, however, display STBL on the YSI 5000/5100 DO instrument display when the criteria
are met.

None will turn the feature off. Stability criteria are not considered. You can press CONFIRM to
store a reading.

The default value is Manual.
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Stabilize timeout

This time in seconds is the max time the program will wait for the reading to become stable. If the
reading has not met stability criteria by this time, the program will store the reading anyway.
Legal values are 5 through 500.

The default value is 300.

Sample hold time

This is the hold time in seconds for Samples other than blanks.

The hold time in combination with Sample change is one criterion related to stability settings.
For a more detailed explanation see the “Auto-stabilization” section above.

Legal values are 1 through 300.

The default value is 10.

Sample change

This is the DO change in mg/l that is allowed during the hold time for a stable reading.
This field is for all Samples other than Blanks.

Legal values are 0.01 through 20.

The default value is 0.05.

Blank hold time

This is the hold time in seconds for blanks only.

For a more detailed explanation see the “Auto-stabilization” section above.
Legal values are 1 through 300.

The default value is 5.

Blank change

This is the DO change in mg/L that is allowed during the hold time for a stable reading.
This field is for Blanks only.

Legal values are 0.01 through 20.

The default value is 0.02.

Initial Low Temp Limit

If the temperature of your Initial DO is below this temperature (°C) the program will display a
warning message in the Take Readings window and (if using the YSI 5000/5100) on the
instrument display. You must ACCEPT/CONFIRM the condition before the reading is stored.
Legal values are 0 through 99.9.

The default value is 16.

Initial High Temp Limit

If the temperature of your Initial DO is above this temperature (°C) the program will display a
warning message in the Take Readings window and (if using the YSI 5000/5100) on the
instrument display. You must ACCEPT/CONFIRM the condition before the reading is stored.
Legal values are 0 through 99.9.

The default value is 24.
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Final Low Temp Limit

If the temperature of your final DO is below this temperature (°C) the program will display a
warning message in the Take Readings window and (if using the YSI 5000/5100) on the
instrument display. You must ACCEPT/CONFIRM the condition before the reading is stored.
Legal values are 0 through 99.9.

The default value is 18.

Final High Temp Limit

If the temperature of your Final DO is above this temperature (°C) the program will display a
warning message in the Take Readings window and (if using the YSI 5000/5100) on the
instrument display. You must ACCEPT/CONFIRM the condition before the reading is stored.
Legal values are 0 through 99.9.

The default value is 22.

Supersaturation

If the DO reading is above this value (mg/1) the program will display a warning message in the
Take Readings window and (if using the YSI 5000/5100) on the instrument display. You must
ACCEPT/CONFIRM the condition before the reading is stored.

Legal values are 1 through 20 mg/1.

The default value is 9.09.

Bottle numbers

Some people do not use bottle numbers for tracking. They may use some other way to keep track
of bottles (e.g., marked racks).

If you leave the box unchecked, the program will not ask for bottle numbers.

The default setting is checked or ON.

Barcode reader

The setting of this field (OFF/ON) controls use of the optional barcode reader (scanner) that may
be used with the YSI 5100.

The box must be checked (ON) to use the barcode reader.

Bottle number entry is only necessary during Initials.

During Finals you are prompted to confirm bottle numbers that were entered during the Initials.
If you do not use the barcode reader, set the field to OFF.

The default setting is ON.

10.6 THE COMMUNICATIONS SETUP FORM

This form is used to assign and test communications settings between the YSI DO instrument and
the computer where the BOD Analyst Pro software is installed. Select Setup / Communications
Setup to display the form.

YSI BOD Analyst Pro software was designed to directly communicate with each of the following
instruments: YSI 52, 5000, 5100, ProODO®, or Professional Plus®. You will need an available
Comm port on your PC and the appropriate serial cable to connect PC to instrument. Once your
connection is complete the BOD Analyst Pro software can test and verify proper communication
setup.

YSI BOD Analyst Pro” User Manual 90



|I:Ji Communication Settings

Status Devices found
List of Interfaces found
Comm Port I/o COME j List Active Ports ! » COM1 - Communications Port 4|
CoMz
. COMS - Y31 Professional Series Instrument
Select Instrument Type to set default settings LPT1 - ECP Printer Port
Instrument Type 'r]ProODO
Eaud Rate i‘W
=
Data Bits () 3
Parity {none) §1| Mone
Stop Bits (1 bit) ili 1.0 BULS (%]
Flows Contral (Mone) iil FMone Instrument Response:
## Feb 18 2010 24
Timeout {4sec) gﬁnoo | Maodel = Model_0Do
1 Serial Mumber = DSKENGOEA
Date Code = TED
IMP=1.0.3527.0
o4 Test Instrument Communication Cancel OD0 = 3,65007
v
< ¥

Instrument Type

Select the DO instrument with which BOD Analyst Pro will communicate. The list includes the
YSI 5000, YSI 5100, YSI 52, YSI Pro, and YSI ProODO. All of the communication parameters
(baud rate, data bits, parity, stop bits, flow control, and timeout) are programmed into the
software for the specific instrument type you selected. You can not change these parameters.
The ProODO is shown above.

The default instrument is the 5100.

Comm Port

The program can communicate with YSI DO instruments using any available Comm port. Make
certain the instrument is in Remote Mode if required. Once the physical connection is made the
program recognizes and lists serial ports in use. Click on the List Active Ports button to pop up a
window showing the serial connections. Select and enter the COM port that you have identified
as connected to the YSI instrument.

COMS is shown above.

The default condition is COMO.

Test Instrument Communications

Click the Test Instrument Communication button.

A successful connection will return a message showing relevant data or information from the
instrument.

