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1.0 Introduction
1.1 General information

PC-BOD Version 3.0 software has been designed and optimized for the determination of Biochemical Oxygen Demand
(BOD) and Carbonaceous Biochemical Oxygen Demand (CBOD).

The software has been set up to follow Standard Method 5210B — 23" Edition - 5 Day BOD Test as well as the European
Standard for Determination of BOD — EN 1899-1. The operation of the system and the calculations can be altered to
meet other requirements as well. For more information, please contact MANTECH or your local distributor for technical
assistance.

PC-BOD has two categories of software: one for single rack systems and one for multi rack systems. PC-BOD single rack
systems use one rack on the autosampler bed at one time. These systems may use one of the following autosampler
models: AM73, AM122, AM197, or Standalone (no autosampler). PC-BOD multi-rack systems use multiple racks on the
autosampler bed at one time. These systems may use one of the following autosampler models: AM354, AM372, or
AM390. Multi rack systems also have the capability to run dual probe BOD analysis.

While the functionality of the single and multi-rack software is very similar, differences do exist. This manual provides
instructions on using the single rack software.

1.2 Opening the PC-BOD software

On the computer desktop, locate the software icon, as shown below.

PCBOD

Double click on the icon and the software will open to the home screen as shown in the following image. If the icon
(shortcut) is not present, open the software from its file location at: C:\Program Files\Hinterland\PC-BOD\PCBOD
(application).
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1.3 Home Screen

The home screen of PC-BOD shows the Main Menu Options along the top bar, BOD ‘Runs due Today’ across the middle

of the window, and the AutoRun Buttons along the bottom of the window.

The main menu options include information on BOD methods, templates, schedules, hardware setup, etc. and will be

discussed further in the manual.

The ‘Runs due Today’ section shows which batches of samples are due for final DO analysis that day (day 5).

Autorun buttons provide a quick-start option to run BOD analysis and other common operations. See the following
table for a summary of Standard Database autorun button operations. Please note, these buttons may be customized

and therefore, may not match a customer database exactly.
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Standard Database AutoRun Buttons

Icon Name Description
& ANALYSIS — BOD Loads template for running BOD analysis.
& ‘ ANALYSIS — BOD CBOD Loads template for running BOD and CBOD analysis.
& ANALYSIS — CBOD Loads template for running CBOD analysis.
< CHANGE MEMBRANE Loads template for changing DO probe membrane; applicable
to systems utilizing a membrane DO probe.
CHANGE SENSOR CAP Loads template for changing DO probe sensor cap and
e inputting cap coefficients; applicable to systems utilizing an
optical DO probe.
e SAMPLER — HOME Loads template for moving the autosampler (and probe) to the
Home position.
20,0 SAMPLER — RINSE Loads template for moving the autosampler (and probe) to the
rinse station.
PROBE CALIBRATION Loads template for performing a DO probe calibration
PROBE PARK Loads template for parking the DO probe in its proper storage
position when not in use.
— PUMP CALIBRATION — Loads template for performing a flow rate check on the
oA DILUTION dilution pump.
PUME PUMP CALIBRAITON — Loads template for performing a flow rate check on the
A INHIBITOR inhibitor pump.
PUME PUMP CALIBRATION — SEED Loads template for performing a flow rate check on the seed
A pump.
vobs PUMP PRIME Loads template for priming the lines of each pump.
@ SUPPORTING DOCS — MANUAL | Loads template to display the Operation Manual.
ﬁ SUPPORTING DOCS — PARTS Loads teamplate to display the parts list.
LIST

2.0 Making Templates/Sample Sets

This section of the manual will describe Templates and Samples Sets, which can be used to prepare and save frequently
used batch information. Templates and sample sets can be re-loaded to streamline the BOD analysis setup and makes
the PC-BOD system more time efficient.

e Template: A pre-saved list of samples that is used as is, or is modified to create daily runs (as shown in the
following image). Most commonly, the blank, seed (if applicable) and QC bottles are saved to a template. This is
then used as the start of a run and daily samples are added on, as required.
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Seq... |[Rack |Bottle [Sample [sample |Pre- B [inhib.  [sample [Seed  [initial _ [initial _[Final [Final |
# Num_|Pos  [Name [ID [Dilution [cBOD? [val(mL) [vel my) [vel (mL) DO [Temp |DO [Temp |
1 Blank Blank 1 No 0 0 0

2 Seed BOD Seed-1 1 No 0 0 10

3 Seed BOD Seed-2 1 Mo 0 0 15

4 Seed BOD Seed-3 1 No 0 0 20

5 Seed BOD Seed-4 1 No 0 0 25

3 GGA_BOD BOD QC-1 1 No 0 [3 4

7 GGA_BOD BOD QC-2 1 No 0 5 E ]

8 GGA_BOD BOD QC-3 1 No 0 5 4

e Sample Set: A short template containing dilutions for only one sample type. These are appended to a template
and/or other sample sets to create a daily run, as shown below.

Seq... [Rack |Bottle [Sample |sample |Pre- B [innib. [Sample [Seed  [intial _ [intial _ [Final [Final |
# Num_[Fos [Name [ID [Dilution [cBoD? [vel(mL) [vel (mL) [vel(mL) [DO [Temp [DO [Temp |i
1 Effluent 1 Yes 5

2 Effluent 1 Yes 3 10 3

3 Effluent 1 Yes 3 20 3

4 Effluent 1 Yes 3 40 3

1. From the main menu, click on ‘Setup’ then ‘Edit Timetable Templates’. This can also be done by clicking on
‘BOD’, ‘Run BOD’. Note that in order to select the latter, the interface must be connected and communicating
with the computer.

2. Forsingle rack systems, click on the ‘Add X Rows’ button. Enter the number of rows needed in addition to the
one already on the grid, to have one line per bottle. Click ‘OK’ and the rows will be added.

3. Fillin the appropriate columns on the template. See Appendix A for column definitions and required template
fields. Also refer to Appendix G for tips and hints on making BOD templates.

4. Select the method to use by clicking on the ‘Schedule’ button. i.e. ‘BOD-DILUTION-SEED’

5. If a software calibration will be part of the template, select the appropriate calibration method by clicking on the
‘Calibration Schedule’ button. A calibration is denoted by writing ‘calib’ in the Sample Name column of the
bottle which is to be used for the calibration.

6. Click the ‘Auto-Generate Order Number’ button; this produces a unique number used by the software to track
each run. It will be automatically updated each time this template is used.

7. If any extra lines are present, use the ‘Delete Highlighted Row’ button to remove them. Do not leave any blank
lines in the template.

8. Click on ‘Save As’ and enter a unique template name and press ‘OK’.

9. To create another template/sample set, click on ‘Clear Timetable Grid’ and then repeat steps 2-5 described
above. Alternatively, the samples currently on the screen can be altered and the ‘Save As’ button used to give
the template a different name.
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3.0 Setting up an Initial Run

Samples can be added manually, loaded from a template or an AutoRun button, or imported onto the run screen from a
text file. These options will be discussed below in Section 3.1, 3.2 and 3.3. Note: any or all these options may be used
when creating a run up to a maximum of 512 lines/bottles per run. An example of the run screen is shown below.

Timetable / Sample Entry - Template: None

Inttial Operator Final Operator

GGA Lot Number

S Location

Spike Lot Number
Seed Lot Number

5. |Rack [Bottle [Sample ample. Pre- [= = [innio: [sample [seed |spike initial [Initial___[Final [Fnal | [T
% [num _[Pos |Name Dition __[CB0D? [NX? |Vel(ml) |Vol(ml) [Vol(ml) [Volim [DO [Temp |DO [Temp |Depletion | |50D

ance Commands Current Timetable Commands

3 Load Template:
mplate B I E— Schedule Calbration Scheduls
save. | savess | Deete | new | P
Edt

Running Rack Number
Deiete Highignted Row | CearTieimbecid |

Rack Size

Other Template: Commands:
Print Existing Timetatle ‘ Check Timetable ‘ e

Link To AutoRun... | Load from Text Fie..,

Run Information/Tempiate Controis | Load Existing Runs | Resuls.

Status

3.1 Manually

1. Launch the run screen by selecting the ‘BOD’ tab at the top of the screen, and select ‘Run BOD...’

2. Click on the ‘Add X Rows’ button. Enter the number of rows that need to be added to the one already on the
grid to give one row per bottle for the run. Click ‘OK’ and the rows will be added.

3. Fillin each column of the template. See Appendix A for column definitions and required template fields. Also see
Appendix G for tips on quickly making BOD runs.

4. To remove extra lines, click the ‘Delete Highlighted Row’ button. Do not leave blank lines in the template.

5. When in ‘Edit’ mode, lines may be inserted into the template by selecting the template row to insert above and
clicking on the ‘Insert X Rows’ button. Rows cannot be inserted above rows which have been partially or fully
analyzed. If this is attempted the ‘Insert X Rows’ button will remain greyed out.

6. Select the method to use to analyze samples by clicking on the ‘Schedule’ button.

7. If a calibration will be performed as part of the run, select this method by clicking the ‘Calibration Schedule’
button. Note: a calibration is denoted by writing ‘calib’ in the Sample Name column of the bottle which is to be
used for the calibration.

8. Click the ‘Auto-Generate Order Number’ button if the order number is not already populated; this produces a
unique number used by the software to track each run.

9. Fill the bottles with the appropriate samples, and put them into the Autosampler racks in the order they appear
on the run screen, starting with position 1.
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10. Place the rack containing the first samples onto the Autosampler.

11. Press the ‘Start’ button to begin sample analysis. When prompted, enter or scan the rack number currently on
the Autosampler and press ‘OK’.

12. When the rack is complete, remove it and replace it with the rack containing the next set of samples on the run
screen. Press ‘Start’ and enter or scan the new rack number. The run will continue with the new rack. Repeat
until all racks have been analyzed.

3.2 Using Templates

1. Launch the run screen by selecting the ‘BOD’ tab at the top of the screen, and select ‘Run BOD..

From the run screen, click on the ‘Load Template’ button.

3. Search through the list and select the desired template, then press ‘OK’. The template will now be loaded onto
the run screen grid. To learn how to make templates see Section 2.

N

Timetable Search Form - Select Template To Use

Enter Search Text:

Available Selections:
PRIME PUMPS

[0l

CHANGE MEMBRANE

DO PROBE CALIBRATION
HOME SAMPLER

PARIK PROBE

BOD DALY

BOD-CBOD DALY

CBOD DALY

£3

Cancel
Current Selection:

i

4. To add additional templates to the run, select the ‘Append to Template’ option located beside the ‘Load
Template’ button and repeat steps 1 and 2. Each template added will be appended to the bottom of the run.

5. To make changes to templates that have been loaded, click on the ‘Edit’ button located on the ‘Run
Information/Template Controls’ tab. For tips on populating BOD templates refer to Appendix G.

6. While in ‘Edit’ mode, check that the correct schedule and calibration schedule methods have been selected. If
applicable, select these by clicking on their respective buttons and choosing the method to use.

7. Once all changes have been made, click ‘Done Edit’.

8. Fill the bottles with the appropriate sample and put them into the Autosampler racks in the order they appear
on the run screen, starting with position 1.

9. Place the rack containing the first samples onto the Autosampler.

10. Click on the ‘Start’ button to begin the run. When prompted, enter or scan the rack number currently on the
Autosampler and press ‘OK’.

11. When the rack is complete, remove it and replace it with the rack containing the next set of samples. Press
‘Start’ and enter or scan the new rack number. The run will continue with the new rack. Repeat until all racks
have been analyzed.

3.3 Importing Run Data
Importing data requires a text file with a specific format. See Appendix E for this information.

1. Launch the run screen by selecting the ‘BOD’ tab at the top of the screen, and | oxerrensise commancs
Select lRun BOD,,.' Link Te AutoRun... | {Load from Text Fike...)
2. From the run screen, select the ‘Load from text file’ button.
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3. Select the file location and then the text file and press ‘Open’. The data will be populated into the appropriate
columns.

4. To change any data, click on the ‘Edit’ button on the ‘Run Information/Template Controls’ tab. For tips on
making/changing BOD templates refer to Appendix G.

5. While in ‘Edit’ mode, check that the correct schedule and calibration schedule methods have been selected. If

applicable, select these by clicking on their respective buttons and choosing the method to use.

Once all changes have been made, click ‘Done Edit’

Fill the bottles with the appropriate sample and put them into the Autosampler racks, starting with position 1.

Place the rack containing the first set of samples onto the Autosampler.

To begin the run, click on the ‘Start’ button. When prompted, enter or scan the rack number currently on the

Autosampler and press ‘OK’.

10. When the rack is complete, remove it and replace it with the rack containing the next set of samples. Press
‘Start’ and enter or scan the new rack number. The run will continue with the new rack. Repeat until all racks
have been analyzed

O ®No

4.0 Loading an Existing Run

Once a run has been started, the data will always be saved to the database. This section will describe how to locate and
re-start a run that has not yet been completed. If the run has already been finished and does not require editing, see
Section 10.3 to view data and/or print a report.

1. From the main screen click on ‘BOD’ and then select ‘Run BOD...
2. Choose the ‘Load Existing Runs’ tab, as shown below.

 Intial Runs to Finish  FinalstoFinish ¢ Finals dueToday ¢ Recently Completed

DueTime  |Runnumber |DateStarted | TimeStarted | OrderNumber \ug Load Selectsd

7 | 11:14:01 AN|20070816-2 FE
9:44:11 AN |20070821-1 F

F

E

23 AN|20070822-1
2009 (8:34:45 AM |PC_BOD_20080604-1

LTI+

Print Today's Runs

v

aim )

Run Information/Template Controls  Load Existing Runs | Results

3. Onthis screen there are four radio buttons which contain runs in various stages of completion. They are
described below:

e |nitial Runs to Finish: contains runs which have not had any/all initial DO measurements taken.

e Finals to Finish: contains runs which have not had any/all final DO measurements taken and/or
calculations completed. Runs that are over or under the incubation period specified in the BOD Method
are only located here.

e Runs Due Today: only contains runs that have completed the incubation period and require final DO
measurements to be taken that day. This section also contains runs which are due today which have
been started but not completed.

e Recently Completed: contains runs that have been finished on the system and are still within the
specified time frame. These runs can have final DO measurements reset and re-analyzed and select
sample information modified. If a run is located in this menu and it is loaded it will be moved to the
finals to finish section. The run must then be started again to transfer it back to recently completed. If
the run is found only in post run analysis, it is outside the specified time frame and data in the run can
no longer be modified.
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4. Click the appropriate radio button for the run being located and find it in the list shown. The most recent runs
are at the bottom of the list.

5. Click on the ‘Load Selected’ button.

6. If any information such as sample name needs to be modified, select the ‘Run Information/Template Controls’
tab and click the ‘Edit’ button to gain access to the template. See Section 6 if DO values need to be reset and
Appendix G for tips on editing BOD templates. Once the desired changes have been

made click ‘Done Edit’. et Erase Rack o0
7. Place the rack containing the first samples onto the Autosampler. pixRons

8. To begin the run, click on the ‘Start’ button. When prompted, enter or scan the rack #
number currently on the Autosampler and press ‘OK’. o]

9. When the rack is complete, remove it and replace it with the rack containing the next set of samples. Press
‘Start’ and enter or scan the new rack number. The run will continue with the new rack. Repeat until all racks
have been analyzed

5.0 Adding Samples to a Run
This can ONLY be done during the initial DO readings.
5.1 During the run:

Click on the ‘STOP’ button.

Select the ‘Edit’ button on the ‘Run Information/Template Controls’ tab of the run screen.

Add samples manually or from templates using the instructions found in Section 3.1 or 3.2 respectively.

Once all required information has been populated, click the ‘Done Edit’ button.

Press ‘Start’, enter the rack number and press ‘OK’ to continue where the run left off. The new samples will
automatically be added to the last rack if it is incomplete, and a new rack will be added to the end of the run, if
necessary. Ensure these bottles are placed in the correct rack locations.

6. When the rack is complete, remove it and replace it with the rack containing the next set of samples. Press
‘Start’ and enter or scan the new rack number. The run will continue with the new rack. Repeat until all racks
have been analyzed

vk wnN e

5.2 After the initial run is complete:

1. From the main screen of PC-BOD, load the run from the ‘finals to finish’ section of the software as described in

steps 1-5 of Section 4.

Once loaded, click the ‘Convert Finals Run to Initials Run’ button.

On the ‘Run Information/Template Controls’ tab, click on the ‘Edit’ button.

Add samples manually or from templates using the instructions found in Section 3.1 or 3.2 respectively.

Once all required information has been entered, click the ‘Done Edit’ button.

