MAN-MD-BOD040204

(©MANTECH

. —4

Operator 6s M
PC-BOD for

Multi-Rack Systems

Pagel of 69

OPTIMIZE YOUR RESULTS. PROTECT OUR ENVIRONMENT.



MAN-MD-BOB0402-04

(6MANTECH

\/ OPTIMIZE YOUR RESULTS. PROTEC

Page2 of 69

OPTIMIZE YOUR RESULTS. PROTECT OUR ENVIRONMENT.



MAN-MD-BOB0402-04

(6MANTECH

OPTIMIZE YOUR RESULTS. PROTEC

Table of Contents

1. Introduction
1.1 General information
1.2 Opening the PBOD software

1.3Home Screen

2. Making Templates/Sample Sets

3. Setting up an Initial Run

3.1 Manually

3.2Using Templates
3.3Importing Run Data

4. Loading an Existing Run

5. Adding Samples to a Run

5.1During the run
5.2 After the run is complete

6. Resetting DO Measurements & Correcting Run Information

6.11f not leaving runscreen

6.21f leaving run screen or exiting software

6.3 After run is complete

7. Dissolved Oxygen (DO) Probe Calibration

7.1 Manual Calibration

7.2 Automated Calibration
7.2.1YSI 4010 Meter Calibration
7.2.2YSI5100 Barometer Calibration and YSI ProODO Meter Calibration
7.2.3YSI5100 Calibration and YSI5100 Calibrati®ercent
7.2.4YSI5100 Calibraiin ¢ Autocal and YSI5100 CaPercent Autocal

7.3 Examining Historical Calibration Data
7.4 Calibration Data from the YSI 4010 MultiLafeter

8. Manual Control

8.1Digital Tab

8.2 Analog Tab
8.3Serial Devices Tab
8.4 Autosampler Tab

9. Hardware Setup
9.1 Serial Devices

Page3 of 69

OPTIMIZE YOUR RESULTS. PROTECT OUR ENVIRONMENT.



MAN-MD-BOB0402-04

(6MANTECH

OPTIMIZE YOUR RESULTS. PROTEC

9.2 Digitals/Amplifiers

9.3Sampler
10.Reports

10.1]nitial Report

10.2Final Report

10.3PostRun Report
11.Viewing Quality Control Data

12. System Maintenance

12.1Rinsing out Reagent Lines

12.2Database Management

12.3Changing the DO Probe Membrane
12.4Changing the DO Probe Sensor Cap
125 Checking the Flow Rate of BOD Pumps

12.6 Replacing he Pump Tubing

12.7 Replacing the Rollers in BOD Pumps

13. Software Customization

13.1Setting up Columns for Display on Run Screen

13.2Creating AutoRn Buttons
13.3Viewing or Editting BOD Rules

134 Enabling Passwords
13.5Changing Header Titles

13.6Changing Data Column Titles

14.Troubleshooting Guide
15. Appendices
A.Run Screen Column Definitions
B.BOD Formulas
B1 PGBOD
B2 Standard Method 5210 B 20" Edition
B3 Standard Method 5210 B 215 Edition
B4 European Standard EN18991 & 2
C.BOD Method Comparision Chart

D.Changing Equations for Post Run BOD Analysis Report

E.Text File Format for Importing Data

F.Definitions

F1 Run Screen Buttons

Pages of 69

OPTIMIZE YOUR RESULTS. PROTECT OUR ENVIRONMENT.



MAN-MD-BOB0402-04

(GMANTECH

\/ OPTIMIZE YOUR RESULTS. PROTEC
F2 BOD Method Rules

G.Tips for Creating and Editing BOD Run Templates
H.PCGBOD Stand Alone Backup

I. Known Software and Training Challenges

Pageb of 69

OPTIMIZE YOUR RESULTS. PROTECT OUR ENVIRONMENT.



MAN-MD-BOD040204

(GMANTECH

1.0 Introduction

1.1 General information

PCGBOD Version 3.0 software has been designed and optimized fatetgemination of Biochemical Oxygen Demand
(BOD) and Carbonaceous &iemical Oxygen Demand (CBOD).

The software has been set up to follow Standard Method 5242B8" to 23¢ editions ¢ 5 Day BOD Test as well as the
European Standard for Determinatioi BOD¢ EN 18991. The operation of the system and the calculations can be
altered to meet other requirements as welor more information, please contact MANTECH or Yol distributorfor
technicalassistance.

PCGBOD has two categories of software: one for single rack systems and one for multi rack syXBB@D single rack
systems use one rack on the autosampler bedree time. These systenmgay use one of the following autosampler
models: AM73, AM122, AM197, or Standalone (no autosamplerBAECmultirack systems use multiple racks on the
autosampler bed at one time. These systems may use one of the folloutogganpler models: AM354M372, or
AM390. Multi rack systems also have the capability to run dual probe BOD analysis.

While the functionality of the single and muttick software is very similar, differences do exist. This manual provides
instructionson usingthe multi rack sdtware.

1.2 Opening the PBOD software }
On the computer desktgpocate theWt-./ h 5 Q & &dhjiag shows. "

Double click on the icon and the software will openthhe main menu If the icon is not presengpen thesoftware by
navigatingto the following file pathW®ocal Disk (C:> Program Files> Hinterland-> PGBODand select the!t-./ h 5 Q
applicationQ

4 PC-BOD - Main Menu =N N %"

File BOD Setup Quality Contral Interface Reporting Utilities Audit Trail About

~Runs due Today

DueDate DueTime Runnumber |DateStarted |TimeStarted |OrderNumber -~
DH

v
£ >

Initials Transfer Refresh List

rInitial Runs more than 10 Days Old

j_l

el el

Refresh Table

wome |2 ©a@

4

L\
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1.3 Home Screen

The home screen of FBOD shows th&ain Menu Options along the top barBOD\Runs due Todaand Yhitial Runs
more than 10Days Oldxacross the middle of the window, aklitoRunButtons along the bottom of the window.