If the connection is not properly set an error code will return with possible causes listed.

Refer to Section 1.2 for more detail on connections and communications setup in general.
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10.7 SERIAL NUMBERS

Serial Numbers can be used to uniquely define a particular BOD test bottle or sample. It is
important to understand the difference between Samples and Serial Numbers.

A typical sample may be called Effluent with dilutions of 100, 150 and 200 ml, and 3 ml of seed
added to each bottle. Suppose a laboratory is testing the Effluent Sample one day and the program
assigns a serial number of 328. Normally the Serial Numbers increment, therefore the next
sample would be number 329. The next day, the Effluent sample would be run again but the serial
number would be different. While Sample Names are used over and over, a new serial number is
assigned for each new BOD test. The Serial Number Setup Form is used to specify how the
program should implement serial numbers.

Select Setup / Serial Numbers from the main menu to view Serial Number Setup.

Use Serial Number

If checked the program will use
serial numbers in assigning
bottles for BOD tests.

The default is OFF.

&4 Serial Number Setup

Use Serial Number  [¥] OFF/ON

Serialize Each
The program can assign a new Serialize Each | S2MPle
serial number to each bottle or to
each sample.

The default is Sample.

Y51 Displays Sample Name

YSI Displays Lowest Digits 000000
The YSI can display the Sample
name or the serial number when Highest Digits 999999
taking readings.
The default is Sample Name. SkipLetters | 10Q

Lowest Digits

Used in conjunction with the
Highest Digits field this setting oK Cancel
specifies how the software will
increment the serial number.
With these fields you specify the
range of each digit. Each field is 8 digits long. Each digit can be an alpha character, a numeric
character, or an alpha-numeric character. Since each digit is set independently, you can even mix
character types.

Last Serial Number 003703

The order of characters is: 0123456789 ABCDEFGHIJKLMNOPQRSTUVWXYZ
Skip Letters

Characters listed will not be used in the serial number.
The default entries are 10Q.
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Last Serial Number
This field displays the Last Serial Number that was assigned by the software. This field is read
only, as shown by the shaded box.

The Serial Number will be displayed when reading the Initial DO and Final DO on the computer.
When the Sample Name of the specific bottle is highlighted as shown in the figure, the Serial
Number will be displayed in the lower left field labeled Serial Number.

Sample Bottle || Sample Seed Initial Final 02 Seed BOD Final
Name # Volume Volume DO DO Depl. Corr (mafl) BOD
(mi) (mi) (mg/l) {mg/) {mg/l) (mg/) (mg/)
Dilution Blank 1 300,00 0.00 7.95 [Fo0 ] 0.050

Final Eff 2 90.00 2.00 7.95 191 6.040 1.3496 15.65 16

Final Eff 3 90.00 2.00 7.95 1.88 6.070 1.346 15.75

Final Eff 4 90.00 2.00 7.94 1.88 6.060 1.346 15.71

Influent 5 4,00 0.00 8.20 1.88 6.320 0.000 474.00 474

Influent & 4,00 0.00 8.19 1.88 6.310 0.000 473.25

seed 2 2 9.00 0.00 8.19 2,13 6.080 0.000 202.00 202.00

003689 Test is Valid

Serial Number for
Dilution Blank #1
bottle
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SECTION 11 CONTACT INFORMATION

For questions regarding BOD Analyst Pro” software, or any YSI equipment, please contact YSI
Technical Support at (800) 897-4151 or e-mail at environmental@ysi.com.

For ordering YSI equipment or accessories please see your Y SI dealer or use the contact
information below.

YSI, Incorporated

1725 Brannum Lane

Yellow Springs, Ohio 45387 USA
(800) 897-4151 USA Only

(937) 767-7241

FAX: (937) 767-9353

Website: www.Y SI.com

E-mail: environmental@ysi.com
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SECTION 12 ACCESSORIES

INSTRUMENTS

OO0 0D

(M

5000-115 Oxygen Instrument, Digital, Lab-115V

5100-115 Oxygen Instrument, Digital, Lab with SOUR software — 115V

Professional Plus Instrument (comes with Procomm II Communications Saddle and USB)
ProODO Optical Oxygen Instrument (comes with Procomm II Communications Saddle and
USB)

4010-1, single channel MulitLab instrument

4010-2, dual channel MultiLab instrument

4010-3, three channel MultiLab instrument

PROBES

ooodop0 o

O

5010 BOD Probe, Self-Stirring, 5 ft.

5010-J BOD Probe, Self-Stirring, 5 ft.

5010-K BOD Probe, Self-Stirring, 5 ft.

5010-L BOD Probe, Self-Stirring, 5 ft.

5010-W Wine Bottle Probe, Self-Stirring, 5 ft.

ProBOD, DO/Temp 115V stirring BOD probe with 1-meter cable assembly

(Pro Plus instrument only)

ProOBOD-US, Optical BOD Probe with 5734 (item #073035), power supply for US outlets
(ProODO Instrument ONLY — International version also available)

IDS ProOBOD for MultiLab instruments

INSTRUMENT ACCESSORIES

5015 Bar Code Scanner (YSI 5100 DO Instrument ONLY)

052021 RS232 Cable, DB9

059160, label set, barcode, waterproof, self-adhesive, 1000 per pack

(YSI 5100 DO Instrument Only)

614 Ultra Clamp (easily clamp the Pro Plus or ProODO to the edge of a table)

4654 Tripod, (mini-tripod allows the Pro Plus or ProODO to rest securely on the bench top)
Lab Dock (holds the Pro Plus or ProODO instrument and BOD bottle with BOD probe within
on one platform)
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EI YSI incorporated
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Yellow Springs, Ohio 45387 USA
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