Press ‘Start’, enter the rack number, and press ‘OK’. The run will start at the beginning of the new bottles. The

new samples will automatically be added to the last rack if it is incomplete, and a new rack will be added to the

end of the run if necessary. Ensure these bottles are placed in the correct rack locations.

7. When the rack is complete, remove it and replace it with the rack containing the next set of samples. Press
‘Start’ and enter or scan the new rack number. The run will continue with the new rack. Repeat until all racks
have been analyzed

oukwnN
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6.0 Resetting DO Measurements and Correcting Run Information
6.1 If not leaving the run screen:

1. Click on the ‘STOP’ button.

2. On the ‘Run Information/Template Controls’ tab, click on the ‘Edit’ button.

3. Reset desired DO readings by removing the DO value using the delete key on the keyboard. If all DO values in a
rack need to be reset, click the ‘Erase Rack DOs’* button, enter the rack number of the rack to be reset and
press ‘OK’.

4. To edit run data, click on the desired cell and use the delete key on the keyboard to remove the current
information. Type the new information into the cell. Important: When manipulating volumes of samples that
have been run, be careful that volumes which were added via pumps are not changed, or calculated results will
be inaccurate.

5. When finished, click on ‘Done Edit’.

6. Click on the ‘Start’ button, enter the rack number and then click ‘OK’. The sampler will go back and re-read any
reset DO values in the rack entered prior to continuing the run. If DO readings were reset in a previous rack, be
sure that the rack number on the Autosampler corresponds with the rack number entered into the software.

6.2 If leaving the run screen or the exiting software:

If the software has been closed, double click the shortcut icon to open it.

Load the incomplete run as described in Step 1-5 of Section 4.

On the ‘Run Information/Template Controls’ tab, click on the ‘Edit’ button.

Reset desired DO readings by removing the DO value using the delete key on the keyboard. If all DO values in a

rack need to be reset, click the ‘Erase Rack DOs’* button, enter the rack number of the rack to be reset and

press ‘OK’.

5. To edit run data, click on the desired cell and use the delete key on the keyboard to remove the current
information. Type the new information into the template cell. Important: When manipulating volumes of
samples that have been run be careful that volumes which were added via pumps are not changed or calculation
results will be inaccurate.

6. When finished, click on ‘Done Edit’.

7. Click on the ‘Start’ button, enter the rack number and then click ‘OK’. The sampler will go back and re-read any

reset DO values in the rack prior to continuing the run. If DO readings were reset in a previous rack, be sure that

the rack number on the Autosampler corresponds with the rack number entered into the software.

PwWwnNPE

6.3 After a run is complete*

1. On the main screen click on ‘BOD’ drop-down menu and then select ‘Run BOD...’

Select the ‘Load Existing Runs’ tab.

3. Locate and select the run in either the ‘Finals to Finish’ or the ‘Recently Completed’ section of the software,
depending on whether the run completed was initials or finals. See Section 4 step 3 for information on locating a
specific run.

4. Click on the ‘Load Selected’ button.

5. If the run was loaded from the ‘Recently Completed’** section of the software, the run will automatically be
converted back to ‘Finals to Finish’ ***

N
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6. If loaded from ‘Finals to Finish’, press the ‘Convert Finals Run to Initials Run’ button. NOTE: nothing will change
on the screen to indicate that the conversion has been done.

7. Follow steps 2-6 of Section 6.1 to reset DO readings or edit other fields.

* |If resetting multiple rack DO’s in one run, the correct procedure is to erase the first rack, then exit the ‘Edit Function’
by clicking ‘Done Edit’, then click the ‘Edit’ button again, click the ‘Erase Rack DO’ button again, select the rack number
and click OK, then click the ‘Done Edit’ button again. Repeat as necessary. The main purpose of closing the Edit function
after each reset is to ensure the Skip Rinse feature remains active when the run is restarted.

** The software has been se tup to keep a run in the recently completed section for 6 hours. After this, the run will only
be available for viewing from the Post Run BOD menu and changes can no longer be made. If you wish to change the
number of hours a run can be modified, do this by going into ‘Utilities’, ‘Options’ and changing the value in the ‘Allow
finals to be modified for’ section.

*** After the run, if converted back to ‘Finals to Finish’, if it is just closed, it will remain there. To get it to be transferred
back to ‘Recently Completed’, simply click Start. The run will complete, and be transferred automatically.

7.0 Dissolved Oxygen (DO) Probe Calibration

It is highly recommended that the DO probe/meter be calibrated at the beginning of each run. There are several
calibration schedule options specific to the meter and probe configuration on the system. Regardless of the calibration
schedule chosen, it is very important to have a consistent calibration procedure to ensure passing blank and QC results
and accurate sample results. The PC-BOD calibration schedules are outlined below. For YSI 52 and 5100 meters, there is
also the option for manual calibration, which does not use a schedule.

List of PC-BOD Calibration Schedules

Schedule Name Description

YSI 4010 METER CALIBRATION Step-by-step schedule instructing the user on how to calibrate the DO probe
using the YSI 4010 MultiLab meter.

YSI5100 BAROMETER CALIBRATION | Step-by-step schedule instructing the user on how to calibrate the DO probe
using the YSI 5100 meter using its internal barometer.

YSI5100 CALIBRATION Step-by-step schedule instructing the user on how to calibrate the DO probe to
a specified standard using the YSI 5100 meter.
YSI5100 CALIBRATION - PERCENT Step-by-step schedule instructing the user on how to calibrate the DO probe to

a specified standard in units of % using the YSI 5100 meter.

YSI5100 CALIBRATION - AUTOCAL Schedule for automated calibration of the DO probe to a specified standard
using the YSI 5100 meter.

YSI5100 CAL - PERCENT AUTOCAL Schedule for automated calibration of the DO probe to a specified standard in
units of % using the YSI 5100 meter.

YSI PROOBOD METER CALIBRATION | Step-by-step schedule instructing the user on how to calibrate the DO probe
using the YSI ProODO meter using its internal barometer.
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7.1 Manual Calibration

The following applies to both the YSI 52 and YSI 5100 meters only. This calibration is a direct meter calibration and
therefore does not provide a calibration report and the values will not be recorded in the software.

1. Before calibrating, rinse the DO probe with deionized water to wet the membrane. Dab off the excess water
with a Kim Wipe.

2. Foran air saturated calibration, place the DO probe in a BOD bottle containing ~1 inch of water and ensure
there is a tight seal. To do this, hold the probe and twist the bottle onto the probe until it is held in place. This
can also be done by moving the DO probe into the bottle using manual control (see Section 8.4).

3. Fora Winkler calibration, place the probe into the Winkler bottle and turn on the stirrer as discussed in Manual

Control.

Let the probe stabilize (~5-15 minutes).

Once the reading is stable, from the main menu, click on ‘BOD’ and select ‘Manual Control’.

Select the ‘Serial Devices’ tab at the bottom of the screen, then select the tab for the DO meter.

Click on the ‘Setup’ button. The screen to the below will appear.

PC-BOD - Manual Control
Meter Type sl 52 Q

Nouwuvs

Display Mode
@ Modeis% (" Moce is mol

DO % Detta DO %

Read
Cancel

8. Select the display mode for the calibration (% or mg/L).
9. Click on the ‘Read’ button and when a reading appears, press the ‘Stop’ button.
10. Enter the calibration value, in the appropriate units, in the window below the ‘Send Calibration to Meter’

button.
Meter Type Sl a2 4

Display Mote:
& Modeis% O Modeis mgl

Detta DO %

DO %
Feeet | [pas oo

Send Calioration o hieter

Cancel
oK

11. Click on the ‘Send Calibration to Meter’ button. When the calibration is complete the meter will beep once and
display the calibration value.

12. Check to see that the reading remains stable before beginning a run. If necessary, repeat steps 9 to 11.

13. When an acceptable calibration has been performed, click on the ‘OK’ buttons to exit back to the main screen.
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7.2 Automated Calibration

As outlined in the table above, there are several PC-BOD schedules available for automated meter calibration. It is
important to select the calibration schedule applicable to the meter and probe, and to site-specific procedures.

For an automated calibration, the Sample Name column for the calibration bottle must read ‘calib’ and a calibration
schedule must be selected.

The next section will explain the automated calibration schedule options.
7.2.1YSI 4010 METER CALIBRATION

This calibration is a direct meter calibration and therefore does not provide a calibration report and the values will not
be recorded in the software.

Important: Do not put a calibration on the last line of a template.

1. Click on the PROBE CALIBRATION AutoRun button. The icon will look like the one shown,
customized.

2. Add samples to the run, if desired, using the instructions found in Section 3.

3. For performing a water vapour air saturated calibration, place a bottle with approximately 1 inch of water in
position 1 of the first rack on the Autosampler.

4. Click on the ‘Start’ button in the software.

5. After the probe is rinsed, the software will prompt for the probe end to be cleaned of any excess water. Remove
this water using a Kim Wipe.

6. When prompted, make a seal between the bottle and probe by holding the probe and twisting the bottle onto the
probe until it is held in place.

7. The software will count down from 10 minutes, while the DO reading stabilizes.

8. Follow the OK messages, to press CAL and START on the meter, to take the calibration reading.

9. The meter will beep once the reading has stabilized.

10. Press F1 on the meter to return to the measure value display.

11. Important: Break the seal between the probe and the bottle.

12. The probe will move to the rinse station to rinse, prior to proceeding with samples, if applicable.

unless

7.2.2 YSI5100 BAROMETER CALIBRATION and YSI PROOBOD METER CALIBRATION

This calibration uses the internal barometer in the YSI 5100 or ProODO to calibrate the meter and is the preferred
calibration for these meters due to its accuracy. Itis a direct meter calibration and as a result the software does not
provide a report of calibration results.

Important: Do not put a calibration on the last line of a template.

1. Click on the PROBE CALIBRATION AutoRun button. The icon will look like the one shown, S
customized.

2. Place a bottle with approximately 1 inch of water in position 1 of the rack on the Autosampler.

3. If performing this calibration as part of a run, fill out the rest of the template using the instructions found in
Section 3.

4. Click on the ‘Start’ button.

unless
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5. Enter the rack number on the Autosampler and press ‘OK’.

6. After the probe is rinsed, the software will prompt for the membrane/sensor to be cleaned of any excess water.
Remove this water using a Kim Wipe.

7. When prompted, make a seal between the bottle and probe by holding the probe and twisting the bottle onto
the probe until it is held in place.

If you are using a YSI 5100 meter follow steps 7 — 12. If using a YSI ProODO meter follow steps 14 - 18

8. Once the reading is stable, (typically, stabilization takes 10-15 minutes), the software will direct you via several
‘OK’ messages to go to the main screen of the meter by pressing the ‘Mode’ button on the meter twice.

9. Once on the main screen, press the ‘Calibrate’ button on the meter, followed by the ‘Autocal’ button.

10. The meter will use its internal barometer to calibrate to the correct value.

11. Once the calibration is complete, remove the bottle from the probe.

12. Press the ‘Mode’ button on the meter twice, and then press the ‘Remote’ key to allow the software to read the
meter.

13. If the calibration is being performed as part of the run, the system will continue with the next bottle, otherwise
the sampler will return to the home position and complete the run.

For YSI ProODO meter:

14. Once the reading is stable, the software will direct you via several ‘OK’ messages, beginning with pressing the
‘Cal’ button on the meter.

15. From the list on the meter screen, select ‘DO’.

16. Select ‘DO%’ from list on the meter screen.

17. Select ‘Accept Calibration’. The meter will proceed with the calibration.

18. Once the calibration is complete, remove the bottle from the probe.

19. If the calibration is being performed as part of the run, the system will continue with the next bottle, otherwise
the sampler will return to the home position and complete the run

7.2.3 YSI5100 CALIBRATION and YSI5100 CALIBRATION - PERCENT

Important: Do not put a calibration on the last line of a template.

1. Click on the PROBE CALIBRATION AutoRun button. The icon will look like the one shown, @ unless customized.

Add samples onto the run, if desired, using the instructions found in Section 3.

3. If performing an air saturated calibration, place a bottle with approximately 1 inch of water in position 1 of the
rack on the Autosampler. If performing a Winkler calibration, place the Winkler bottle in this position instead.

4. Click the ‘Mode’ button on the meter twice to go to the main menu. Press the button below ‘Calibrate’ to note
the atmospheric pressure displayed, for use later in the calibration process. Then, click on the ‘Mode’ button
followed by the ‘Remote’ button before continuing with the calibration.

5. Click on the ‘Start’ button in the software.

6. Enter the rack number that is currently on the Autosampler and press ‘OK’.

7. After the probe is rinsed, the software will prompt for the membrane to be cleaned of any excess water.
Remove this water using a Kim Wipe.

8. When prompted, make a seal between the bottle and probe by holding the probe and twisting the bottle onto
the probe until it is held in place. Note: A seal does not need to be made if performing a Winkler calibration.

N
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9. Once the reading is stable, the software will request the calibration value. PC-BOD - Enter DO Calibration Information
Enter one of the following numbers depending on the calibration type:
a. Atmospheric pressure in mmHg (if measuring in percent DO)
b. Atmospheric pressure in inHg (if measuring in percent DO)
c. Atmospheric pressure in kPa (if measuring in percent DO)
d. DO value in mg/L (if measuring in mg/L DO)
For example, in the calibration shown, the pressure in inches of mercury is required. For Winkler calibrations, this
value will be in mg/L.
10. Important: once the calibration is complete, break the seal between the bottle and the probe.
11. If the calibration is being performed as part of the run, the system will continue with the next bottle, otherwise
the sampler will return to the home position and complete the run.

Enter the Atmospheric Pressure in inHg

Done

7.2.4 YS15100 CALIBRATION — AUTOCAL and YSI5100 CAL - PERCENT AUTOCAL

This calibration does not require the user to be present to respond to the OK messages that are in the other calibration
procedures.

Important: Do not put a calibration on the last line of a template.

1. From the main menu, select ‘Setup’, then ‘Calibration Template’'.

2. Click the ‘Load’ button and select the calibration template used. This will likely be named ‘YSI 52 AutoCal’ or ‘YSI
5100 AutoCal’. Click ‘OK’.

3. Enterthe atmospheric pressure in the specified units or the calibration value in mg/L and ensure that the ‘Autocal
without user intervention’ box is checked.

4. Click the ‘Save’ button. Press ‘OK’ to exit back to the main screen.

5. Create the run using the instructions found in Section 3. For the calibration position(s), ensure ‘calib’ is written
in the sample name column for that bottle. Also be sure to load the appropriate calibration schedule by clicking
the ‘Calibration’ button on the run screen.

6. When the runis prepared, place the bottles with the appropriate sample in them into the Autosampler racks. If
performing an air saturated calibration, place a bottle with approximately 1 inch of water in the calibration
positions(s) of the rack on the Autosampler. If performing a Winkler calibration, place the Winkler bottle in
these positions instead.

7. Place the rack containing the first samples onto the Autosampler.

8. To begin the run, click on the ‘Start’ button. When prompted, enter the rack number currently on the
Autosampler and press ‘OK’.

9. When a ‘calib’ bottle is reached, the software will automatically calibate the meter to the value specified in step
3.

7.6 Examining Historical Calibration Data

Calibration data is only stored when using the following templates: YSI5100 CALIBRATION, YSI5100 CALIBRATION —
PERCENT, YSI5100 CALIBRATION — AUTOCAL, and YSI5100 CAL - PERCENT AUTOCAL.

1. From the main menu, go to ‘BOD’, ‘Examine Calibrations’.

2. Under ‘Port’, select ‘Serial’, and under ‘Type’, select ‘Linear’. Under ‘Probe ID’ should be the meter type.

3. Atthe bottom of the window, use the left and right arrows to scroll through the calibrations. The calibration
details will show in the middle of the window.
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PC-BOD - Examnine Calibrations

ECH

[ Select Calibration
Port. Type Probe 10 Calibration |0
|serial ~| [Lnes  ~| [1.Devicevsi 5100 > [vamoo ~|

Calibration D ¥515100 100
Probe D 1. Device Y51 6100 .
Date 08/07/2019 B
Time 12:38.58 PM 2 75

k-1

£
Part 1}
Probe type: Lirear 5 50
Temperature 939K 2722C 5
Temperature entry  Mone B 25
Tyvpe of fit Single Line Fit -
No. of standards 1
Na of Reps 1 0.0 T T T T T T
Operator 0.0 20 4.0 6.0 80 100 120 140
Calibration ¥ alid Yes Standard Value
Calibratior 4 alid

' Graph ﬂ Data |

(Gl El ] Calibration #: 5028 FErint thig Calibration
Record 1 of 1

MAN-MD-BOD-0401-05
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‘Print this Calibration’.
5. Inthe next window, ensure the report selected is ‘calrpt.srw’. Choose whether to print to screen, printer, or

export.