The main menu options include information on BOD methtataplates, schedules, hardware setup, etc. and will be
discussed further in the manual.

TheWuns dueTodayCksection shows which batches of samples are due for final DO analysis that day (day 5).

TheYhitial Runs more than 1Mays Oldksection showbatches of samplewith initials resus only that are older than
10 days.

WutorunCbuttons provide a quicktart option to run BOD aigsis and other common operations. She following
table for a summary of Standard Databaséorun button operations. Please note, these buttons may be customized
and therefore, may not match customermatabase exactly.

Icon Name Description
& ANALYSISBOD Loads template for running BOD analysis.
& ANALYSIE BOD CBOD | Loads template for running BOD and CBOD analysis.
& ANALYSISCBOD Loads template for running CBOD analysis.
< CHANGEEMBRANE Loads template for changing DO probe membrane; applicable to
systems utilizing a membrane DO probe.
- CHANGBENSOR CAP | Loads template for changing DO probe sensor cap and inputting
coefficients; applicable to systems utilizingapgtical DO probe.
e SAMPLERHOME Loadgemplate for moving the autosampler (and probe) to the
Home position.
26, SAMPLERRINSE Loadgemplate for moving the autosampler (and probe) to the ring
station.

PROBE CALIBRATION | Loadgemplatefor performing a DO probe calibration

PROBE PARK Loadgemplatefor parking the DO probe in its proper storage
position when not in use.

PUMP PUMP CALIBRATIQN Loadgemplatefor performing a flow rate check on the dilution
- DILUTION pump.
S PUMP CALIBRAITQN | Loadgemplatefor performing a flow rate checknothe inhibitor
- INHIBITOR pump.
S PUMP CALIBRATIQN | Loadgemplatefor performing a flow rate check on the seed pumg
o SEED
v ol PUMP PRIME Loadgemplatefor priming the lines of each pump.
ﬁ SUPPORTING DQCS | Loadgemplateto display the Operation Manual.

MANUAL
ﬁ SUPPORTING DACS | Loadgeamplateto display the parts list.

PARTS LIST
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2.0 Making Templates/Sample Sets

This section of the manual will deribe how to premake portions of a ruto enhancePGBODefficiency Note that the
BOD Ediffunction is used to organizZE8 bottle placemulti-rack system$or 300mLglass or plastic BOD bottles.

1 Template A pre-saved list samples that is used as @& is modfied to create daily rundost commonly, the
blank, seedif applicable) and QC htes are savedo a template.Thisis then used as the start ofran and daily
samples are adde@s required.

Sequ... |Rack |Rack |Bottle lSamgIe |Sample |Pre- lis |Dilution _|Inhib. Sample |Seed Spike Initial Initial __|Final Final |
# Pos_|[Name [Pos  [Name [[5) [Dilution [€BOD? [Vol (mL) [Vol (mL) [Vol (mL) [Vol(mL) [Vol(mL) [DO Temp [DO Temp |
1 1 Rack1 1 BLANK 10 No 0.0 0.00 0.00 0.00 0.00
2 1 Rack1 2 SEED 1.0 No 0.0 0.00 0.00 5.00 0.00
3 1 Rack1 3 SEED 1.0 No 0.0 0.00 0.00 10.00  0.00
4 1 Rack1 4 SEED 1.0 No 0.0 0.00 0.00 1500  0.00
5 1 Rack1 5 GGA_BOD 1.0 No 0.0 0.00 6.00 5.00 0.00
3 1 Rack1 6 GGA_BOD 1.0 No 0.0 0.00 6.00 5.00 0.00
7 1 Rack1 7 GGA_BOD 1.0 No 0.0 0.00 6.00 5.00 0.00
8 1 Rack1 8 GGA_BOD 1.0 No 0.0 0.00 6.00 5.00 0.00

1 Sample SetA short template containing dilutions for only one sample typéese are appended to a template
and/or other sample sets to create a daily run.

Sequ... [Rack |Rack Bottle |Sample [Sample [Pre- Is [Dilution [Inhib. Sample |[Seed Spike Initial Initial__|Final Final
# Pos __|Name Pos Name ||_D |Dilution _[CBOD? [Vol (mL) [Vol (mL) [Vol (mL) [Vol (mL) [Vol (mL) [DO Temp |DO Tem
1 1 Rack1 1 Effluent 1.0 Yes 0.0 3 5 2 0.00
2 1 Rack1 2 Effluent 1.0 Yes 0.0 3 10 2 0.00
3 1 Rack1 3 Effluent 1.0 Yes 0.0 3 20 2 0.00
4 1 Rack1 4 Effluent 1.0 Yes 0.0 3 40 2 0.00

1. From the main menu, sele&t{ S frata th® dropdown menuthen W 9t RimeTable Templat&QThis can also
be accesseffom the Run Scree® @ Of A BQIR Kum BRDYONGe that in order to select the latter, the
interface must be connected and communicating with the computer.

2. Click onhe'BOD Edifbutton.¢ KS W. h5 9RA(GQ diéayizzn t8iplacrack Bedma by didringl 2
the rack namethen selectthe radio buttoncorresponding to theosition for which the rack wibe located For
example, arAutoMax354 holds thre&8-place rackswhere position 1is the rack furthest to the left.