PC-BOD - Print Report(s)

X

Report Lists Available

Name

I:I — Print Optionz
= All Reports in List

CALIBRATION MULTILINE
| CALIBRATION QUADRATIC
CALIBRATION SINGLE LINE
CALIBRATIONS
| EQUATIONS
: EQUATIONS RESULTS REPORT

lw]

Reports in the Selected List

% Indicated Report

_ | Destination
% Screen
" Printer
- " Export Print |

6. An example of a calibration report is shown below:

Report
»

2 e |

The calibration report can be printed to screen, printed to a printer, or exported to another location by selecting
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Report Date: 08/08/2019 : 10:39 AM PC'TfIraI’ON PLUS
Calibration Report

Calibration Record # 6028

In=strument Reeding

T T T T T T
U] mn 40 2] i 00 121 1

Shankd Vabe:
Calibration Settings
Calibration 1D YSI5100 Date 08/07/2019
Channel Time 12:38 P
Probe Type Linear Temperature 99900 K -127215C
Prabe ID 1, Device YSI 5100 Analysis Type Single Line Fit
Calibration Results
Slope 0.979 CorrCoeff 1
Intercept 0.000 Equation: ¥ =( 0.979 ) X+ ( 0.000)
Calibration Validity True Operator
Result Minimum Maximum
Slope 0.979 0.00 0.00
Intercept 0.000 0.00 0.00
Correlation Coefficient 0.0000 0.00 1.00
Mote: "True" means the calibration was within the specified ranges B
FEalaa® mnmmm $lan mlibeabinm e BT susitlsin £k i
EN | o

7.7 Calibration Data from the YSI 4010 MultiLab meter

The calibration value on the YSI 4010 MultiLab meter is automatically evaluated after each calibration. For evaluation,
the slope of the sensor is compared to the slope of an ideal sensor, using the following equation: S = Ssemsor/Sideal. AN
ideal sensor has a slope of 1.

There are four different classifications of the calibration evaluation, summarized in the table below:

Calibration Evaluation

Calibration Record Relative Slope

+++ 0.94<S5<1.06

++ 0.92<S5<0.940r1.06<S<1.08
+ 0.90<5<0.920r1.08<5<1.10
Error $<0900rS$>1.10

(Xylem Inc. (2018). MutliLab 4010-3W Operating Manual ba76194e 03 07/2018. OH.)

Ideally, the calibration record will display +++, which indicates that the sensor is measuring closest to an ideal sensor. If
the calibration record is displaying less than +++, recalibrate, or compare the displayed result to an altitude chart. If the
displayed value matches the chart’s value, then the calibration is valid, however, the sensor may need replacement soon
(i.e. new sensor cap or membrane). It is good practice to always compare the measured value against the attitude chart,
even if the calibration record displays +++.
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8.0 Manual Control

Manual control allows the testing and control of hardware without the use of the schedules and run screen. This section
is very useful for troubleshooting. Access to the different areas of manual control can be selected by clicking one of the
tabs at the bottom of the screen. To enter this section of the software click on ‘BOD’ drop-down menu and select
‘Manual Control...’

8.1 Digital Tab

This tab allows the pumps and stirrer to be turned on or off. Click on the buttons listed below to turn a specific device
on or off. Please note, there are several cable configuration iterations. This manual lists the current cable configuration;
therefore, the customer cable configuration may vary.

Hardware Component Current Digital

Level Sensor (Input) 1

Stirrer 1

Rinse Pump 4

Dilution Pump 9

Fan for Dilution Pump 13

Seed Pump 17

Inhibitor Pump 21

Spike Pump Not on standard cable, available
upon request

R |

pEEHUIEManiraliControll

Continuous Scan

Interval - 1000)
ot oupts @ 0 0@ @ | @ et val ms
Output 1) Output 2 Output 3| Output 4 1| ol

L L L L L L L L
Inputd | Input2 | Input3 | Inputd | InputS | Input 5 | Input 7 | Input

Digital Inputs Scan Diggtal

[ Continuous

Digital 0 8-16 A AL L@ L L)L Q
=

o9 Wo10 WOt B0 W0 014 1o1S | N0 1E

Tl Trel Trof Trel 1fe™ Tiel Tiol Tig

Dotal o724 @ | L Sfirrer Speed(3) - 0
W17 Wo4&  WO19  Wo20 | Mo o 22 o230 24 4 j

T¥sT Tl Tref Trof Trel Trol Trel Tio

Digitsl /{nalog | Serial Devicss f, Autosampler oK

This section of the software can be used to prime pumps or for troubleshooting.

8.2 Analog Tab

This section is currently not used in the PC-BOD software.
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8.3 Serial Devices Tab
This tab allows access to the DO meter.

PC-BOD - Manual Control

It can be used to do a manual calibration (YSI 52 or 5100 only) or to
check that the meter is communicating with the system correctly. T
dth o | e oo |
Read the meter:
s |

1. Select the tab for the DO meter.

Sfirer Speed(%) - 0
<

2. Click on the ‘Read Meter’ button. The temperature and DO .
value in mg/L and % will be displayed in the boxes on the right
of the screen. If there is a connection issue, ‘Meter not
Found’ will be displayed here. See the Troubleshooting Guide 51521 e Baree T2
for possible solutions. B i Dssic: (BT |

Manual Calibration:

See Section 7.1 for detailed instructions.

8.4 Autosampler Tab

This section of Manual Control allows the Autosampler to be moved around the BOD rack. It is often used for manually
parking the DO probe for overnight storage and troubleshooting any sampler issues that arise.

1. Click on the ‘Load Tray from Folder’ button. The window shown on the right will appear. Click on the tray file
name and then click the ‘Open’ button. There may be more than one tray file located here. Make sure the
correct file is selected to prevent possible damage to the DO probe. If unsure, please contact MANTECH or your
local distributor for technical assistance.

2. Click on the ‘Home Sampler’ button. The sampler will move to the home position (back left of the sampler bed),
and the Z-arm will become active. If the sampler is already in the home position, it may appear that nothing is
happening but within a few seconds the two buttons will become active.

3. To move the Autosampler to a specific location first select one of the three zones:

a. Rinse: moves the DO probe and dispensing tubes into the rinse station
b. Tube: moves the dispensing tubes into the bottle
c. Bottle: moves the DO probe into the bottle

4. Select the bottle location to move to using the drop down menu. For example, selecting ‘Bottle’ and ‘9’ will
move the DO probe into the 9" bottle position.

5. To move the Autosampler to the specified location click on ‘Go to this location XY only’ to move above the
zone. Do not use the ‘Go to this location XYZ’ button as it may move the probes too far into the bottle, causing
an Autosampler error.

6. To move the Autosampler in the Z direction (up and down), enter the number of millimeters to move in the box
next to ‘Z Target (mm from current position)’. A positive number will move the probes up from the current
position and a negative value will move them down. Click ‘Move to Z Target’ to move the sampler. For example,
entering -20 will move the Z arm down 20 mm.
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’.2. [Ei]222 sampler 2 position GTY
My Recent
Documents
(i
Desktap
a5
My Diocuments
by Computer
My Network — File name: |222 sampler 2 position GTY ﬂ Open |
Places
Files of type: |Tray files [*.atw] j Cancel
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PC-BOD - Manual Control

General

Home: Sampler
ial Operations

Laad Tray from Falder

Tray Loated - 222 sampler 2 postion BT

Battle

Zam

I Target (mim from Current posttion) |0
1 rm Speed
c1 2

@3

Lioid Level Senstivity (%) |7 Q

ootometommmyvons | | | K] 2l

Continuous Scan
Interval - 1000ms

T P |
oo |
e |

Stirrer Spesd(%) - 0

Digtal £ Analog f Genal Devices b Autazampler

9.0 Hardware Setup

This section of the software details how the various components are connected to the system for correct
communication and operation. For the most part, changes to this section of the software will not need to be made. The
primary reason to enter into this area would be to update the pump flow rates as determined in Section 12.4. To view
this section of the software, from the main screen, click on ‘Interface’ followed by ‘Hardware Setup’.

9.1 Serial Devices

On this tab the DO meter model is specified as well as where it is connected to the interface. In the example below, a
YSI 52 meter is connected to the system on the first serial port of the interface. To change the meter connected to a YSI
5100, click on the ‘Modify Serial 1’ button and select ‘YSI 5100’ from the list.

Also on this screen is the computer Comm Port location for the Interface
module (TIS). In the example on the right, the interface is connected to

Cornm Ports

What iz Connected ba the Cornm Port

|2

Comm Port 2 on the computer. Depending on the computer used, the

interface may also be connected to Comm 3 or 4. Unless the system does
not use an Autosampler, the Comm Port for the interface should not be
Comm 1, as this port is reserved for the Autosampler connection.

9.2 Digital/Amplifiers

Modify Serial 1
bodify Serial 2
Modify Senial 3

Modify Serial 4

ElE -l

Devices: Connected ta TIS

Meter, w51 52
Hone, Mo Device
Hane, Mo Device

Hone, Mo Device

This tab is where the pumps connected to the system are specified as well as where information such as flow rate and

maximum volume to inject are entered.
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The ‘Basic Digital Output Lines’ section shown to the right is
where information for the dilution, seed, and inhibitor pumps as
well as the stirrer is located (customer configuration may vary).

BOD Only - DO Meter stiner is attached to Digital Line: |4 =

Basic Digital Input Lines

Line Mame Line Mame
The flow rate of each pump allows the software to deliver the ; — : s
2 |Digh 5 |Digin
correct amount of reagent. The maximum volume to inject is 3 [pgna 7 [Ggm
4 |Digin4 2 |Digna

also established here. This volume prevents bottles from
. . . Basic Digtal Output Lines -
overflowing in the event of level sensor failure, as well as Defeuk  Flowfile  Manlriecion

Line Mame Type State mbéminy) [mL)
protects from volume input errors. To modify these numbers, 1 [Dibion pump PerctaicPunp ~| @ [1200 0
. . . . 2 [Seed pump Peistaic Pump »| @ |13 20
simply delete the current information and type in the new o evtichms <] © |1 5
number. Refer to Section 12.4 for instructions on how to 4 Jotina SimpeDighsl  ~| @
determine a pump flow rate.
There are additional pumps located on the E———
‘Extended digital 1/0’ tab as shown to the right T BT B oiae Max Volume
(customer configuration may vary). To make & 'D”u"t“;ut Spike Pump Peristaic Fump. | @ |15 [0
changes to the flow rate and maximum volume to Line [1/0 Narme D e Stale [FlowRate  [Maw| A
.. . . . 13 Spike Pump Peristaltic Pump
inject, click on the pump and edit the value in area 2 Jirpat | [Digi014 e py—— e | B
above the grld 15 |lnput Digld15 na nfa |nfa nfa
16 [Input Digl016 nia nfa |nfa n'a
. 17 [ Output RIMSE Peristaltic Purnp OFF 250 100
Note: The ‘name’ for the rinse pump must be 18 [input  Diglo1 n/a nwa |nia nia
. . . . 139 |Input Digld13 / / /! /
‘RINSE’ in order for the skip rinse function to work 2 {rex D020 e e ] @
correctly, so do not modify this information.
9.3 Sampler
Select the Type of Autosampler that iz Connected
X X X . © Mane " Standard [223] " Large (2224)  Megal215] & Lage (2711
This tab contains information about the type of
Autosampler connected to the system. ———
\ahge sampler Lonhiguration,
It iS alSO Where the amount Of time that the SOftware Wi” Run Sampler Search Ltility.

try to establish communication with the Autosampler is
set. The standard setting is 120 seconds; if after this
amount of time communication cannot be achieved, an
‘Autosampler timeout exceeded’ error with be displayed.

Sampler TimeOut [z] 120

10.0 Reports
This section of the manual will describe how to manually view, print and export a PC-BOD report.

All reports can be automatically set up to do any/all of these functions at the end of a run. This is usually set up at the
time of installation but can also be done by contacting MANTECH or your local distributor.
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10.1 Initial Report

This report will automatically be printed to the computer screen at the end of an initial run. From here it can be
manually sent to the printer by clicking on the print icon in the tool bar at the top of the screen or by going to ‘File’,
‘Print’.

If an initial report needs to be printed at a later date, follow the directions below:

1. Onthe main screen click on ‘BOD’ and then select ‘Run BOD...".
2. Choose the ‘Load Existing Runs’ tab.

¢ Initial Runs to Finish (" Finals to Finish " Finalz due Today { Recently Completed

DueDate [DusTme | | Timestartzd [arderumber = Load Selected

M 0872172007 | 11:14:01 AN EEBID&"\G;Z[I[IT 11:14:01 Al Z0070818-3 FiS
B 559|08/21/2007 |9:44:11 AN |20070821-1 F
b F
b F

7 1 22 AM 20070822-1
2009 |9:34:45 AM |PC_BOD_20080604-1

Print Today's Runs

v

/) s

Run Information/Template Controls  |gad Existing Runs | Resuts

3. Click on the ‘Finals to Finish’ selection and locate the run in the list shown. The most recent runs are located at

the bottom of the list.

Click on the ‘Load Selected’ button.

Click on the ‘Convert Finals Run to Initials Run’ button. The run will be converted to an initial run.

Press the ‘Start’ button and enter the last rack number present in the run.

The software will check that all data is present in the template and then reprint the report to the screen. If an

Autocal is being performed in the rack specified, the calibration will be performed again before the report is

displayed. This can then be printed as described at the top of this section.

8. Once finished, press ‘Done’ and software will exit to the main screen. The run will once again be located in the
‘Finals to Finish’ section of the software.

Nous

10.2 Final Report

This report will automatically be printed to the computer screen at the end of finals. From there it can be manually sent
to the printer by clicking on the print icon in the tool bar at the top of the screen or by going to ‘File’, ‘Print’.

If the final run has been completed recently, follow the instructions below. If the report to be printed is older, follow
the directions in Section 10.3 below.

1. On the main screen click on ‘BOD’ and then select ‘Run BOD...’

2. Choose the ‘Load Existing Runs’ tab.

3. Click on the ‘Recently Completed’ selection and locate the run in the list shown. The most recent runs are
located at the bottom of the list. If the run is not present here, follow the instructions in Section 10.3 below.

4. Click on the ‘Load Selected’ button. The run will be transferred into the ‘Finals to Finish’ section.

Press the ‘Start’ button and enter the last rack number present in the run.

6. The software will check that all data is present in the template and then reprint the report to the screen. If an
Autocal (no user intervention) is being performed in the specified rack, the calibration will be performed again
before the report is displayed. Once on the screen, the report can be printed as described at the top of this
section.

7. To export the data, click on the File menu on the report, and select Export.

g
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8. For the ‘File Type’ select either ASCII Delimited File (*.txt) or Fixed Field ASCII File (*.txt). Click on the ‘...’
button and choose a file location and name the file. Click OK and the file will be created. This file can then be
imported into another software package, such as LIMS software.

9. Once finished, press ‘Done’ and exit to the main screen. The run will once again be located in the ‘Recently
Completed’ section of the software.

10.3 Post Run Report
This section of the software contains data from all runs that have been completed to date.

1. From the main menu, go to ‘BOD’ and select ‘Post Run BOD Analysis’.
2. Inthe ‘Runs to Complete’ section at the bottom of the screen, select the desired run; the most recent runs will
be at the bottom of the list. Once selected, click on the ‘Load Selected’ button and the run will be shown on the

screen.

[rack_[samele [samere [Bot [omston s Tinie. [sampie [seea [is  [spke [iwa [rinai [ [ [[poe | | ~
Hame B [rum] ol ami {es002 | val | val imijvol (mLjioc[volmijpo oo [oepiet] [sop | [average [Fiags
caib 1 00 |No |00 [000 (000 |No 000 (000 [000 (000 | 000
plank 2 (314 (Mo (00 000 (000 |No (000 807 |940 103
sesd 3 370 Mo (80 (000 (500 Mo (000 |51 [s21 |-070 | |00 0 o
seet 4 (3008 Mo 00 (000 (1000 Ne (000|859 |82 |-085 | |0.00 )
sees 5 2627 |No (00 (000 |15.00 |No |00 3
Les_BoD 5 (2047 Mo (00 600 (500 (We |00 200 | sDgD
Les_BoD 7 374 Mo 00 (600 (500 Mo |0.00 0
Los_8aD & (3065 Mo 00 600 |00 No |00 0
Lcs_BoD 9 058 Mo 00 (600 (500 No |00 0
stiuent 103068 |No (00 1000 (500 (Mo 000 0
effluent 113078 Mo 00 2000 500 No 000 0
effivent 123074 Mo 00 3000 (500 Mo  |0.00 0 .