—Sampler Information

Current Rack Name ~Rack Pos. for Current Sample:
ROO1
@1 2 3

Rack |Bottle |Name ID Pre-Di|ls Inhibitor Sample Seed Volume |Dilution Spike Volume |PolySeedNX [Initial |Comment

Positi |Positi lution |CBO |Volume Volume (ml) |(ml) Volume (ml) |(ml) pH

on on D?
R00 1 1 1 No No
R00 1 2 1 No No
R00 1 3 1 No No
R001 1 4 1 No No
R001 1 5 1 No No
R00 1 6 1 No No
R00 1 7 1 No No
R0O0 1 8 1 No No
R00 1 9 1 No No
R001 1 10 1 No No
R001 1 11 1 No No
R001 1 12 1 No No
R001 1 13 1 No No
R0O01 1 14 1 No No
R0O01 1 15 1 No No
R001 1 16 1 No No
R001 1 17 1 No No
R001 1 18 1 No No

Cancel I Retrieve Rack Definition I I Save and Exit I
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3. The user can choose tdlfin the dedred columnsfrom the '\BOD Edifscreen deleting rows ifrequired Sdect
{1 @S I whén cénpleteiiNpte that this information can also be entered from the regufam Screen
timetable. SeeAppendix Aor column definitions and required fields. Alsder to Appendix Jor tipson making
BOD templatse.
4. To add thebottle rows to thetimetables & SHdi® OF 2 & t 2aadiRm BAD Edit Fded ¢ KS dza S NJ
be prompted to entera sample ID root, if desired. St SOG &/ F yOSft ¢ (i 2Eackiac wyBe &l
incremented bythe root value followed by R I-é&id ardtincremented numbefhe user can specify which
number to begin incrementing at via the pop box after seple ID root entry.
Select the method to use by clicking on #8ehedul€button. i.e. BOD - 3 Pumpg
If asoftware calibratiorwill be part of the template, select the appropriate calibratimethod by clicking on the
WIftAONI GAGdzi § DK SORAZE SOF £ A6 NI (A 2y SadpleRSneaumSaRthedéttle & NRA
which is to be used for the calibration.
7. Click tle Wuto-Generate Order Numbebutton; this produces a unique number used by the software to track
each run. It will be automatically updated each time thmplate is used.
8. If any extra lines are present, use St SG S | A 3 Mitthntdréntove thentDo fot leave any blank
lines in the template.
9. / f ACQave¥ MWy R SYyiGSNI I dzyAljdz2Ph ¥ QYL FGS yIYS I yYR LINEB:
10. To create another template/samPl a S (i = Cl@t Tim&dbleBEy@ W Yy R K Sy -9tBckiled abover (i S |
Alternatively, the samples currently on the scneean be altered and th#ave A®button used to give th
template a different name.

oo

3.0 Setting up an Initial Run

Samples can be added manually, loaded from a templata@wutoRun button, or imported onto tle Run Screenfrom a
text file. The options will be discussed below in Section 3.1, 3.2 and 3.3. Note: any or all of these options may be us
when creating a rupup to a maximum 0512 lines/bottles per run An example of th&un Sreenis shown below.

PC-BOD - Run BOD Analysis - no file
Timetable / Sample Entry - Template: None

Initial Operator Final Operator

Sequ... [Rack [Rack [Bottie [Sample Sample [Pre- i [Dilution [inhib._[Sample [Seed  [Spike  [Initiall  [initial [Final  [Final | |

# Pos [Name [Pos [Name 1D [Dilution [CBOD? [vol (mL) [Vol (mb) [Vol (mL) [Vol (mb) Vol (mb) [DO [Temp [DO [Temp [Depletion| |
1 0

2| 2l

Template Maintenance Commands Current Timetable Commands.

@ Clear Template Load Template.
" Append to Template Auto-Generate Orcertwmper | [ Schedule Calibration Schedule

Save.. | SaveAs..| Delete..

Other Template Commands- Delete Highlighted Row | Clear Timetable Grid |

Edit Running Rack Number

Link To AutoRun | Load from Text File. |
Print Existing Timetable | Check Timetable |

BOD Edit ] Load from BOD Edit File I
Run Information/Template Controis | Load Existing Runs | Resuts
[~ Status
Start
STOP Done
"\ Timetable/Samples /(S chedule [UDY Fesults /E: Results
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3.1 Manually

1. LaunchtheRunScreeno @ a4 St SOGAyYy3a GKS W. h5Q (GFo FGX@BKS (G2L) 27

2. Click on theBOD Edifbutton and enter the rack name. Select the radio butt@nresponding to the position for
which the rack will be locatedeleteany rows(i.e. bottle positions}hat are not required for the rackPermit
oneline per dilution for the run.

3. Fill in the appropiate columns on the template, deleting rows if destre¢ { St SOG a{ I @S I yR
information can also be entered from thran screenSeeAppendix Aor column definitions and required fields.
Also refe to Appendix Jor tips ard hints on making BOD templates.

4. To add the bottle rows to theun scree & SEdi® OF 2 & t Roadiiem BAD Edit Fdled ¢ KS dz&d S NJ
be prompted to enter a sample ID root, iésired. Each row will be incremented by the root vaitowed by a
R I a-Kandyan incremented number. The user can specify which number to begin incrementing at via the pop
up box after sample ID root entry.

5. To remove extra lines, click thBelete Highlighted Ro@button. Do not leave blank lines in the template.
6. Select the method to use to analyze samples by clicking okBttieedul€button.
7. If acalibrationwill be performed as part of the run, seletttis method by clicking th&? | £ A 6 NI G A 2y

odziG2y o b23SY | OFf A0 NI {ASAnble NameduBryd theSoBitle vBich & dJodl A Y
used for the calibration.

8. Clck theYuto-Generate Order Numbébutton 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 approprigsample and put them intthe Autosampler racks in the order they appear on
the Run Screen starting withbottle 1, position 1.

10. Click on thé8tartChutton to beginthe run.

11. When the first set of racks are complete, removerthand repace with the next set of racks, if applicable. Note
that if a bottle is located in th&ast position of the last raain the sampler bethe software will prompt the user
to replace the racks with the next set. This feature can be disabledsifedl. Repeat until all racks have been
analyzed. To add additional samples to a run,s=ionSection 5

3.2 Using Templates

1. LaunchtheRunScreed @ &St SOUGAYy3I GKS theIJscrle@,LJ 2 7

FyR aStSOG Wwdzy . h5XQ oo
2. FromtheRun Scree Of A Olbad ZefpldteX So deli G 2 y @ P
3. { SFNDK (GKNRdzZAK GKS fAald | yR 0K [C5am:

DO PROBE CALIBRATION

The template will now b&aded onto theRun Screegrid. To learn how to | | roesaiee

PARK PROBE

[lE
puls
c
£ .

make templates se€ection 2 =05 caco L i

4. ¢2 FRR FRRAGAZ2Y I {SY Rjpénd B demple N R
radio buttonlocated beside théload Templat€button and repeat steps| ===
2 and 3 Each template added will keppended to the bottom of the run. =

5. To make changes to templates that have been loaded, click on®h@Qbutton located2 y  (RKS W
LYTFT2NXI GA2Y k¢ SablBoriips 6n popelafitg R0 tantplatesder to Appendix G

6. While in\BditOmode, check that theorrectschedule and calibration schedulenethods have been selede If
applicable, select these by clicking on their respective buttons and choosing the method to use.

7. Once all changes have been made, ¢lizkne EdiQ

8. Fill the bottles with the appropria sample and put them intthe Autosampler racks in the order they appear on
the Run Screeystarting withbottle 1, position 1.

9. Click on théBtartCbutton to begin the run.
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10. When the first set of racks are complete, removernthand replace with the next set of racks, if applicable. Note
that if a bottle is located in thi&ast position of the last rack on the sampler libd software will prompt theuser
to replace the racks with the next set. This feature can be disabled, if desired. Repeat until all racks have bet
analyzed. To add additional samples to a run, see seStation 5

3.3 mporting Run Data

Importing data requires a text file with a specific format. Sggpendix Hor require format Note that the customer will
need to manually enter the column informationforwl O1 t 2 a A ( A& yI€yER daw.l 204 § théh noud2 & A 7

A > z

1. LaunchtheRunScreen @ &4Sf SOGAY 3T (GKS W. h5Q (oemmmoim > {(2L) 21
aSt SO0 Wwdzy . h5XQ Lo auorun.. | [T or Te P ]
From theRun Screerselect thelload from text filebutton.

3. Select the file locatiomndthen the text file and pres®’ h LIS keata will be populated into the appropriate
columns.

4. To change any data, click on tH&dit06 dzii (i 2 y R&n/Infdinfatn/T€mplate Control@ b.Fbr tips on
making/changing BOD templatesfer to Appendix G

5. Carefullyenter the rack position, rack name and bottf®sition for each rowNote that common keyboard
shortcuts can be used, similar to any Windowsgram (CTRC to copy, CTRLto pate, etc).

6. While in'EditOmode, check that theorrectscheduleand calibration schedulenethods 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, clizkne Edi©

8. Fill the bottles with the appropriate sample and put them into the Autosampleksratthe order they appear on
the Run Scregpstarting with bottle 1, position 1.

9. Click on the8tariCbutton to begin the run.

10. When the first set of racks are complete, remove them and replacetivitinext set of racks, if applicable. Note
that if a bottle is located in th&ast position of the last rack on the sampler libd software will prompt the user
to replace the racks with the next set. This feature can be disabled, if desired. Repéatluatks have been
analyzed. To add additional samples to a run, see seStation 5

N

4.0 loading an Existing Run

Once a run has been started, the data will always be saved to the database. This section will degctibkcate and
re-start a run that has not yet been completed. If the run has already been finished and does not redinigs ede
Section 10.%o view data and/or print a report.
1. CNBY (KS YI AyBOSDNB/IY (CRAEDEEREYS 08 W
2. | K22 a SoadiEi§ingRuss (6% | a akKz2gy o0Sft2¢600
‘7 f: Initial Runs to Finish (" Finals to Finish {‘ Finals due Today (j Recently Completed

DueDate DueTime Runnumber |DateStarted |TimeStarted | OrderNumber |\¢ - Lood Selected

10/24/2017 |3:16:22 PM 713 10/19/2017 | 3:16:21 PM PC_BOD_20171018-3 F

10/24/2017  4:19:06 PM 715 10/19/2017 |4:19:06 PM PC_BOD_20171019-5 E
I~ Print Today's Runs
bt sr Einale R tn lnitials R
7 - Ru tisls R

Run Information/Template Controls | oad Existing Runs | Results

|w»
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3. On this screen there are fouadio buttons which contain runs in various stagesahpletion, escribed below:

9 Initial Runs to Finiskcontains runs which have noad any/all initial DO measurements taken.

9 FEinals to Finishcontains runs which have not had any/all final DO measerdgs takenand/or
calculations completedRuns that are over or under the incubation period specified inB® Method
are only located here.

1 Runs Due Todaynly contains runs that have completed the incubation perwd require final DO
measurements to be taken thaay.This section also contains runs which are due today which have been
started but not conpleted.

1 Recently Completedtontains runs that have been finished on the system and are still withisthefied
time frame These runs can have final DO measurements reset arahalyzed and selécsample
information modified.If a run is located in this menu and it is loaded it will be movatedinals to finish
section. The run must then be started again to transfieback to recently completedf the run is found
only inpost run analysisit is outside the specified time frame and data in the run can no longer be
modified.