Seed Conection Factor-B0D 12000 Seed Conection Factor-£800 |0000 Blark Average Deplelion | 1030

Spike Conection Factor-B0D %00 Spike Comection Facter - caOD /0000
[ Use Original Method

Selectbethod | BODE CBODS Version 4

Runs to Complete

|DateGtaned | TimeStaned [DateFinished| TimeFinished[ 0rdeiumber Runnumber [IniiaiCalNo [FinalCalo [\ L oa Selentnd
¥[08/16/2007 B:49.28 M 08/16/2007 10.01:20 &M 200708161 556 524 525F Flags Legend —>
08/16/2007 10:10:0 AM 08/16/2007 | 11:05:38 AM 200708162 557 526 527 F

Order Humber

200708161

3. To calculate the results using the original method, click on the ‘Run Method’ button. If a different version of the
calculations or rules is to be used see Appendix D.

4. To print the data, click on the ‘Print Results’ button which has now become available. The screen below will
appear.

Report Lists Available

Print Optionz
Name L A
- " AllReports in List
BOD TIMETABLE - i
BODMETHODS + Indicated Report
L BODPOSTRUN Destination
CALIBRATION MULTILINE B o Fremr
CALIBRATION QUADRATIC ¢ Printer
2 ATION S
o CALIBRATION SINGLE LINE 2  Export Print
Reports in the Selected List
Report
P| rebodfin. SRW

5. Select ‘Print’, leaving the default settings as is. The report will be displayed on the screen.
6. From there it can be manually sent to the printer by clicking on the print icon in the tool bar at the top of the
screen or by going to ‘File’, ‘Print’.
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7. For File Type select either ASCII Delimited File (*.txt) or Fixed Field ASCII File (*.txt). Click on the “...” button
and choose a file location and name the file. Click OK and the file will be created. This file can then be imported
into another software package, such as LIMS software.

11.0 Quality Control Data

This section of the software allows data in the QC regimes to be viewed. There are four QC regimes that have been
setup in the system:

1. BOD LCS Average: plots the average of all GGA standards analyzed for BOD within a run

2. CBOD LCS Average: plots the average of all GGA standards analyzed for CBOD within a run
3. Seed Correction BOD: plots the BOD seed correction factor per ml of seed.

4. Seed Correction CBOD: plots of the CBOD seed correction factor per ml of seed.

Note: -9999’ will appear in QC plots if all standards in the run fail the depletion, fail residual DO rules, or if that sample
type was not in the run. If any or all standards pass the rules, the average will be used in the QC plot.

PC-BOD - Active QC Regime : SEED CORRECTION CBOD
Select QC regime Comments Done

5 AVERAGE Pririt & Repart
CEIOD LCS AVERAGE Falze 1

lCEIOD LCE AVERAGE True 2

| %

™ Show only current records

Set Query Active Cuery
Operator I—L| Regime SEED CORRECTION CHOC
f—— Operator
i efaul
Sltiolbatsl)1 =S 2007 > 4 Date Range 30011213899 to 04072007
Ending Date 040772007 -

Iv Include only selected data in control limit calculstions

Iv Include outliers in control limit calculations
[™ Use Shewhart estimates for standard devistion

Iv Chart marked outliers
Execute Query

| \QC regime query {Control chart - individuals {QC data/

1. Toview a quality control plot, click on the ‘Quality Control’ menu on the main screen and then on ‘View a QC
plot’.

2. Select a QC regime by clicking on the desired chart from the grid on the top left of the screen.

3. To access the data in the QC plot, select the check box ‘Show only current records’.

4. Click on the ‘Execute Query’ button, then choose the ‘Control Charts — individual’ tab to see the graph, or the
‘QC data’ tab to see the detailed data.

5. Totag a data point as an outlier, select the ‘QC Data’ tab and double click on the ‘No’ beside the data point to
change it to ‘Yes'.

6. To remove this point from the graph, go to the ‘QC regime query’ tab and press the ‘Execute Query’ button.
The graph in the ‘Quality Control Charts — Individual’ tab will now have the outliers removed.
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12.0 System Maintenance

12.1.1 Priming Reagent Lines — Beginning of the day

At the beginning of a day the system will be used, the lines will need to be filled with fresh reagent. Often, the database
will have an AutoRun button on the main screen designed to guide you through this procedure. If this is not found,
follow the instructions below to prime the lines.

1. Place the tubing into the reagent bottles below the liquid level.

2. Place an empty beaker under the tips on the Autosampler arm to catch the waste. When priming the dilution
pump line, it is best if the tips are in the beaker as the water will eject with some pressure once it reaches the
tip. This can be done by moving the Autosampler in manual control or by holding the beaker up around the tips.

3. Manually turn on the dilution pump(s) using the switch on the front of the module until the dilution water is
ejecting from the tip and there are no bubbles in the lines. Turn the pump to the ‘Auto’ position to allow the
software to control the pump during the run.

4. Manually turn on the remaining pumps using the switch on the front of each pump and let them run until the
lines are full and no bubbles are present. This can also be done by turning on the pumps in manual control. Once
complete, turn the pumps to the ‘Auto’ position to allow the software to control them during the run.

12.1.2 Rinsing out Reagent Lines — End of the day

At the end of each day, it is important to empty the lines of all reagents to prevent growth. This is especially important
for dilution and seed solutions since growth can occur very rapidly if left in the lines.

1. Lift the tubing in the reagent bottles above the liquid level in the bottle.

2. Place a beaker under the tips on the Autosampler arm to catch the waste. When emptying the dilution pump
line, it is best if the tips are in the beaker as the water will eject with some pressure. This can be done by
moving the Autosampler in manual control or by holding the beaker up around the tips.

3. Manually turn on the pumps using the switch on the front of each pump and let them run until the lines are
empty. Turn the pumps off. This can also be done by turning on the pumps on manual control.

4. Place the tubing from the reagent bottles into a beaker of DI water.

5. Manually turn on the pumps as above and let the lines fill with DI water.

6. Once sufficient water is present, remove the ends of the tubing from the DI water beaker and let the lines fill
with air.

7. When complete, turn the pumps to the ‘Auto’ position.

8. Store the probe in a BOD bottle with 1 inch of water over night. This can be done manually or by using the ‘Park
Probe’ Autorun button on the main screen.

12.2 Database Management — Twice a month

An automated backup is performed at the end of each sample or each rack to ensure that no data is lost during a power
failure or other unforeseen circumstance. As a result, the backup files will accumulate over time and must be
periodically removed.

The instructions below will describe how to locate and remove the backup files for the system.
1. From the main menu of the PC-BOD software, select ‘Utilities’ followed by ‘Database Zipping’'.
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2. Inthe Auto Zipping section, note down the file MO0, Jatabse Zignine
path(s) for the backups. In the screen shown onthe | /™™™”

Select BackupType

next page, this is C:\PCBOD backup\Results and * Fesut Database o, =,
C:\PCBOD backup\Setup. Press ‘Done’. ® B

3. From the Start menu on the computer, locate the ERRTR s, A
backup folder(s) by following the path(s) noted = =l [Em—
above in Step 2. e

v Automatically Backup the Results Database
Directory | C:APCBOD backuphResults

4. The backup files will be named using a date stamp
YYMMDD##. For example: the 11" results backup
performed on March 2", 2010 would be named Zr:t“ﬂ';”““T;‘fpi:ﬁ;pht:kj:‘\;";’fme |
‘Results10030211".

5. Highlight the files that need to be deleted by holding i:‘25::L::E:T:ezép.,ZZZTQT:J:;T:”&
the left mouse button and dragging. Never delete all - U et o oDt et E z:::::: :i:zt -
of the backup files at once; keep several of the most
recent backups in case they are needed. If Setup and Results files are in the same folder make sure to leave
several of the most recent backup for BOTH the Setup and Results tables.

6. Pressthe ‘Delete’ key on the keyboard and select ‘Yes’ to delete all highlighted files.

12.3 Changing the DO Probe Membrane — minimum once a month or as needed

For BOD systems that use a membrane probe, it will be necessary to change the DO probe membrane and add
electrolyte solution to the probe. An Autorun button has been set up with a schedule that allows easy access to the
probe without removing it from the system.

The membrane can last anywhere from a few hours to several weeks depending on the nature of the samples being
analyzed and how the probe is cared for. Probe readings that are erratic or do not stabilize are the most common
indicator that electrolyte needs to be added to the probe or that the membrane needs to be changed.

1. On the main screen, select the ‘Change Membrane’ Autorun button.

2. When the ‘Run BOD Analysis’ screen is open, click on the ‘Start’ button, enter a valid rack number and press
‘OK’.

3. The Autosampler will move the probe to an easily accessible position, so that the membrane may be changed.

4. Unscrew the old membrane from the bottom of the DO probe. Fill the new membrane halfway with electrolyte,
screw it back into place and press ‘OK’.

5. The probe will need to sit for at least 30 minutes in a BOD bottle containing 1 inch of water before calibrating or
running samples.

12.4 Changing the DO Probe Sensor Cap - yearly or as needed

For BOD systems that use an optical probe, it will be necessary to change the DO probe sensor cap and input the sensor
cap coefficients into the meter. An Autorun button has been set up with a schedule that allows easy access to the probe
without removing it from the system, and step-by-step instructions for inputting the new sensor cap coefficients into the
meter.

Sensor caps typically last one year, depending on the nature of the samples being analyzed and how the probe is cared
for. Probe readings that are erratic or do not stabilize are the most common indicator that the sensor cap needs to be
replaced.
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1. Onthe main screen, select the ‘Change Sensor Cap’ Autorun button.

2. When the ‘Run BOD Analysis’ screen is open, click on the ‘Start’ button, enter a valid rack number and press
‘OK'.

3. The Autosampler will move the probe to an easily accessible position, so that the sensor cap may be changed.

Follow the OK messages within the schedule to replace the sensor cap and input the coefficients into the meter.

5. The probe must be calibrated after replacing the sensor cap.

E

12.5 Checking the Flow Rate of a BOD Reagent Addition Pump — Once a Month

The flow rate of a pump should be checked once a month or if issues arise with BOD results. Also, if any of the tubing is
changed on a pump, the flow rate will need to be verified.

12.5.1 Automated Pump Calibration

Use the following instructions if your database contains schedules already set up to assist in the pump calibrations.
These schedules will have the following names:

PUMP CALIBRATION — DILUTION
PUMP CALIBRAITON — INHIBITOR
PUMP CALIBRATION — SEED
PUMP CALIBRATION — RINSE

If these schedules are not in the database refer to the instructions found in Section 12.4.2 below.

1. From the main screen, click on ‘BOD’ and select ‘Run BOD...".

2. Onthe BOD analysis screen, click the ‘Schedule’ button and select the pump calibration schedule for the pump
to be calibrated. Press ‘OK'.

3. Fill out the sample name column with the name of the pump to be calibrated.

4. Press ‘Start’.

5. Follow the instructions displayed on the screen. The pump will automatically be turned on/off after the specified
amount of time (usually 60 seconds).

6. The pump calibration will be performed 5 times so that the results can be averaged.

7. Follow the instructions in Section 12.4.3 to enter the flow rate into the software.

12.5.2 Manual Pump Calibration

The following instructions can be used for any of the pumps present on the PC-BOD system but will be described
using a seed pump.

The pump calibration can be done using deionized water or seed.

1. Place the end of the tubing in a bottle of seed or a beaker of DI water.

2. Using the switch on the front of the module, manually turn on the pump until the line is fully primed. Discard
any liquid obtained.

3. Place an appropriately sized graduated cylinder (see per chart below) under the tips on the BOD sampler arm
and manually turn on the pump for exactly 1 min (Use a stopwatch or the clock on your computer). Note: if
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performing a calibration on a high flow rate pump, such as the dilution pump, a time of 15 or 30 seconds can be
used and the result multiplied by four or two respectively to give the flow rate per minute.
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Pump Approximate Flow Rate (ml/min)

Dilution 400-600 for single headed and
1000-1200 for dual headed

Seed 10-20ml

Inhibitor 10-20ml

Spike 10-20ml

Rinse 200 - 250ml

4. Record the volume pumped.

5. Repeat at least 2 more times and average the results

6. Once this is complete the flow rate in the software will need to be changed — see section 12.4.3 below.

12.5.3 Changing the Flow Rate

1. From the main screen, go into ‘Interface’, and select ‘Hardware Setup’.

2. Click on the ‘Digital/Amplifiers’ tab and then ‘Basic digital I/0’ or ‘Extended digital /0’ depending on the pump
flow rate to be updated.

3. Look at the chart below for the list of current digitals, to modify, if a different flow rate was observed. Please
note, customer pump and digital configurations may vary. If the customer setup is not identical to the chart, use
the labels attached to each pump to determine the relevant digital.

4. Enter the average flow rate obtained above in Section 12.5.2 in the flow rate box and click on OK.

Pump Digital to change in Hardware Setup
Dilution Output 9

Seed Output 17

Inhibitor Output 21

Spike NA

Rinse Output 4

With an accurate flow rate, the software will be able to accurately deliver the volumes specified on the run screen.

12.6 Replacing Pump Tubing — Once every 3 months

To keep the system running optimally, Tygon pump tubing should be replaced regularly according to the length of time
below, or when any growth is present in the lines. Amount of use will vary how often the tubing should be replaced. Note
that bleach can be used to clean any clear tubing. Do NOT bleach anti-microbial silver tubing.

Tubing Type Time to Replace
Dilution Every 3 months for silver anti-microbial tubing and
Every 1-2 months for normal tubing
Seed Every 1-2 months
Inhibitor Replace as needed
Rinse Replace as needed
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Complete tubing kits for each pump can be purchased from MANTECH or your local distributor to ensure correct tubing
sizes and fittings are used.

1. Lift the tubing in the reagent bottles above the liquid level in the bottle.

2. Place a beaker under the tips on the Autosampler arm to catch the waste. When emptying the dilution pump
line it is best if the tips are in the beaker as the water will eject with some pressure. This can be done by moving
the Autosampler in manual control or by holding the beaker up around the tips.

3. Manually turn on the pumps using the switch on the front of the module and let them run until the lines are
empty. Turn off the pumps.

4. Place the tubing from the reagent bottles into a beaker of DI water.

5. Manually turn on the pumps and let the lines fill with DI water.

6. Once sufficient water is present, remove the ends of the tubing from the DI water beaker and let the lines fill
with air. Turn off the pumps and place them in the ‘Auto’ position.

7. Remove the fittings and attached tubing from the yellow tubing that goes into the pumps.

8. Undo the spiral wrap from around the tubing going to the Autosampler arm and detach the tubing from the
probe holder by pulling straight up.

9. All tubing should now be free to remove from the system. Note: you may want to keep the old lines so that they
can be used to measure the new lengths of tubing.

Yearly, the inner pump tubing will need to be replaced. Look at the pumps shown below to determine the next step. If
the system contains a pump like that shown in ‘A’ below, follow the instructions in steps 10-17. If the system contains a
pump like those shown in ‘B’ or ‘C’ follow steps 18-23.

g , S A A= )
10. To change the inner pump tubing, the faceplate on the pump will need to be removed. Using a Philips screwdriver,
undo the four screws holding the faceplate in place.
11. Gently pull out the yellow tubing from around the rollers by pulling it towards yourself.
12. Replace with the new tubing. In order to get the tubing back around the rollers it is often helpful to manually turn
on the pump. This is more easily accomplished with slow speed pumps so be careful if using this technique with
the rinse pump or dilution pump as they rotate quickly.

13. Once the tubing is in the place, replace the faceplate and secure it with the e Titra Rinse"/A

dule

4 screws.

14. Measure out the new tubing and attach it back to the pumps using the
fittings included in the tubing kits. Note: the input tubing which comes from
the reagent bottle should be attached to the bottom of the pump and the
outlet to the sampler arm attached to the top.

15. Once all tubing is connected, use the spiral wrap to hold the tubing going to
the sampler arm neatly together. ‘ i

() Assoctates inc. |
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16. Perform a flow rate check on the pumps as described in Section 12.40.
17. Rinse the new lines with DI water and then with reagent prior to sample analysis.

The following instructions are applicable for both pump B and pump C shown above.

18. Remove the pump head by pushing on the clips at the top and bottom of the pump
head and sliding it off.

19. Attach the new pump head by pushing it onto the shaft and clicking it into place.

20. Measure out the new tubing, using the old tubing if possible and attach it back to
the pumps using the fittings included in the tubing kits. The pump head will have
arrows depicting where the intake and outlet are; the intake of the pump should
lead from the water carboy or reagent bottle.