4. Cick the appropriate radio button for the run being locatead find it in the list shownThe most recent runs are
at the bottom of the list.
G A0 |dabSelektéd W dzi 2y @
For multirack systems, aimitial run will use the original rack ordand cannot be edited. If loadingfial run,
the user carchoose to run in the original ordeor customize the rack order ihe éDefine Rack Orer for Final
Rurésectiono @ &4St SOGAYy3 GKS RSAANBR | @F Af | of Windddusngthé v R
arrow buttons Therackpositionmay beincremented by double clicking on the rack naras shown belowRacks
can be transferred e at a time, or all at once. The system will prompt users when the last bottle of the last rack
is reachedd replace with new racks.

o o

Define Rack Order for Final Run Define Rack Order for Final Run

Auvailable Racks Racks to Run Auvailable Racks Racks to Run
e | Up e | 1,Rack1 Up
Rack3
Rack4
<= | Down Racks <= Down
Racké
Original Original
Order Order
Define Rack Order for Final Run Define Rack Order for Final Run
Auvailable Racks Racks to Run Available Racks Racks to Run
— Up | Up
= Down I LT
Original
Order
GHZ Wy IMEDNZOGa GKS az2Fdgl All racksareloaded to run in the original order of initials
in position 2 of the Autosampler. UAAy3a KESByYldah Nh NRSNE

7. If any information such as sample name needs to be modified, sele¢Pthelzy L y T 2 NG Si A/23 Kk {tNE
tab and click theBditQbutton to gain access to the template. S8ection 6if DO values need to be reset and
Appendix Gor tips on editing BD templates. Once the desired changes have been madéBalick EdiQ

8. Place tle raclscontainng the first set of samples onto theufesampler.
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9. Click on théBtartCbutton to begin the run.

10. When the first set of racks are complete, remove them and replace with the next set of racks, if applicable. Not
that if a bottle is located in th&ast position of the last rack on the sampler libd software will prompt the user
to replace the racks ith the next set. This feature can be disabled, if desired. Repeat until all racks have beer
analyzed. To add additional samples to a run, see seSgation 5

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

*Do not add samples during a run if the sampler is on the last bottle iRRtheScreenAdd addional samples using
instructions in section 5.2.

FF52 y2BT@RE S ddikiR yY 2 T RR FRRAGA2YFE al YLX Sa G2 | NYzy

1. Select thePauselbutton on theWw dzy F 2 N | (G A 2 Y k ¢ Stabldf the RS Sdre2ighd Wt forith@
current sample to finish. Once fihisd, theRun Screewill unlock.

2. Select thelEdittbutton. Add samples manually or from templates using the instructions fouSgation 3.lor
3.2respectively.

3. Once all required information has been populated, click\thene Edi¢button.

4. Click on théResumébutton to resume the run.

5.2 After theinitial run is complete

1. Fromthe main screenof RBOX. f 2 R { K SFildBzg mMidNRP ¥ SO&Kb2W 2F (GKS a21
steps 15 of Section 4

Once loaded, click th¢/ 2 Yy @S NI CA y IRfizgOterdzy (G2 LY AGALF £ &

hy WKA Wy T2NYIEGA2Y kabMRah theE&ichuttdrny G N2 £ a Q

Add samples manually or from templates using the instructions foulkanion 3.Jor 3.2 respectively.

Once all required information has been entered, click\fhene Edi¢button.

Click on théBtariCbutton to start the run.

oA wWN

6.0 Resetting DO Mesurementsand Correcting Run Information
6.1 If not leaving theRun Screen

1. Click on théPausefbutton.

hy (Ré&nSnfokhation/Template Contro® G 60X @EHR O dz8 Y2 ¥y S W

Reset desired DO readings by removing the DO value tngrdglete key on the keyboard.

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

5. Whenfy A & KSR ZDoEEAIDP 2y W

PN
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6. Qick on the'Resumébutton to start the run The sampler will go back andmead any reset DO values in the rack
entered prior tocontinuing the runlf DO readings were reset in a previous rack, e that the rack number on
the Autosampler corresponds with the rack numlyeferenced irthe software.

6.2 If leaving theRun Screemor the exiting software

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

2. Load the incomjete run as described in Stepblof Section 4

3. hy (Ré&n3nfokhation/Template Control®@ G 6> EH®ROp dz8d 2 ¥ S W

4. Reset desired DO readings by removing the DO value usinglite &ey on the keyboard

5. To edit rundata, 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 cdlnportant: When manipulating volumes of

samples that have beerun be careful that volumes which weeadded via pumps are not changed or calculation

results will be inaccurate.

2 KSYy FTAYAABBRHOQOE A 0] 2y W

7. 1 £t A0l Q) (oKdHihéBayhdler wiljo back and reead any reset DO values in the rack prior to
continuing the run.If DO readings were reset in a previous rack, bee ghat the rack number on the
Autosampler corresponds with thexck numberreferenced irthe software.

o

6.3 After a run iomplete*

1. hy GKS YI Ay BOON&pSgvn @dnit 1R ZK SRun BOBQS OG W

2. { St SQoad BExisthg Rugs G I 0 @

3. Locate and select the run in either tNeCA y I f & 2 12 WE BP Wa K@  sedtivhlLof tBelisSftivade

depending on whethethe run completed was initials or finals. S&ection 4step 3 for information on locating a

specific run.

/| £ AO| LeaySeiedke@ &dzi G2y @

If the run was loaded fronti K& S @Sy (i f & /sechohlbf$hé Sd&e, the run will autonatically be

O2y@SNISR oliGighari2 WCAylLfa G2 C

6. LT f 2| Wifdh toFNEBEY: WINSanert RinkISRukto Initials RGN 6 dAIQTEngthing will change
on the screen toridicate that the conversion has been done.

7. Fdlow steps 26 of Section 6.%0 reset DO readings or edit other fields.

a ks

* The software has been setup to keep a run in the recently completed section for 6 hours. hisftéind run will only

be available for viewig from thePost Run BOBenu and changes can no longer be made. If you wish to change the
YdzYo SN 2F K2dz2NB | NHzy Ol y UiliflesyBpiRsD A BRR REI RA ¥ Aok K S 2
finals2 ©0S Y2 RsecicnSR T2 NI

** After the run if convertedback toWinals to Finigif it is just closed, it will remain there. To get it to be transferred
back to'\Recently Complete@simply click Start. The run will complete ddoe transferred autmatically.

7.0 Dissolved Oxygen (DO) Probe Calibration

It is highly recommended that the DO probe/meter be calibrated at the beginning of eacfi hame are several
calibration schedie options specific to the meter and probe configuration on the syst@&agardless of thealibration
schedulechosen, it izzery important to have a consistent calibration procedure to engassing blannd QC results
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and accurate sample result§hePCGBODcalibrationschedules are outlinedelow. For YSI 52 and 5100 meters, there is
also the option for manual calibratiomhich does not use a schedule.

List of PEBOD Calibration Schedules

Schedule Name Description

YSI 40lMETER CALIBRATION Stepby-step schedule instructing the user on how to calibrate the DO probe
using the YSI 4010 MultiLab meter.

YSI5100 BAROMETER CALIBRAT Stepby-step schedule instructing the user on how to calibrate the DO probe
using the YSI 5100 meter using itemal barometer.
YSI5100 CALIBRATION Stepby-step schedule instructing the user on how to calibrate the DO probe
a specified standard using the YSI 5100 meter.

YSI5100 CALIBRATIONERCENT | Stepby-step schedule instructing the user on how to calilerdie DO probe to
a specified standard in units of % using the YSI 5100 meter.

YSI5100 CALIBRATIONUTOCAL | Schedule for automated calibration of the DO probe to a specified standarg
using the YSI 5100 meter.

YSI5100 CAIPERCENT AUTOCAL Schedule for automatd calibration of the DO probe to a specified standard i
units of % using the YSI 5100 meter.

YSI PROOBOD METERIBRATION Stepby-step schedule instructing the user on how to calibrate the DO probe
using the YSI ProODO meter using its internal baromete

7.1 Manual Calibration

The following applies to both the YSI 52 and YSI 5100 matérs This calibratin 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 calibraing, rinse the DO probe with @mized water to wet the membran®ab off the excessater with
a KimWipe.
2. For an air saturated calibration, place the DO probe in a BOD bottle containing ~1 inch of watesaredthere
is a tight sealTo do this, hold the probe and twist the bottle onto the probe until it is held in platés can Bo
be done by muing the DO probe into the bottle using manual control (Seetion 8.3
3. For a Winkler calibration, place the probe into the Winkler bottle and turn on the stirrer as discussedual
Control
4. Letthe probe stabilize (~B5 minutes).
5. hyOS GKS NBFRAY3 Aa ail BOmMI | ¥ RevdnGal BEOYBA y YSydzz O
6. { St SCoériallDEVEe@QW G 6 G GKS 0203G2Y 2F GKS aONBSys GKSy
7. 1 £ A O1 Setyfbuitdn SThébscreebelow will appear.

PC-BOD - Manual Control
Meter Type wEI52 4

Display hoce
© Modeis% ¢ Modeismal

DO % Delta DO %

Read ’7
Cancel
oK
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8. Select the display mode for the calibration (% or mg/L).
9. / f A0 ReafD KA (Y YR 6KSy | S ROAdglI 2-yL®JIS | NB S LINB & a
10. Enter the calibration value, ime appropriate units, inth& A Y R2 ¢ 0 Seh@GalibiatiorSto Mete® 6 dzi G 2

PC-BOD - Manual Control

Meter Type vl 52 4

g
2 |
g

11./ £ A O1 Seny Calibkaton ¥ Mete® © dzii (1 2 y ® 2 KSy GKS OFfAONIGAZ2Y A
display the calibration value.

12. Check to se¢hat the reading remains stable fuire beginning a run. If necessargpeat steps 9 to 11.

13. When an acceptable calibration has been performed, click otthelyufons to exit back to the main screen.

7.2 Automated Calibration

As outlinedin the table abovethere are several RBOD schedules available for automated meter calibration. It is
important to select the calibration schedubhpplicable to the meter and probe, and to s#gecificprocedures

Fa an automated calibration, thample Nam®© 2 f dzYy T2 NJ G KS OF f A 6 NI { daosstion 2 G G f &
schedulemust be selected.

The next sctionwill explain the automatedalibraion schedule options.
7.2.1 YSI 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 thkast line of a template.

1. Click on thePROBE CALIBRATI®MoRun button. The icon will look like the one show. d&#&| uynless

customized.

Add samples to the rynf desired using tte instructions found irfsection 3

3. Forperforming awater vapourair saturated calibration, place a bottle with approximately 1 inch of water in

position 1 of the first rack on the Autosampler.

/ £ A O Senbutipkis thedsoftware.

After the probe iginsed, the software will prompt for thprobe endto be cleaned of any excess wat&emove

this water using a Kim Wipe.

6. When prompted, make a seal between the bottle and probe Hgihg the probe and twisting the bottle onto the
probe until it isheld in place.

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

Follow the OK messages, to press CAL and START on the meter, to take the caldaditign r

The meter will beep once the reading has stabilized.

o

»

o

© ®©
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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, priormroceeding with samples, if applicable

7.2.2YSI5100 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 meterdue to its accuracy. It is a direct meter bedition 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 thePROBE CALIBRATMIbRuUN button. Theicon will look like the one show % | unless

cusibmized.

Place a bottle with approximately 1 inch of watepissition 1 of the rack on theudosampler.