21. Once all tubing is connected, use the spiral wrap to hold the tubing going to the
sampler arm neatly together.

22. Perform a flow rate check on the pumps as described in Section 12.40.

23. Rinse the new lines with DI water and then with reagent prior to sample analysis.

Push Here
|

12.7 Replacing the Rollers in a Pump — Once a year

Every year, the rollers should be changed on the rinse/reagent addition pumps however it is best to change the rollers
on the dilution pump every 6 months due to its speed. This will allow for best performance and delivery of your
reagents and rinse waters. These parts can be purchased from MANTECH or by your local distributor.

1. Ensure the pump tubing is empty and rinsed of all reagent before proceeding. For instructions on this see
Section 12.1.2.

2. Unplug the power cord and serial cable from the back of the pump.

3.

Titra-Rinse /A

PC-Titrate ® e

7~ Man-Tech
{ f;»wc-.:l:fuc

4. Unscrew the 4 screws from the pump head using a Phillips screwdriver and take off the faceplate.
5. Gently pry open the metal clip with a flat-head screwdriver on either side then carefully pull up the roller unit
from the pump head and take out the tubing.
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6. Lift the first metal piece off the rollers, and take off the red or black rollers, and set aside.
7. Remove the metal rods from inside the rollers.

8. Put the new rollers on the bottom metal roller device and insert the metal rods removed from the previous
rollers.

9. Replace the top metal piece onto the roller unit.

10. Leave the unit unclipped until it is back in place on the pump head, and clip it back together with your fingers.

11. To get the roller unit seated on the tubing correctly, gently turn the roller unit to go over the tubing or follow
suggestions in step 12 of Section 12.5.
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12. Replace the faceplate and the 4 screws using the Phillips screwdriver.
13. Plug the power cord and serial cable back in.

14. Rinse the lines with DI water and the reagent prior to analyzing samples.
15. Carry out a flow rate check as described in Section 12.4.

A

13.0 Software Customization
13.1 Setting up Columns for Display on Run Screen

The layout and display of the BOD run screen is fully customizable. In order to remove, add or rearrange columns on the
run screen (BOD/Run BOD...), follow the instructions below. See Appendix A for more information on each column.
From the main menu, select ‘Utilities’ and ‘Setup Columns for Display’. The screen shown will appear.

1. The section on the right side of the screen shows the

columns that are currently on the run screen and the order

in Wh|Ch they appea r. Auailable Columns Calumns to Display
2. Toremove a column from the screen, click on the title of LY Sequence Nurber "
ata ac umber
i i i inti Datall Buttle Hurnber®
the column in the list and click the arrow pointing to the DataT0 - Bl Nurrber
Data12 Sample 1D Lo
|eft Datal3 ¢en Predilution Factor
3. To rearrange the order of the columns, click on the column Dol Sem it
- . . Datalf Inhibitor Y olume*
to be moved so that it is highlighted and use the ‘Up’ or a1y Sanpl Ve
ata eed Yolume™
‘Down’ buttons respectively. Note: It is important that the Date1s SplkeVolume
first 3 columns of the display be sequence number, rack b et Temeerature
number and bottle number as shown in the figure. Dot B Sl
. . Dratab GreatLs *
4. To add a new column, select it from the available columns B:é; g'ue[?fm'm
atal reatlessen #
list on the left side of the screen and click the arrow Data3 BOD Average’
B . . ) . Dilution Wolume* Flags®
pointing to the right to move it to the columns to display DO Locked ¥
. * tagged columnz highly recommended for display
SeCtIO n. MOTE: 'Sequence Mumber should alwaps be the first column to dizplay
5. To move this column around on the screen, repeat step 4 Cancel | oK
above.

6. Once finished, press ‘OK’ to exit back to the main screen.
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13.2 Creating Autorun buttons

Autorun buttons are shortcuts to specific templates that appear on the main screen. They allow commonly used
templates to be loaded in just one click. The instructions below require that the template for the AutoRun button to be
already created and saved. If this has not been done, see Section 2 to create the template prior to continuing.

X

1. Click on the ‘Utilities’ menu followed by ‘Edit Autorun Buttons’.
Alternatively, the ‘Link to Autorun’ button can be used on the run
screen.

2. Select the timetable to be used for the Autorun button from the

‘Timetable’ drop down menu.

Using the arrows to scroll, select the icon to display.

4. Click on the ‘Save As’ button and enter a name for the button. It
is a good idea to use the same name for the button as was used
for the template to prevent confusion. Press ‘OK’ to save the
Autorun button.

5. To make another button, repeat steps 2-4 above. When finished,
click ‘OK’ to exit back to the main screen. The Autorun buttons
will now be present here.

6. If at any time the template referenced in the Autorun button is modified, the software will automatically use the
most recent template version for that Autorun button.

PC-BOD - AutoRun Button Definition

Button/lcen Description;
|BOD-CBUD DAILY Verzion 2

TimsTable
| BOD-CBOD DALY

2
= | 15

Change Icon

w

I=c|ad

Save A= |

Save Delste | Print |

13.3 Viewing or Editing BOD Rules

The BOD rules which define the acceptable limits for seed, blanks, standards and samples are found in the BOD Method
section of the software. In addition, parameters for other flags such as temperature and incubation time are setup here.
When any of these values are outside the set limits, the software will display a warning or flag to identify in what
manner a sample has failed. Any changes to this section can be made by changing the value in the text box and using the
‘Save’ button.

1.

From the main menu, click on ‘Setup’
followed by ‘BOD Method’.

Click on ‘Load’ and select the BOD Method
used in your program. Most commonly this
will be named either ‘BOD5 CBOD5’ or
‘BOD5 20" Seeded - 050307’. Press ‘OK’ to
load the method.

The flags that are applied to all bottles are
defined on the ‘Settings’ tab. The
temperature flags have lower and upper
limits for both initial and final DO readings.
These can be changed by typing the new
value into the text box and clicking ‘Save’.
The settings in the ‘incubation period’ and

Bottle Size (mL)

Initial
Lower Temperature Limit

Upper Temperature Limit

Incubation Period [0 ays)

Ihcubation Range [+/- Hours)

Incubation % arning [Hours]

|dentify labels az follows

Elarks

Seeds

EOD Standard
Seed Control
Spike

Supersaturation Limit |3.000

T
o
.

Final
Lower Temnperature Limit

Upper Temperature Limit

T

BLANK
SEED

GGA_BOD CBOD Standard

SEED COMTROL

SPIKE

7
e

Percent Yariation Permitted [Toxicity] |30

GGA_CBOD

‘incubation range’ sections are used to determine if the sample incubation time was correct or if an incubation

flag should be displayed.

The ‘incubation warning hours’ determines when runs will appear in the ‘runs due today’ section on the main

screen and in the load existing runs tab on the BOD analysis screen.
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6. The ‘Identity labels’ are words reserved for specific functions within the software. These words are case
sensitive and need to be used in the sample name column when setting up a run containing that sample type.
This enables specific sets of rules to be applied to bottles with these specific sample names. For example, any

bottles with the sample name ‘seed’ T —
will be used to calculate the seed — o
correction factor. e e foao -

7. The ‘Super-saturation limit’ is the
maximum acceptable DO value; above
this a super-saturation flag will be used. ¥ “efesaetmfie

[ Use Spike Selection Rule

8. Click on the ‘BOD Rules’ tab to see the @ Fine DO less than oo 9 Finel D0 esshon i
¥ Depletion (deliaDO)less than [2000 ¥ Diepletion (dta D0) less than [2000

rules which are applied to BOD samples.
9. To change which rules are being
applied, use the check boxes to the left 1% Use Sanple Selcton e

[~ Depletion Range between and v Depletion Range between 4 000 and R.000

of the rule. For additional information @ Fid DO s o oo s
on the rules see A:_] :_Jendix = ¥ Depletion [deka DO} lsss than (2000 :::;”:' e
10 For more information on WhICh ﬂagS W Ignore Depletion Rule for norDiluted Samples
will appear for each rule failure see the 40D Cake - Ceate Equatiors

flag definitions in Appendix A.
11. The same rules are present for CBOD samples on the ‘CBOD rules’ tab. These can be selected and modified in

the same way as the BOD rules.
12. If any changes have been made to the BOD method press the ‘Save’ button before pressing ‘OK’ to exit back to
the main screen.

13.4 Enabling Passwords
The password section of the software allows control over which menu options are available to different users.

1. From the main menu, select the ‘Utilities’ New Acsourt | Evisting dcoeurt Edit | Authores Blobal Setings | ccess |
menu and click on ‘Passwords’.

2. Select the ‘Access’ tab. This section is
where access to specific screens is set up 'l Gt dme s P B Diys between Password Evpialion [31
for each type of user. ‘Hidden” menus will
be inaccessible and ‘Edit’ menus will be
fully accessible to users. Wi FasswordLengin [3 Chaacters

3. If the availability of a menu option needs to
be changed for user, double click on the
box containing the menu title to cha nge it IV Enforce Accounts Aging  Flemove accaunts that are unused for mare than ,T days
from ‘Edit’ to ‘Hidden’ or vice versa. I Requie passnadertpater [ 120

4. |If changes have been made, click on the
‘Save these Changes’ button.

5. Next, click on the ‘Global Settings’ tab and
un-check the ‘Disable Password System’ -
box. The options below will appear. [

v Limit Password Entry &ttempts to |10 Times

Prompt User of Impending Passwords Expiration when |5 Days Left

[~ Open Software Full Screen, no System Buttons

[~ Prompt for Explanation when methods, etc are Changed [ Allow timetables with invalid calibrations to continue
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6. Readthe obtlohs available for the passwords and
select which ones to use by checking/un-checking

Enter the New User's Mame |Cﬁ1ﬂi'3
the boxes. [Caw
. ) Enter the Mew Usger's ID
7. Once complete, select the ‘New Account’ tab to
setup the users. Select the Mew User's Accaunt Type |[D] &dministrator ﬂ
8. Enter the name of the user followed by the user ID; Do Not &llow this Password to Expiis

this is the user’s initials in the example below.
Select the account type from the drop down menu.
These account types will correspond to the different Submi
types of users displayed in the ‘Access’ tab.
9. Click the ‘Submit’ button. The information from the boxes will

be cleared. PC-BOD - Enter User ID and Password
10. Repeat steps 8-10 for all new users, being sure to record the
user name and ID for later use. E ] [
! ) ‘ ] ) nter User ID: -
11. Click ‘Done’ to exit back to the main screen.
12. Exit the PC-BOD software to allow the changes to take effect. Eriter Password: -
ok

13. Upon opening the software the screen to the right will appear
prompting for password entry.

14. Enter the user ID created previously in both the ‘user ID” and PC_BOD - Password Expiry Notice
‘Password’ sections. The first time the software is entered the ID
and password will be the same, but the password must be
changed immediately. Note: These entries are case sensitive. Click
‘OK'.

15. Click ‘l want to update my password now’.

16. Enter your current password and press the ‘Submit’ button.

17. Enter your new password and confirm it in the specified boxes. Click ‘Submit’.

18. Your password will now be updated. Click ‘Done’ to exit to the main screen.

Warning!

Tour pazsword expires in 0 Dayz.

| | want ko Lpdate my password now,

13.5 Changing Header Titles

The headers are located on the top of the run screen (BOD/Run BOD...)

and contain such information as initial and final operator. The headers

can be modified to contain any information to suit the lab’s needs by A

following the instructions below. In addition, headers can be removed Header1 [kl Operatsr M UseHeaderd
or added to the display up to a maximum of 10 headers. Header?  [FrolOpeatr WV UseHeader2

Header 3 Inihibitor Lot Murnber I UseHeader 3
Header 4 GGA Lot Number W Use Header 4
Header 5 Seed Lot Mumber ¥ UseHeadsr 5

1. Click on the ‘Utilities’ menu followed by ‘Edit Headers’. The
screen shown to the right will appear.
2. To change the title of the header, simply type the new

information into the text box. Note: each title can be a Foator§ — JLeblocaten v e
maximum of 20 characters in length however, if many wide | et
letters such as ‘W’ are used the end of the title may be hidden | st
from the display.
3. Use the check boxes on the right side of the screen to determine Lt
whether or not a given header will be displayed or hidden from
the run screen. Croa| =
4. When the desired changes have been made press ‘OK’ to exit
back to the main screen.
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13.6 Changing Data Column Titles

The data fields are 20 extra columns in the software that allow users to fully
customize their run screen. They are used when extra information, not available in Datal  [Residual Cioine

Data? TOC Result
Dataz  |COD Result

. . TIre] . . ata: Sampling D ate
1. From the main screen, click on the ‘Utilities’ menu followed by ‘Edit Aliases’. - #

The screen shown to the right will appear. ouss [
2. To change the title of the data field simply type the new information into the R
text box. This will be the title of the column on the run screen. Datag  |daict

3. When the desired changes have been made, press ‘OK’ to exit back to the e
. Datal0 |datall
main screen.

Datall W
4. In order for this column to be shown on the run screen, it will need to be paste [
added to the ‘columns to display’. To do this, follow the instructions found in Datstd [dwaizs
Section 13.1 and select the data field which was modified to add to the Daald [gwals
ata ’aai
screen. Daa5  [diats
Datalb W
Datal? ’W
Daald [datsls
Datald W Cancel
Data20 W oK

the standard columns, is required for analysis.

14.0 PC-BOD Troubleshooting Guide

Always restart the software and turn off the instrument if any error messages occur. If problems still arise, try restarting
the computer.

Category Potential Problems Possible Causes

BOD Test Blanks too high DO probe membrane is old or probe needs fill
solution

Calibration procedure is incorrect or
inconsistent between analysts

Poor water/aeration of water

Dirty bottle(s)

Dirty tubing

Blanks too low DO probe membrane old or probe needs fill
solution

Calibration procedure is incorrect or
inconsistent between analysts

Improperly sealed bottle (limited effects)
GGA results too high Contamination in tubing, glassware or rinse
station

Flow rate of seed pump is incorrect in
Hardware Setup (too high)

Calibration procedure is incorrect or
inconsistent between analysts

GGA results too low Flow rate of seed pump is incorrect (too low)
Poor quality seed being used
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Not enough seed being added to bottles

Calibration procedure is incorrect or
inconsistent between analysts

GGA needs to be replaced

Insufficient GGA added to bottle

Super-saturation

Over aeration of dilution water

Temperature of sample too cold

Calibration procedure is incorrect

Excessive algae in sample

Sample depletion too
high

Contamination of tubing, glassware or rinse
station

Flow rate of seed pump is incorrect

Sample volume used was too large

Sample depletion too
low

Flow rate of seed pump is incorrect

Calibration procedure is incorrect or
inconsistent between analysts

Sample was not de-chlorinated

Insufficient sample added to bottle

Seed depletion too
high or too low

Contamination in tubing, glassware or rinse
station

Flow rate of seed pump is incorrect

Incorrect amount of seed added to bottles

Seed not being mixed correctly

PC-BOD
Hardware/Software

Run is being displayed
in the wrong section of
‘load existing runs’.

All initial or final DO readings are not
completed

Run needs to be restarted to allow for correct
transfer (all DO readings are populated)

Stirrer not turning on

Stirrer switch on probe not on

Cable connections not fastened (by DO meter
on DO probe cable and at back of rinse pump
or stirrer control box)

Stirrer not inserted into DO probe correctly

12V DC power supply on back of rinse
pump/stirrer control box not
connected/working.

Bottles overflow with
dilution water

Dilution water not made correctly

User pre-filled bottles with dilution water

Level sensor not in bottle/deep enough in
bottle

Correct sample volume not entered on the run
screen

Level sensor not plugged in correctly

12V DC power supply on back of rinse
pump/level control box not
connected/working.

Faulty level sensor cable

Bottles not filling to the
top

Level sensor too far down into bottle

Foamy samples

OPTIMIZE YOUR RESULTS. PROTECT OUR ENVIRONMENT.
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Improper dilution pump flow rate in Hardware
Setup

Splashing onto level sensor

Max volume to inject set too low in Hardware
Setup

Seed pump not turning
on

Pump is not in auto mode/power is not on

Communication cable is loose/not plugged in
at pump or interface

Inappropriate schedule used (BOD 3 Pump-
BOD 5 Pump is required)

Seed volume not entered into run template

Inhibitor pump not
turning on

Pump is not in auto mode/power is not on

Communication cable is loose/not plugged in
at pump or interface.

Inappropriate schedule used (BOD 4 or 5 pump
is required)

Inhibitor volume not entered into run
template

Is CBOD column not set to ‘Yes’ in run
template

Dilution pump not
turning on

Pump is not in auto mode/power is not on

Communication cable is loose/not plugged in
at pump or interface.

Inappropriate schedule used (BOD 2 Pump —
BOD 5 Pump is required)

Sample volume of 300ml (or volume that is
equal to the bottle volume e.g. 60ml) is
entered in Sample Volume column

Rinse pump not turning
on

Pump is not in auto mode/power is not on

Communication cable is loose/not plugged in
at pump or interface.

Skip rinse function is being used and system is
in the middle of a sample set.

All results are zero

Sample volumes not entered into run template

Pre-dilution factor set to O

Seed or spike
correction factor is
zero.

Seed or spike samples not analyzed in the run

All seed/spike bottles in the run failed at least
one of the depletion rules

Probe misses bottle(s)
on Autosampler

Bottles not correctly placed into racks

Rack hooks bent

Probe assembly loose or tilted

Error Messages

DO meter not found

Cable loose/not connected

No power to DO Meter

Meter not set to ‘remote’ or ‘external control’
mode.

DO meter is displaying OVER during calibration
or sample analysis

Error message on meter
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Autosampler timeout Autosampler cable is loose/not plugged in
exceeded Autosampler does not have power
Autosampler not selected in Hardware Setup
Error message on front of sampler

Tubing/DO probe cable interfering with
sampler movement

Cannot connect to TIS Cable connecting interface to computer is
loose

Interface module does not have power
Incorrect Com Port selected in Hardware Setup

Unable to open com Computer needs rebooting

port

Timetable contains Some data required for run has not been
errors entered (most often sample name). Use the

‘check timetable’ button to determine specific
problem with template.

Eq Error! Results are being calculated with an equation
set that no longer exists. This usually occurs in
post run analysis. Refer to Appendix D to
change the equation set to the current one.
Unknown Gilson error | Sampler arm has felt resistance (i.e. from
tubing or shelf). Remove resistance, restart
sampler and software

Z motor position error | Sampler arm has felt resistance. Remove
source of resistance, restart sampler and
software

Z-arm height exceeded | Sampler has tried to move further than
allowable. Restart sampler and software

An Unspecified Error General error message. Restart software
has occurred

Fatal Error: Aborting General error message. Restart software
Timetable

Database Error General error message. Restart software

If you have any questions that the Operator Manual does not answer, contact MANTECH or your local distributor for
assistance.

For a complete list of available distributors, please consult our website at https://mantech-inc.com/locate-a-distributor/.
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15.0 Appendices

A. Run Screen Column Definitions

* Tagged columns are required to be displayed and/or filled out by the user i.e. BOD*.
The columns below are listed alphabetically and do not reflect the appearance of the run screen which is
fully customizable.

BOD*

e After the completion of all final DO measurements, the BOD/CBOD value calculated by the software will appear
here.

o See Appendix B for the calculations.

e Also see the ‘GreatLesser’ definition

BOD Average*

e The average of all passing dilutions of a BOD/CBOD sample will appear in this column in the row of the last
sample in a set. The same sample is indicated by having the same description in the ‘sample name’ column.

e Only the samples meeting the pass criteria will be used in the calculation.

o If all samples fail due to the final DO being too low, the software will report the value for the sample with the
highest dilution (lowest sample volume) as the average and display a greater than (>) symbol.

o Ifall samples in a set fail the depletion rule and the average result is greater than the minimum detection, the
software will report the value for the sample with the lowest dilution (highest sample volume) and display a less
than (<) symbol.

e When all samples in a set have a depletion of less than that specified in the BOD Method, and the lowest
dilution (highest sample volume) result is less than the minimum detection for a given sample condition, the
average will be displayed as follows:

o Diluted samples with no seed added < 2

o Diluted samples with seed added < 1

o Undiluted samples with no seed added < 0.1
o Undiluted samples with seed added < 0.0

Bottle Position*

e This is automatically populated by the software when a rack is started.
e The quantity of bottles numbered depends on the rack size specified in the software.
e This column should be the third column displayed on the run screen

Comments

e This column can be used to write anything a customer deems relevant for a given sample.

Data Fields (Datal-Data20)

e Fields that can be used upon request. These are used for additional data that would not be standard on the
manufacturer’s template/report.
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e For more information, see Section 13.6.

Depletion*

e The difference between the initial and final DO readings.

e This is automatically calculated by the software upon completion of the final DO measurement(s).
e If the depletion is not within the specified rules, flags will be displayed.

e This value is used in the BOD/CBOD calculations. See Appendix B for more information.

Dilution Volume

e The volume of dilution water added to a given bottle in ml.
e The accuracy of this volume depends on the flow rate of the dilution pump being correctly established.
e This volume is not used in the calculations.

Final DO*

e The final DO measurement taken from the meter by the software will be located here in mg/L
e These measurements can be reset and re-analyzed by following the instructions found in Section 6.
e DO values cannot be typed into the template

Final pH

e Final pH of a sample after pH adjustment

e pH datais input into the template by the user just before starting the run; it cannot be saved into a template

e If you wish to be able to enter the sample pH values, save them and exit the run screen prior to starting a run,
contact MANTECH or your local distributor to change this column to a data field.

Final Temperature

o The temperature of the sample at the time of the final DO measurement.
e This is automatically populated from the meter if this column is displayed.
e If the temperature is not within the range specified in the BOD Method a flag will be shown.

Flags*

e Contains any flags indicating that a BOD/CBOD rule has been violated for a specific sample or group.

o These are automatically populated by the software after the BOD calculations have been performed.

e The rules used for the majority of the flags are located in the BOD Method section of the software. For more
information, please refer to Section 13.3.
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e The flags are as follows:

Flag | Definition

When it Occurs

SR Standard outside
range

If a GGA standard is not within the specified range

SAR | Standard average
outside range

If the average of all GGA samples in a run is not within
the specified range

SS Super-saturation

If the initial DO is greater than the specified value

bDe | Blank depletion

If the blank depletion is greater than the specified
value

cD Seed depletion

If the depletion in a seed sample is less than the
specified value

cF Seed final DO

If the final DO of a seed sample is less than the
specified value

cR Seed range

If the depletion in a seed sample is not within the
specified range

kD Spike depletion

If the depletion in a spike sample is less than the
specified value

kF Spike final DO

If the final DO of a spike sample is less than the
specified value

kR Spike range

If the depletion in a spike sample is not within the
specified range

sD Sample depletion

If the depletion of a sample is less than the specified
value

sF Sample final DO

If the final DO of a sample is less than the specified
value

gF Group failure

All samples in a dilution set/group have a final DO less
than that specified

gD Group depletion

All samples in a group have a depletion less than that
specified

gT Group toxicity

The variance between BOD/CBOD values in a sample
set is greater than the specified amount. This value is
normally set to 30% and a value greater than this may
indicate matrix interference. This value is calculated
by the following formula for a given sample set:
(highest BOD/CBOD — lowest BOD/CBOD) / lowest
BOD/CBOD

In° Incubation too short If the incubation time is less than the specified
allowable range
In* Incubation too long If the incubation time is greater than the specified

allowable range

iT Initial temperature Initial temperature is outside the specified range
out of range

fT Final temperature out | Final temperature is outside the specified range
of range

OPTIMIZE YOUR RESULTS. PROTECT OUR ENVIRONMENT.
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GreatLesser*

e This column should always be located to the left of the ‘BOD’ column.

e Itis automatically populated by the software after the calculations have been performed.

e A greater than symbol (>) will appear when a sample has a final DO reading which is less than the specified
minimum in the BOD Method. This indicates that the result is only an estimate of the actual sample BOD.

o Aless than symbol (<) will appear when a sample has a depletion which is less than the specified minimum in
the BOD Method. This indicates that the result is only an estimate of the actual sample BOD.

e Ifall samples fail one of the above rules, the software will use the depletions from the numbers present to
calculate the BOD even though the bottles failed a rule.

e If some samples passed, the passing bottles will be used to determine the BOD average.

e See the BOD average section for additional information

GreatLesserAVG*

e This column should always be located to the left of the ‘BOD Average’ column.

e Itis automatically populated by the software after the calculations have been performed.

e If all samples fail the final DO rule, the software will report the value for the sample with the highest dilution
(lowest sample volume) and display a greater than (>) symbol.

e Ifall samples in a set fail the depletion rule and the BOD of the bottle with the lowest dilution (highest sample
volume) is greater than the minimum detection, the software will report the value for the sample with the
lowest dilution (highest sample volume) and display a less than (<) symbol.

e Aless than symbol (<) will appear when all samples in a set have a depletion of less than that specified in the
BOD Method. If the BOD of the bottle with the lowest dilution (highest sample volume) is less than the
minimum detection for a given sample condition, the average will be displayed as follows:

o Diluted samples with no seed added < 2 mg/L

o Diluted samples with seed added < 1 mg/L

o Undiluted samples with no seed added < 0.1 mg/L
o Undiluted sampled with seed added < 0.0 mg/L

e Note: If some samples pass, the software will only use these values in the BOD average and no ‘<’ or >’ signs will
appear.

Inhibitor Volume*

e Volume of inhibitor in mL to be put into the samples via a pump.

e This information is entered by the user if running a CBOD sample and using liquid inhibitor.

e Ifliquid inhibitor is being added manually this column can be used for reference purposes if desired, but it is not
required since it is not used in the CBOD calculation.

e If inhibitor is being added to the sample, ensure the ‘Is CBOD?’ section is set to ‘Yes’. This is changed by double
clicking on the ‘No’ in the ‘Is CBOD?’ column.

e If no liquid inhibitor is used leave this column blank or use a 0.
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Initial DO*

e The initial DO measurement taken from the meter by the software will be located here in mg/L
e These readings can be reset and re-analyzed by following the instructions found in Section 6.
e DO readings cannot be typed into the template

Initial pH

e Initial pH of a sample prior to pH adjustment
e This data is input into the template by the user just before starting the run and cannot be saved into a template.

o If you wish to be able to enter the sample pH values, save them and exit the run screen prior to starting the run
contact MANTECH INC or your local distributor to change this column to a data field.

Initial Temperature

o The temperature of the sample at the time the initial DO measurement is taken.
e This is automatically populated from the meter if this column is displayed.
e If the temperature is not within the range specified in the BOD method, a flag will be shown

Is CBOD?*

e Tells the software whether the bottle is being analyzed for BOD or CBOD.

e  When running CBOD on a sample, double click to change ‘Is CBOD’ for that sample to ‘Yes’.

e If ‘NO’ is selected, the software will not turn on the inhibitor pump even if a volume is specified in the inhibitor
volume column.

e If using powdered inhibitor this column needs to be changed to ‘Yes’ even though the inhibitor volume column is
blank.

e This column is used to select the appropriate seed correction factor and calculation for both BOD and CBOD
samples.

Is NX?

o ‘NX’ refers to seed with nitrifying bacteria inhibitor added.

e This column is only used for CBOD samples when inhibitor and seed are combined and added to the samples
from a single pump.

e The default on this column is ‘NO’, but double clicking on the desired cell changes the cell to ‘Yes'.

e When entering the volume of seed/inhibitor to add, put this number into the seed column not the inhibitor
column on the run screen.

Page 48 of 72

OPTIMIZE YOUR RESULTS. PROTECT OUR ENVIRONMENT.



MAN-MD-BOD-0401-05

(©G&MANTECH

Pre-dilution Factor

e The factor by which the sample is diluted PRIOR to being placed in the bottle is entered here.

e For example: 10 ml of influent was added to a 100ml volumetric and filled with DI water and 50ml of this sample
was then placed into the BOD bottle on the system. In this case a 10 would be placed in the pre-dilution column
and a 50 in the sample volume column.

e If no pre-dilution is performed this column should say 1; do not leave this column blank.

Rack Number*

e The useris prompted to enter the rack number when starting/re-starting a rack. This value is then automatically
populated by the software onto every line in that rack.

e This field is case sensitive and can contain numbers or letters

e Itis not recommended to put spaces in the rack number as it will become confusing when trying to run the final
DO readings.

e This column must be the second column on the run screen.

Sample ID

e Alocation for extra information about a sample
e Thisis not a required field and is not used for a specific purpose within the run (unlike sample name).

Sample Name*

e Must be filled out as it is used to specify sample groups and other sample types such as seed and blanks. All lines
with the same sample name will be averaged throughout the entire run.

e The following sample names have been identified in the BOD Method with special meaning — BLANK, SEED, SEED
CONTRL, SPIKE, GGA_BOD and GGA_CBOD. These should not be used for the names of samples.

e These specific names are not case sensitive and can be customized if requested. See the BOD Method for the

specific names used on your system.

‘I’ cannot be used anywhere on the run grid as this is a schedule interruption key and will cause template

buttons to become unavailable.

e Sample names other than those specified in the BOD method are case sensitive so ‘Effluent’ is different than
‘effluent’.

e The same sample name cannot be used for a sample set that is BOD and one that is CBOD; the names must be
different.

e The skip rinse feature allows for time efficiency by only rinsing before and after a sample set. A skip rinse sample
set is determined by having the same sample name sequentially in a template.

e When using skip rinse in a run like that shown below, the software would only rinse at the beginning of the run,
between samples Monday and Wednesday, Wednesday and Friday, and Friday and Monday.

e Upon completion, the software would average all 4 of the Monday samples together even though they are
separated in the run since they have the same sample name.
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OPTIMIZE YOUR RESULTS. F E
Rack |Bot. |Sample Sample Pre- Iz Iz Inhib. Sample Seed

# |Mum [Mum |[MName D Diluticn CBOD? NX? VolimL)  [Vol(mLl) |Vel{mL}
a1 Monday 1 No No 25 3

12 | Monday 1 No No 50 3
EN Manday 1 Mo No 100 3

4 Wednesday 1 Mo No 25 3

5 Wednesday 1 Mo No 50 3

& | Viednesday 1 No e [ :
7] Friday 1 No No 25 3
EX Friday 1 No No 50 3
EN Friday 1 No No 100 3
10 ) Monday 1 No No 10 3

Sample Volume*

e Volume of sample in ml placed into the BOD bottle.
e If no sample is present in the bottle (blanks and seed samples) leave this column blank.
e This value is used in the BOD/CBOD calculation.

Seed Volume*

e Volume of seed added to the bottle in ml.
e This must be entered whether the seed is added manually or automatically as it is used in the calculation. See
Appendix B for calculation information.

Sequence Number*

e Indicates the number of bottles in a run.

e This must always be the first column in the display and is automatically populated by the software upon adding
lines to a template.

e The maximum sequence number is 512 as this is the maximum number of lines in a template.

Spike Volume

e Volume of spike added to the sample in ml.
e This volume is only required when running spike samples.
e Itisusedinthe BOD/CBOD calculations
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B. BOD Formulas

Bl PC-BOD

Explanation of Parameters

DEPLE: Total depletion in the BOD bottle over the duration of the test

DEPSE: Depletion due to seed when using seeded dilution water.

DOINIT_MGL: Initial DO measurement in mg/L

DOFIN_MGL: Final DO measurement in mg/L

SAMPLE VOL: Volume of sample in the BOD bottle

PREDILUTION: Dilution factor from any dilutions made prior to putting the sample in the bottle.

CORR _FACTOR KT: Factor used to correct BOD results to 5 days if the samples are measured before or after this time.

If an incubation time less than 1 day is used, a correction factor is not applied to the results The correction factor is
determined by the start date and finish date. Therefore, it is possible to have the incorrect correction factor used if all the
initial DO’s are reset on a different day than the run was started on.

AVGSPIKE DEPDIVVOL: The average spike depletion per mL of spike used. This is the spike correction factor.

AVG SEED DEPDIVVOL: The average seed depletion per mL of seed used. This is the seed correction factor.

AVG BLANK DEPL: Average blank depletion.

‘C’: A‘C’ placed in front of a parameter indicates it is specific for CBOD in that there was nitrogen inhibitor present.
These calculations will be used for all samples with ‘Yes’ in the ‘Is CBOD?’ column.