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

4. 1 £ A0 SR BKA (@Y o

N

o

Enter the rack number onthed&i 2 & I YLJX SMIVIQY R LINBaa W

After the probe is rinsed, the software will prompt for the membrane/sensor to be cleahadyoexcess ater.
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.

o

If you are using &SI 5100 meter follow stepsc712. If using a¥SI ProODO meter follow stepd 118

8. Once the reading is stabl@ypically, stabilization takes 116 minutes)the software will direct you via several
YWhYQ YSaalr3aSa G2 32 G2 GKS YiarRRBudNBIS vhetet fivicel KS Y S

9. hyOS 2y GKS YIANI BOGRBISHYEY LIRF A & K& KT SIH3iNI0td62ad f 2 6 SR

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

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

12. Press théP a 2 RuBt@h on the meter twice, and then press théw S Y Reii t8 &llow 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 wi returnto the home position and complete the run.
For YSI ProODO mete

14.hyO0OS GKS NBIFRAY3I A& aitlofSz (GKS az2Fdgl NB gAff RAN
Qah odziti2y 2y GKS YSGSND®

15. From the list on the meter screen,fseéS B H.Q W

16.{ St B@R WNRY fAad 2y (GKS YSGSNJI aON

17.{ St AcCeppt CHlibratioR ® ¢ KS YSUSNJI gAff LINRBOS

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

7.23YSI5100 CALIBRATI@N YSI5100 CALIBRATIORERCENT

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

Clck n the PROBE CALIBRATHQItbRIN button. The icon will look like the one shoy S
Add samples onto the ryiif desired using the instructions found iection 3
3. If performing an air saturatedalibration place a bottle with approximately 1 inch of watempiosition 1 of the

rack on the Autosamplenf performing a Winkler calibration, place the Winkler bottle in this position instead.
4, & A O1Mode® So6 &2( G 2 Y rawvite td do & th¥ @i Benu. Press the button below/ |  Atdrdte (G S Q
the atmospheric pressure displayddr use laer in the calibration processThen, d A O1 MogeQi & 8z( @ 2 v
followed by theW w S Y Buitd® Before continuing with the calibration.

=

unless customized.

N

5. Click on the8tartCbutton in the software.
6. Enter the rack amber that is currently on thedyi 2 & I YLJX SMIYIQY R LINBaa VY
7. After the probe is rinsed, the software will prompt for theembrane to le 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 placeNote: A seal does not need to lmeade if performing a Winkler calibration.
9. Once the reading is stablde software will request the calibration value. [ e
Enter one of the following numbers depending on the calibration type:
a. Atmospheric pressure in mmHij measuring irpercent DO) Entrthe Ainspnels Flessus g
b. Atmospheric pressure in inHi measuring in percent DO)
c. Atmospheric pressuri kPa(if measuring in percent DO)
d. DO value in mg/(if measuring in mg/L DO)
For example, in the calibration shown, the pressure in inches of mercraguged. For Winkler calibrations, this
value will be in mg/L.
10. Important: once the calibration isamplete, 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 thebiogbke, otherwise
the sampler will return to the home position and complete the run.

[29.500)

Done

7.2.4YSI510 CALIBRATIONAUTOCABNd YSI5100 CALIPERCENT AUTOCAL

This calibration does not require the user to be present to respond to the OK messages thaharether calibration
procedures.

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

1. CNR2Y GKS YI A§FetuSy deEilBaiSnPeEntpiate P

2./ f AOLloadd K&dz@i 2y +yR a8t 800 G(KS Orfafoadasd 2y VSR LW (il
pmnan ! dzi 20k@® Qd / £t AO1 W

3. Enter the atmospheric pressure inthe spe€ A SR dzy A (i

a
without user interventionQ 6 2E A& OKSO1 S R®
4. | £ A OpavdDKIAI (iR y OKQ tiB SBE AW o O

2NJ GKS OF t A0 NIAltacaly @&

(2 GKS YFAYy A0ONBSYO®
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5. Create the run using the instructions founddaction & C2NJ GKS OFfAONIGA2Y LI2ahi
in the sample nameolumnfor that bottle. Also be sure to load the appropriate calibration schedule by clicking
0 KSalibwatio odzid2y 2y GKS NMzy aONBSy®

6. When the run is prepared, plat¢ke bottles with the appropriate sample in them into thetdsampler racksif

performing an air saturated calibration, place a bottle with approximately 1 inch of water in tibeat&in

positions(s) of the rack on the Autosampler. If performing a Winkler calibration, place the Winkler bottle in

these positiongnstead.

Place the rack containing the first samples onto the Autosampler.

8. To begin the run, click on tHB8tariCbutton. When prompted, enter the rack number currently on the
Autosampler and pres¢# h.Y Q

9. 2 KSY I WOIFrftA0Q o602G0ftS A& NBIOKSRXE GKS a2F06l NB gA
3.

~

7.3 Examinng Historical CalibrationData

Calibrdion data is only stored when using the following templatéSi5100 CALIBRATION, YSI5100 CALIBRATION
PERCENYSI5100 CALIBRATIOAUTOCAL, and YSI5100 CAERCENT AUTOCAL.

1. Fromthe mainmenu,got¥. hSDEI YANBIARYVA®

2. UnderWPortQselect¥ { S Nhdunde@W ¢ &, kdeeW [ A y Sridé¥Yobe IDshould be the meter type.

3. At the bottom of the window, use the left and right arrows to scroll through the calibrations. The calibration
details will show inthe middle of the window.

PC-BOD - Bxamine Calibrations
[ Select Calibratiors
Port Type Praobe 1D Calibration |0
[serial | [Uresr =] [1.Device'vsi 5100 x| [vamoo =

Calibration 1D YSI5100 i
Probe D 1, Device Y51 5100
Date 0g:/07/2019 B
Time: 12:38:58 PM = 7s]

5

&
Port 0
Probe type Linear E 504
Temperature 999K 2722l B
Temperature entry None E o oag
Type of fit Single Line Fit -
Mo of standards 1
Na of Reps 1 0.0 T T T T T T
Operator 0.0 20 40 6.0 80 100 120 140
Calibration '/ alid Yes Standard Value
Calibration ' slid

' Graph ﬂ Data |
= |e™ Calibration #: B028 Frint this Calibration
Fecord 1 of 1
oK

4. The calibration report can be printed to screen, printed to a printer, or exported to another location by selecting
Wt NAYyG GKAA /FEAONI GAZ2YQ
5. In the next window, ensure the report selecteddalrpt.srwQ Choosavhether to print to screen, printer, or
export.
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PC-BOD - Print Report(s)