BOD
DEPLE = DOINIT_MGL — DOFIN_MGL

SVOL = SAMPLE_VOL

PD = PREDILUTION

KT = CORR_FACTOR_KT

SPIKE = AVGSPIKE_DEPDIVVOL

SEED = AVG_SEED_DEPDIVVOL

BLDEP = AVG_BLANK_DEPL

BODS = ((DEPLE)/(SVOL/BOTTLESIZE))*PT*KT

BOD = ((DEPLE — (SEED*SEED_VOL) — (SPIKE*SPIKE_VOL)) / (SVOL/300))*PD*KT
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BOD - Seeded Dilution Water

PD = PREDILUTION
KT = CORR_FACTOR_KT

DEPLE = DOINIT_MGL — DOFIN_MGL

DEPSE = (AVG_BLANK_DEPL*((300 — SAMPLE_VOL) / 300))

BOD = ((DEPLE) — DEPSE)*(300/SAMPLE_VOL)*PD*KT

CBOD
DEPLE = DOINIT_MGL — DOFIN_MGL

SVOL = SAMPLE_VOL

PD = PREDILUTION

KT = CORR_FACTOR_KT

CSPIK = C_AVGSPIKE_DEPDIVVOL

CSEED = C_AVG_SEED_DEPDIVVOL

CBLDE = C_AVG_BLANK_DEPL

CBODS = ((DEPLE)/(SVOL/BOTTLESIZE))*PT*KT

CBOD = ((DEPLE — (CSEED*SEED_VOL) — (SPIK*SPIKE_VOL)) / (SVOL/300))*PD*KT

CBOD - Seeded Dilution Water

D = PREDILUTION

KT

CORR_FACTOR_KT
DEPLE = DOINIT_MGL — DOFIN_MGL
DEPSE = (C_AVG_BLANK_DEPL*((300 — SAMPLE_VOL) / 300))

CBOD = ((DEPLE) — DEPSE)*(300/SAMPLE_VOL)*PD*KT
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Examples

Calculation of BOD Seed Correction Factor

Volume of Seed in Initial DO/Final DO Depletion (mg/L) Depletion/ml of seed
BOD bottle (mg/L)

5 8.67/7.94 0.73 Not used: depletion < 2
10 8.69/7.23 1.46 Not used: depletion < 2
15 8.67/6.32 2.35 0.157

20 8.70/5.26 3.44 0.172

25 8.71/4.12 4.59 0.184

Average: 0.171 depletion/ml of seed

In the BOD calculation, this number is multiplied by the volume of seed used in each bottle to give the total depletion
due to seed. This number is subtracted from the total depletion to give the depletion due to the sample. That value is
then used to calculate the sample BOD. See the example below for more information.

BOD Example

Initial DO = 8.69

Final DO =4.62

Depletion = 4.07

Seed correction factor (from above) = 0.171
Volume of seed =3 ml

Sample volume: 6 ml

Pre-dilution factor = 1 (no dilution)

KT = 1 (sample was measured on 5th day)

Sample was not spiked.
BOD = ((DEPLE — (SEED*SEED_VOL) — (SPIKE*SPIKE_VOL)) / (SVOL/300))*PD*KT
BOD = ((4.07- (0.171*3) - (0*0)) / (6/300)*1*1

=(4.07 - (0.513)) / 0.02

=3.557/0.02

=177.85
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BOD: Seeded Dilution Water Example

Initial DO = 9.0 mg/L
Final DO = 2.0 mg/L
Sample volume = 10mL
Blank initial DO = 9.0 mg/L
Blank final DO = 8.0 mg/L
Average blank depletion =9.0—-8.0 = 1.0 mg/L
Pre-dilution factor = 1 (no dilution)
KT =1 (sample was measured on 5th day)
DEPSE = (AVG_BLANK_DEPL*((300 — SAMPLE_VOL) / 300))
= (1* ((300-10)/300))
=1 * (0.96666)
=0.96666
BOD = ((DEPLE) — DEPSE)*(300/SAMPLE_VOL)*PD*KT
=((9—2)-0.96666)*(300/10)*1*1
= (7 — 0.96666)*(30)
=(6.0333)*(30)

=181 mg/L

B2 Standard Method 5210 B — 20" Edition

Seeded dilution water

BODs, mg/L = (((D1—D;) — (B1—B,) f) / P)
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Unseeded dilution water

BODs, mg/L = ((D1 - D,)/ P)

D1 initial DO, mg/L
D, final DO, mg/L

P decimal volumetric fraction of sample used

B: initial DO of seed control, mg/L

B, final DO of seed control, mg/L

F ratio of seed in dilution sample to seed in control sample = (% seed in diluted sample)/(% seed in seed control)

B3 Standard Method 5210 B — 21 Edition — 23" Edition

Seeded dilution water

BODs mg/L = (((Dl - Dz) - (Savg) Vt) / P)

Unseeded dilution water

BODsmg/L=((D:-Dy)/P)

Same formula as above except that S,gis “0” if samples are not seeded
D initial DO, mg/|

D, final DO, mg/I

P decimal volumetric fraction of sample used

S (B1 — B3)/Vs in each seed control bottle

B: initial DO of seed control, mg/L

B, final DO of seed control, mg/L

Vs volume of seed in respective seed control bottles, ml

Savg average of S values for all qualified seed control bottles, ml of seed added per bottle

Vi milliliters of seed in the respective BOD test bottles

Page 55 of 72

OPTIMIZE YOUR RESULTS. PROTECT OUR ENVIRONMENT.



MAN-MD-BOD-0401-05

(6MANTECH

OPTIMIZE YOUR RESULTS. PROTE

B4 European Standard EN1899 -1 & 2

Seeded dilution water
BOD:, = ((C1-C2) — ((Ve-Ve)/ V) * (C3-Ca)) * (Vi / Ve)

Unseeded dilution water

BOD, = (C1—Cz)
C: initial DO, mg/L

C final DO, mg/L

Cs initial DO of seeded dilution water, mg/L
Cs final DO of seeded dilution water, mg/L
Ve volume of sample, mL

Vi total volume of bottle
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5210B 5210B 5210B 5210B European
20t edition 21 edition 22" edition 23" edition Standard
EN 1899-1 &
EN-1899-2
Dilution water blank 0.2 mg/L 0.2 mg/L 0.2 mg/L 0.2 mg/L - minimum
maximum level - minimum initial initial DO 8.0
DO 7.5mg/L mg/L

GGA (glucose-glutamic
acid check- BOD result)

198 +/-30.5 mg/L

198 +/- 30.5 mg/L

198 +/- 30.5 mg/L

198 +/- 30.5 mg/L

210 +/- 20 mg/L

If not between

If not between

Sample pH If not between If not between If not between
6.0 and 8.5 adjust | 6.0 and 8.0 adjust 6.0 and 8.0 adjust 6.0 and 8.0 adjust 6.0and 8.0
t06.5t07.5 to7.0to 7.2 to7.0to 7.2 t06.5t07.5 neutralize it
Super-saturation Initial DO Initial DO Initial DO Initial DO Initial DO
>9.0 mg/L >9.0 mg/L >9.0 mg/L >9.0 mg/L >9.0 mg/L
Dilution water Between Between Between Between Between
depletion 0.1and 0.2 0.1and 0.2 0.1and 0.2 0.1and 0.2 0.1and 0.2
Incubation 20+/-12C 20+/-1°2C 20+/-12C 20+/-12C 20+/-12C
temperature
Incubation period 5 days 5 days +/- 6hr 5 days +/- 6hr 5 days +/- 6hr 5 days +/- 4hr
Sample selection Depletion > 2.0 Depletion > 2.0 Depletion > 2.0 Depletion > 2.0
criteria Final DO > 1.0 Final DO > 1.0 Final DO > 1.0 Final DO > 1.0
Seeded BODs formula* BODs, mg/L = BODs, mg/L = BODs, mg/L = BODs, mg/L = BOD» = ((C1-C2)
(((D1=D2) = (B1— | (((D1—D2)— (Save) (((D1 = D2) — (Save) (((D1—D2) = (Save) | —((Vi-Ve)/Vr) *
B2) f)/ P) Vs) / P) Vs) / P) Vs) / P) (C3-Ca)) * (Vi /

Ve)

Unseeded BODs

BODs, mg/L = ((D1

Same formula as

Same formula as

Same formula as

BOD:h = (C1-C2)

formula* —-D2)/P) above except that above except that above except that
Savg IS “0"if Savg IS “0"if Savg IS “0” if
samples are not samples are not samples are not
seeded seeded seeded
Blank correction No No No No No

* See Appendix B for formula definitions i.e. By, D,

Note:

with allylthiourea

EN-1899-1 determination of biochemical oxygen demand after n days — Part 1 — dilution and seeding method

EN-1899-2 determination of biochemical oxygen demand after n days — Part 2 — method for undiluted samples
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D. Changing Equations for Post Run BOD Analysis Report

The following steps are most commonly used to apply a new set of BOD rules (via BOD Method) to a previously
completed set of data.

1. From the main menu, go to the ‘BOD’ menu and select ‘Post Run BOD Analysis’.
2. Inthe ‘Runs to Complete’ section at the bottom of the screen, select the desired run. The most recent runs will
be at the bottom of the list. Click on the ‘Load Selected’ button.

[Faet_[same [eamoe o e e [ =
B [Mu] vl imi | cs002 [vel mL{vel L[ vol miixz|veiamifoo[oo  [oepetd] [sop | [average [Flags |
1 No 0.0 0.0 0.00 No. 0.0 0.00 0.0 0.00 0.00
2 (311 [No 00 (000 (000 [No 000 507 |10 |-103
3 2070 Ne 0.0 0.00 £.00 Ne 0.00 8.51 gz 070 0.00 cD gD
4 3008 Mo 0.0 0.00 1000 |Ne 0.00 8.5 -0.85 0.00 =1]
s |27 |No |00 (000 [1500 |No |00 @
& Ne 0.0 £.00 £.00 Ne 0.00 34.00 =0gD
7 No 0.0 6.00 5.00 N 0.00 sD
B Wo |00 800 |S00 No 0.0 0
El Ne 0.0 £.00 £.00 Ne 0.00 =0
10 No 0.0 10.00 |5.00 N 0.00 sD
113079 Mo |00 (2000 |S00 [N |00 B =0
122071 Mo 0.0 30.00 500 No. 0.0 <|-8.30 sD
v
Seed Conection Factor -BOD 10000 5ceq Canection Facter -CB0D /1000 Blark Average Diepletion  |1-030
Spike Conection Factor -B0D 19000 spike Corection Factor 800 0000
[ Use Original Method
SelectMethod | BODS CBODS Version 4
Funs ta Complete:
D ateStanted [ TimeStarted [ DateFiished] TimeFirished| Orderhumber Funnumber [IniiaCalN [FinaCalNo [V A oo Selectat
06/15/2007 54328 AW 0B/16/2007 10:01.20 AM 200708161 556 52t 5% 2| Flags Legend —>
08/16/2007 10:10:09 &M 0846/2007 11:08:38 AM  20070816:2 557 526 527 F
Order lumber
20070816-1

Un-check the ‘Use Original Method’ box.

Click on the ‘Select Method’ button followed by the ‘Load’ button.

Select the new method or method version from the list and press ‘OK’.

Click on the ‘Run Method’ button.

To print the data, press the ‘Print Results’ button which has now become available.
Select the destination for the report and select ‘Print’.

PNV AW

Report Lists Available
Print Optionzs
Name | ~

— ™ Al Reports in List
BOD TIMETABLE

" |sooMETHODS (% Indicated Report

}|BODPOSTRUN

| Destination
CALIBRATION MULTILINE ) * Screen
CALIBRATION QUADRATIC " Printer
CALIBRATION SINGLE LINE " Export Print

|£

Reports in the Selected List
Report
B | rebodfin. SRWV

E. Text File Format for Importing Data
For instructions on importing a text file into the software see Section 3.3

1. The first line of the text file contains the information that is not repeated for each sample and is listed below. If
you do not want this information imported, leave the first line of the text file blank.

schedule name,cal schedule,order number,rack number,headerl,header2,
header3,header4,header5,header6,header7,header8,header9,header0
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2. Subsequent lines of the text file contain the information that is used to make the list of samples, with each line
of text representing one line in the timetable.

sample name,sample ID,Sample Volume,,Predilution,Seed Vol,Is CBOD (Use Yes or No),,,,Is NX (Use Yes or
No),Inhib Vol,Spike Vol,datal,data2, data3,data4,data5,data6,data7,data8,data9,datal0,datall,datal2,datal3,
datal4,datal5,datal6,datal7,datal8,datal9,data20

Note: In a text file the information will actually appear on the same line. i.e. All information in #2 will be on one line not
three.

To receive an example text file contact MANTECH or your local distributor.
F. Definitions
F1. Run Screen Button Definitions

Add X Rows: Allows user to add the desired number of rows (bottles) to a template when creating a BOD/CBOD run. The
maximum number of rows in a template is 512.

Auto-Generate Order number: Creates a run-specific batch number using the date. A unique order number is required
for each run to help keep track of the data. This number may also be typed in manually, but it cannot be more than 20
characters in length.

Calibration Schedule: Allows selection of the method used to calibrate the dissolved oxygen probe. This only needs to
be populated if a calibration is being performed in the run. A calibration is denoted by writing ‘calib’ in the sample name
column. The same calibration schedule should always to be used to ensure a consistent DO probe calibration.

Check Timetable: Checks the template created to ensure all required information is present. Any problems will be listed
on the screen. Note: columns such as sample volume are not checked for data because in some instances they remain
empty (i.e. when running a blank).

Clear Timetable Grid: Removes all sample lines and information from the run grid. Use with caution!

Delete: Allows a user to remove a template. Note: deleting a template does not allow the name of that template to be
used again.

Delete Highlighted Row: Removes a template line from the timetable grid. Lines that have been partially or completely
analyzed can not be removed. Always delete blank lines from a template before starting the run.
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Done: Allows users to leave the run screen and go back to the main menu. This button is not available when the run is in
progress.

Edit/Done Edit: Allows users to enter in/out of the edit mode in the software. This mode allows the user to modify run
information such as sample volume, comments and schedule name as well as insert and delete rows and reset DO
readings. This button is located on the ‘Run Information/Template Controls’ tab of the run screen (BOD/Run BOD).

Erase Rack DOs: Allows an entire rack of DO’s to be reset at a time so that they can be measured again. This button is
only available while in Edit mode. This button can be used during both the initial and final DO measurements.

Insert X Rows: Allows users to insert rows into a template above or between rows which have not yet been analyzed. If
the bottle below where the lines are to be inserted has been started this button will be unavailable. This button is only
available in Edit mode.

Load from Text File: Allows user to select a text file from which to load data onto the run screen. See Appendix E for the
required format of the text file and Section 3.3 for instructions on how to load this file.

Load Template: Allows users to load a pre-saved set of samples in the creation of their daily runs. One or multiple
templates can be loaded to create a run. See Section 2 and Section 3.2 for more information.

Link to Autorun: Allows a template to be associated with an autorun button. These buttons are present on the main
screen of the software and are shortcuts to the specified template.

Print Existing Timetable: Prints specific data present in the timetable grid. Initial and final DO values do not show up on
this report as it only contains information that is present BEFORE a run is started.

Schedule: allows selection of the method used to analyze the BOD/CBOD samples. A schedule must be selected before a
run can be started. One schedule is used for all samples in a run. The main sample analysis schedules listed in the
following table.
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Current Schedule Name Former Schedule Description
Name

BOD-STAND ALONE BOD5-STAND No autosampler on system; user prepares bottles and
ALONE moves probe to bottles and rinse station following OK

messages in the schedule.

BOD-READ ONLY BODS5 -1PUMP User prepares bottles manually and places them onto the
autosampler for automated DO measurement. Automated
rinsing is included.

BOD-DILUTION BOD5 -2 PUMPS System performs automated dilution water addition, DO
measurement, and rinsing.

BOD-DILUTION-SEED BOD5 -3 PUMPS System performs automated dilution water and seed
addition, DO measurement, and rinsing.

BOD-DILUTION-SEED-INHIB BOD5 -4 PUMPS System performs automated dilution water, seed, and
inhibitor addition, DO measurement, and rinsing.

Not applicable to current release | BOD5 -5 PUMPS System performs automated dilution water, seed, inhibitor,

systems — spike pump not and spike addition, DO measurement, and rinsing.

included in standard database

Although, only one schedule will be primarily used, if hardware issues arise the schedule can be changed.

Save: Saves a template using the same template name. The old version of the template is over written. If the template
modified is associated with an autorun button, the most current version will automatically be used when the button is
selected.

Save As: Saves a template and allows user to enter a new name for the data.

Start: Begins the run. This button is not available while in edit mode. The run will start where it left off unless DO’s have
been reset in the current rack (then it will re-read those first).

Stop: Stops the run immediately. Users can edit run info or exit to main screen after pressing this button. The run will
continue where it left off once it is started again unless DO’s have been reset (then it will re-read those first).
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F2. BOD Method Rule Definitions

Final DO Less Than: If the final dissolved oxygen value is less than that specified in the text box, a flag will appear and the
bottle will be excluded from calculations (if applicable). This rule is found in all 4 sections of the BOD and CBOD rules;
blank, seed, spike and sample. The flag that is displayed will depend on what section this rule is under. This rule is not
commonly used in the blank section as it is only a safety net to ensure the calibration was performed accurately and
dilution water was made correctly.

For example: This rule is activated in the seed section of the BOD rules and it is set to ‘final DO less than 1’. A seed
bottle with a final DO of 0.92 mg/L is analyzed. The software will exclude this value from the calculation of the seed
correction factor and display a sF flag in the flags column.

Maximum Depletion: If the depletion is greater than the value specified in the text box a flag will appear. This rule is
only present in the blank section of the BOD and CBOD rules and is very commonly used.

For example: This rule is activated in the blank section of the BOD rules and is set to ‘Maximum depletion of 0.2 mg/L’.
A blank sample is analyzed and the depletion is 0.3 mg/L. A bDe flag will appear beside this bottle in the flags column.

Depletion (delta DO) Less Than: If the depletion is less than that specified in the text box, a flag will appear and the
bottle will be excluded from calculations. This rule is found the seed, spike and sample sections of the BOD and CBOD
rules. The flag displayed will depend on what section the rule is under.

For example: This rule is activated in the sample section of the BOD rules and it is set to ‘depletion less than 2’. An
effluent sample is analyzed and the depletion is 1.5 mg/L. An sD flag will appear next to this bottle and this value will be
excluded from the BOD average calculation if other bottles pass.

Depletion Range: If the depletion is not within the specified range a flag will be displayed and value will be excluded
from calculations of the correction factor. This rule is only found in the seed and spike sections of the BOD and CBOD
rules. The flag displayed will depend on what section the rule is under. This rule is usually used on its own as it conflicts
with the other rules in the section.

For example: This rule is activated in the spike section of the BOD rules and it is set to ‘depletion range 4 to 6’. A spike
bottle is analyzed and the depletion is 6.1 mg/L. A kR flag will be displayed next to this bottle and it will be excluded
from the calculation of the spike correction factor.

Standard Nominal: This is the true value of the standard used for quality control. This is most often Glucose-Glutamic
Acid (GGA) with a BOD value of 198 mg/L.

Standard Range: This is the allowable variation from the standard nominal value that is acceptable. If the average of all
bottles containing standard is outside this range the value will be flagged.

G. Tips for Creating and Editing BOD Run Templates

e The software allows the use of the standard Microsoft keyboard shortcuts cut (ctrl x), copy (ctrl ¢), and paste
(ctrl v) to move data quickly around the template.
o Can copy a single value into multiple cells by highlighting the cells before using paste
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o One entire line can be moved or copied
o Can copy multiple values into a single column
=  Often used when populating sample volumes. E.g. If you want to copy the sample volumes 25,
50, 75, 100 down the column, highlight and copy (ctrl c) all 4 values. Highlight the blank cell
where the first sample volume in the set should go and press paste (ctrl v). Each sample volume
will be pasted into a separate cell down the template column.
=  Make sure the box is highlighted as opposed to the cursor flashing when pasting data otherwise
all data will be put into one cell instead of multiple cells

e Always delete the information from a cell before typing in new information.

e To change any information, the ‘Edit’ button must be pressed on the ‘Run Information/Template Controls’ tab

o  Whenever possible create sample sets for samples which are analyzed often. For more information, refer to
Section 2.

o This allows runs to be created by loading and appending multiple sample sets/templates instead of
typing in all of the information manually.

e Before the ‘Insert x Rows’ button is available, you must click on the cell you wish to insert above in the template

o Rows cannot be inserted above or between bottles which have already been partially or fully analyzed. If
this is attempted the ‘Insert x Rows’ button will become unavailable.

e Before the ‘Delete highlighted row’ button is available, the row to be deleted must first be selected. Rows which
have been partially or fully analyzed cannot be deleted. If this is attempted the ‘Delete highlighted row’ button
will not become available.

e ‘I’ cannot be used anywhere on the run grid as this is a schedule interruption key and will cause template
buttons to become unavailable.

e The chart below describes the columns on the run screen that must be filled out for specific bottles if these
bottles are included in the run.

Sample Name Column Other fields to fill out
Calib none
Blank none
Seed Seed volume, Is CBOD
Spike Spike volume, Is CBOD

*the above information does not include the standard auto-populated fields (i.e. pre-dilution). If not mentioned these
do not need to be modified.

H. PC-BOD Stand Alone Backup

PCBODstandalonebackup is an external application used to backup data during BOD analysis of a batch of samples.
Typically, PC-BOD is setup to run the external application after each rack is completed. The backup files are saved in the
location as set in the PC-BOD software. This backup location can be determined by the user.

Page 63 of 72

OPTIMIZE YOUR RESULTS. PROTECT OUR ENVIRONMENT.



OPTIMIZE YOUR RESULTS

@GMANT

I & = | PC-BOD

Home Share View

ECH

MAN-MD-BOD-0401-05

MANTECH-INC.COM

<« v » ThisPC » Windows (C:) » Program Files » Hinterland > PC-BOD
[ Name - Date modified Type Size
Autosampler 1172172018 8:33 AM File folder
Backup 11:41 AM File folder
Database 11:39 AM File folder
Database_unknown AM File folder
Media 33 AM File folder
Reports 1172172018 8:33 AM File folder
=] CommTrak 01912:17 PM Text Document 3KB
] KL2DLL32.DLL 12:20 PM Application extension 212KB
| kl2d32.dI_PCT 11:10 AM DLL_PCT File 4 KB
1 rcBOD 4/2018 6:45 PM Application 24323 KB
« | PCBOD 12:24 PM Cenfiguration settings 18 KB
& PCBOD 142 0 Application 6343 KB
I :ﬁ PCBODstandalonebackup Application 811KB I
B Setup Application 71 KB
4 | Setup Cenfiguration settings S8 KB
| srw33d4r.bpl BPL File 1,024 KB
o SRWHELP Help file 249 KB
17 items

1. From the main menu of PC-BOD, go to ‘Utilities\Database Zipping’.

2. Within the ‘Auto Zipping’ section, choose the folder location for creating a backup copy of the ‘Results’ and ‘Setup
Tables’. If a folder location has not been created, it is recommended to create a folder named ‘Backup’ within
‘C:\Program Files\Hinterland\PC-BOD’. Within the ‘Backup folder’, create one folder named ‘Results’ and one
named ‘Setup’. Once these folders have been created, choose the appropriate folder within the ‘Auto Zipping’

section.

| & = | Backup

Home Share View

« v « PC-BOD » Backup v B

-

0 Name Date modified

Search Backup

Type

PC-BOD - Database Zipping

~Manual Zipping
Select BackupType
p ® Results Datahase

" Setup Database

Results

Setup

File folder

File folder

Enter or Select Zip Filename

B L

2 iterns

Compress

Auto Zipping

[ Automatically Backup the Results Database

- BOD\Backup\Result :

Directory  |CAProgram Filesit

[ Automatically Backup the Setup Database

-BOD\B ackup\Setuy _|

> Directany IC:\ngram\u }

Selectyour Preferred Zip File Naming Techniqus——

@ Auto Name fto the Directory noted above)

[~ Perform the Backup when the System is Stared

@ Uselizlesizel e e D=ty Sy [¥ Perform the Backup when the System is Shut Down

3. Within the ‘PC-BOD - Database Zipping’ window, an automatic backup of the ‘Results’ and ‘Setup’ tables can be
completed upon start-up or shut down. Select the desired automatic backup procedure.

*Please note, PCstandalonebackup will run independently of the above automatic backup procedure settings in Step
3. It will perform a backup of the results tables only during a sample run, using the same folder destination as described

in Step 3.
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4. Click ‘Done’ to save the changes and exit.

5. The results backup will save as a zipped file in the designated folder. The file name is ‘ExResultsYYMMDDXX’.

| M = | Results - O *
Home Share View v o
« v A <« Program Files » Hinterland » PC-BOD » Backup » Results v | { Search Results 2

[] MName - Date modified Type Size
| ¢ ExResults19081700 9/17/2019 12:36 PM Compressed (zipped) Folder 188 KB |
{ Results19091700 9/17/2019 12:56 PM Compressed (zipped) Folder 243 KB
2 items f=z| =l

6. If the backup results tables need to be reviewed, proceed with the following steps:
a. Close any PC-BOD windows that are open.

b. Navigate to ‘C:\Program Files\Hinterland\PC-BOD\Database’.
¢. Rename the current ‘ResultsTables’ folder to ‘ResultsTables_DateTime’.
d. Copy and paste the ‘ExResultsYYMMDDXX’ file from the previous folder in Step 5.
e. Unzip the file and rename the unzipped folder ‘ResultsTables’. This is now that active ‘ResultsTables’ that
PC-BOD will use.
[ = | Database — [m| X
Home Share View ™ o
~ v P <« Program Files » Hinterland » PC-BOD » Database v O Search Database 2
[ Name ” Date modified Type Size
Result=Tables 9/17/2019 2:54 PM File folder
ResultsTables (91690191454 6/12/2019 1:59 PM File folder
SetupTables 6/12/2019 1:52 PM File folder
StaticTables 6/12/2019 1:58 PM File folder
% DBDWORK / Configuration settings TKE
{ ExResults19091700 9/17/2019 12:36 PM Compressed (zipped) F... 188 KB
Eitems 1 item selected =]
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f. Launch PC-BOD and review the data, as necessary. Please note, only data up to the date and time of the

backup will be visible.

MANTECH-INC.COM
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g. To proceed with BOD analysis, revert to the previous ‘ResultsTables’, or proceed using the latest backup
results as the current ‘ResultsTables’.

I. Known Software and Training Challenges

Issue with Issue Solution

Autorun Button Can make an autorun button Always select a template to
with ‘no template selected’ as | use when making an autorun
the template selected. button.

BOD Method If the check box for Calculate No action required.

BOD for Seed and Blanks is
checked, and if the run
contains BOD and CBOD for
seeds, an average will be
calculated for all — not just
BOD or CBOD seeds.

BOD Method After making changes to the Select Save once to save
BOD Method and Saving, the changes then exit the
software will always prompt window. The changes will be
"Recent changes may be lost saved.
without saving", each time
the OK message is selected to
leave the menu.

Calibration A calibration cannot be Calibrate the DO probe at a
performed in the last position | different time in the run, such
of a rack or run as the first bottle of the run

(most common).

Calibration If a calibration is the only line | Select both the calibration
in a template, a schedule will | schedule and schedule to use
still need to be selected before starting the run.

Calibration Calibration line will always Dis-regard these flags on calib
have temperature flags bottles
present (iT and fT)

Calibration If you have a calibration No action required
sample in the first position in
each rack in the run, and you
go back to read a rack that is
already complete, you will be
asked if you want to re-run
the calibration twice — once
for the calibration sample in
that rack, and again for the
calibration is the next rack.

OPTIMIZE YOUR RESULTS. PROTECT OUR ENVIRONMENT.
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Calibration The YSI ProOBOD cannot be A manual meter calibration is
calibrated via the PC-BOD required by the enduser — OK
software messages from the PC-BOD

software will guide through
this process.

Columns for Display There is no reason to display Do not select these columns
following columns on the run | from the menu in the setup
screen: Reset DO, Reset Final | columns for display screen
DO, DO Locked, Final DO
Locked

Flags Incubation flags are not Wait until the final report is
correct until the run is displayed to look at the
complete. This is only an issue | incubation flags
when running equations in Do not have your equations
real time. performed until all finals DO

values are taken.

Header Titles If too many wide letters such For most titles this will not
as ‘w’ are used in the header become an issue. If it is an
title, it will become cut off on | issue, use a different title.
the run screen.

In Run If the template is scrolled No corrective action required.
through during an Once scrolling is complete the
autosampler move step, the run will continue.
software will pause the
sampler until the scrolling is
complete

In Run If the template is scrolled Don’t scroll through the
through during a pump step, it | template while pump is
is possible that more reagent | activated. If this is done, the
is added than was specified in | volume is correctly recorded
the volume column. by the software. Keep the

volume entered; do not
change it back to what was
originally input. Results will be
correct.

In Run Although users can type into Only data taken from the
the initial or final DO column, | meter will be accepted. A cell
this information will not which has been typed into will
used/saved. be treated as empty and that

DO will be re-read upon
starting the run

In Run Stirrer may turn on and off No action required
quickly after the DO reading
has been taken.

In Run Do not highlight lines in the If highlighting is required
template from right to left. select the cell on the right and

drag left.

OPTIMIZE YOUR RESULTS. PROTECT OUR ENVIRONMENT.
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This may allow the rack and Only use the delete
bottle number to be deleted highlighted row button to
delete rows.
In Run The software will slow down Have the calculations done at
slightly (5 additional minutes | the end of each rack or at the
per rack) during the final DO end of the run instead if a
measurements if the quicker analysis time is
equations are performed in important.
real time.
In Run If data is not deleted from a Always erase data from a
cell before typing into it, the given cell using the delete key
decimal point will not be on the keyboard before typing
displayed. in new data.
In Run When the run is complete, No Action required.
and the results are calculated,
if using Significant Figures for
the results, zeros are not
included — e.g. if the result is
75.2mg/L, and the significant
figures is set to 5, the result
will not be 75.200mg/L but
will remain as 75.2
In Run If a sample is reset in a run, Do not place stoppers in
when the rack is complete the | bottles until the rack in
sampler will return to the first | complete.
bottle before pausing to add
the next rack.
In Run Auto-export of results at the When the results are
end of a run is not available displayed in the report on the
screen, select File/Export to
manually export the file to a
desired location.
In Run BOD values are present in the | No action required.
calib line for all calibrations
that are not in the first row of
the template. The BOD value
is identical to the BOD of the
row before
In Run If using the YSI ProOBOD Do not activate GLP Capture
probe and “capture GLP data”
is activated in the Hardware
setup, will result is a slow
capture of the DO value
In Run The seed and decimals to For information purposes — no
carry also changes the display | action required.
for the spike on the Run
Screen and Post Run.
However, it does not use this

OPTIMIZE YOUR RESULTS. PROTECT OUR ENVIRONMENT.

Page 68 of 72



(G©MANTECH

MAN-MD-BOD-0401-05

MANTECH-INC.COM

modifed value in the
calculation — it still uses all the
decimals

In Run (and Run Template)

If you append a text file
containing headers, it will
overwrite the current headers

When appending text files,
ensure the first line is blank.
For correct txt file format
refer to Text File Format
section

In Run

At the end of an initials run,
the software will display the
"Replace rack with additional
rack, then press Start" OK
message twice, back-to-back.

Press “OK” twice and proceed.

Printing a Report

If the run was converted from
finals to initials or loading
from recently completed,
when the Start button is
pressed, and a rack number
(other than the last on the run
is entered) the sampler will
move to the first bottle of the
next rack, then to the rinse
station before the report is
printed

Enter the LAST rack number in
the run to have the report
printed

Printing a Report

When trying to automatically
export a txt file for the Initial
Report you get a “Capability

not supported” message

When the report is on the
screen, go to File/Export to
manually export the report.

Recently Completed

After the run if converted
back to Finals to Finish, if it is
just closed, it will remain
there

See Section 6.3

Run Template

If multiple cells have been
copied and the cursor in the
destination cell is flashing, all
data will be copied into one
cell.

Have the destination cell
highlighted (one click) instead
of flashing (2 clicks) before
pasting in data. This will allow
multiple cells to be copied
into multiple cells instead of
just one.

If all data is copied into one
cell, delete this data and try
again.

Run Template

If there are 17 or more
samples in a template, and
you Delete Highlighted Rows
from the bottom, the scroll
bar will disappear at row 16.

Click in the Sample column,
and use the cursor keys to
scroll to the top of the screen

OPTIMIZE YOUR RESULTS. PROTECT OUR ENVIRONMENT.
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You cannot scroll up to the
top of the screen

Run Template

Pressing Start you are
prompted for a Rack number.
Pressing the Space bar is
allowed as a character. This
may pose problems when
trying to run the finals as the
correct characters are
required including spaces

Do not use spaces when
prompted for Rack number

Run Template

When loading a run from an
autorun button, the first time
the run grid is clicked, the
cursor will move quickly to the
bottom of the template.

Once cursor is at the bottom
of the run, continue normally.

Run Template

No Sample Volume for Seed
Bottles and “Calculate BOD
for Seed and Blanks” not
activated will still give <1 in
the BOD average column
when calculated. The reason
being is that the software is
trying to average zeros, but
because it is less than the
minimum detection, <1 is
displayed

Activate “Calculate BOD for
Seeds and Blanks” in BOD
Method

Schedule

DO read stability takes the DO
reading too quickly.

Have the stability set up
outside of the DO read step
using the ‘wait until’ function.
This should already be done in
the database upon install or
update.
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Version | Date Author Changes
2 31-July-2019 Heather e Document ID assigned
Jasumani e Formatting

3 07-August-2019 | Maggie Grierson e Examining Historical Calibrations section added

4 09-January-2019 | Maggie Grierson e YS| 4010 Meter Calibration Added

5 11-May-2020 Maggie Grierson e Updated Main Menu screen, AutoRun buttons, schedule
names, digital configurations, PCBODStandalonebackup
description
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www.mantech-inc.com
support@mantech-inc.com

MANTECH
5473 Highway 6 North
Guelph, Ontario, N1H 6J2
Canada
519-763-4245
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