ECH

MANTECH-INC.COM

MAN-MD-BOD040204

x|

Report Lists Available

Name

I;I — Print Optionz
= All Reports in List

CALIBRATION MULTILINE
CALIBRATION QUADRATIC
P|CALIBRATION SINGLE LINE

% Indicated Report

_| —Destination
CALIBRATIONS e Sereen
EQUATIONS " Printer
|_|EQUATIONS RESULTS REPORT Ll | Export print |
Reports in the Selected List
Report
»

<] |

e |

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

Report Date: 08/08/2019 : 10:39 AM

PC-TitratlON PLUS
Calibration Report

Calibration Record # 6028

Instrument Reeing

T
U] n 41 2] i 00 121 1

Starcniake
Calibration Settings
Calibration 1D YS15100 Date 08/07/2019
Channel Time 12:38 PM
Probe Type Linear Temperature -999.00 K -1272.15C
Probe ID 1, Device YSI 5100 Analysis Type Single Line Fit
Calibration Results
Slope 0.979 CorrCoeff 0.0000
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 =]
FEalaa? e dhe o libeabion sino BT within th il
EN | [

7 .4 Calibration Data from the YSI 4010 MultiLab meter

The calibration valuen the YSI 4010 MultiLab metisrautomatically eMaated after each calibration. For evaluation,
the slope of the sensor is compared to the slope of an ideal sensor, using tiverigllequation: S =s&sofSidea. AN
ideal sensor has a slope of 1.
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Calibration Evaluation

MAN-MD-BOD040204

MANTECH-INC.COM

There are four different classifications of the cedifion evaluation, summarized in thable below:

Calibration Record Relative Slope

+++ 0.94<S5<1.06

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

(Xylem Inc. (2018MutliLab 40163W Operating Manual ba76194e 03 07/2013H.)

Ideally, the calibration record will display +++, which indicatesttiasensor is measuring closest to an ideal sensor. If

the calibration record is displaying less than +++, recalibrate,rapace the displayed result tan altitude chart. If the

RAALX I @SR @I fdzS YIGi0OKSa

even if the calibration record displays +++.

8.0 Manual Control

Manual control allows the testing and control of hardware without the usscbiedules atithe Run ScreeriThis section

i KS OfoweNdr, ha sesor maydeed répradeyhentisos
(i.e. new sensor cap or membrane). It is good practice to always comparestimimad value against the attitude chart,

(

isa usefultool for troubleshooting Access to the different areas of manual control can be selected by clicking one of the

tabs alonghe bottom of the screenTo enter into this section of theoftware, click onthe BOXXrop-down menu and

selectWlanual ControKQ This section of the software can be used to prime pumps airdableshootingpurposes.

8.1 Digital Tab

This taballows the pumps and stirrer to be turned on or off. Click on the buttons listed below to turn a specific device or

or off. Please note, there are several cable configuraiterations. This manual lists the current cablenfiguration;
therefore, thecustomer cable configuration may vary.

Hardware Component Current Digital

Level Sensor (Input) 1

Stirrer 1

RinsePump 4

Dilution Pump 9

Fan for Dilution Pump 13

Seed Pump 17

Inhibitor Pump 21

Spike Pump Not on standard cable, available
upon reqest
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pEEUIEMantiraliControll

MAN-MD-BOD040204
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bgsoip: @ 0@ @ | @
Output 1) Output 2 Output 3| Output 4

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

LA L L L @& L
108 | WO w011 | We12 1013 1014 | 101s | Hote
Tl Trel Trol Trel 1fe” Trel Trol Tio

Digitel Inuts

L L

Digital 10 3-16

Diiggital 110 17-24 @ -J'
QA7 o8 W09 HO020 | WO 022 D23 | N0 24

T¥sT Tl Tref Trof Trel Trol Trel Tio

Cortin an
Imerval 1DDDmS

[WE 5

Stan Digtal
[~ Continuous
F

Stirrer Spesd(%) - 0

. 5|

Digitsl /Analoa _Serial Devicss f, Autosampler

8.2 Anabg Tab

This section is currently not used in the-BOD software.

8.3 Serial Devices Tab
This tab allows access to the DO meter.

It can be used to do manual calibratioror to check that the meter is
communicating with tle systen correctly.

ReadMeter:

1. Select theSerial Devicetab for the DO meter.

2. /| £ A0 Read MéteS oWzi G2y ® ¢ KS (]
value in mg/L and % will be displayed in the boxes on the ri
2F GKS AONBSyo® LT (K3 N (A
will be displayed hereSee theTroubleshooting Guiddor
possible solutions.

Manual Calibration

SeeSection 7.for detailed instructions.

8.4 Autosampler Tab

PC-BOD - Manual Contral

Cortinuous Scan
setup Interyal - 10001
Meter Tyne vais ET| j
0O nm >
Read Meter
DOin% > B
Temperature >
QF
Stiver Speed(%) - 0
4 »
Sz Wi
51 521 {No Device TI52
Dighal / &ndog h Seiial Devices f Autosampler oK

This sectia of Manual Control allows theutosampler to be moved around the BOD rackt is often used for manually
parking the DO probe for overnight storage and troubleshooting any sampler issues that arise.
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1.

I £ A07
button. The windowshown below will

MAN-MD-BOD040204

Eoﬁd Tfay( om Fold&d pc-e0n- Manusl Control

General

MANTECH-INC.COM

Continuous Scan
Interval - 1000ms

appear.Cchk on the rlay file name and Fome Sampler el o
then clicki KGperl®? o6 dzl U 2y @ Goto Rinse

be morethan one tray file located here.| | veiosesions QF
Make sure the correct file is selected t Racke EE—

prevent pGSlble damage tO the DC Tray Loaded —= AM354 - 3x18 300mL Plastic Bottles - Optical Probe.csy =

probe. If wunsure please contact “ones Sensor =

MANTECHbr your local distributor for Ectie ] Bs B

technical assistance. Zarm

2. | £ A O Hame Sanfpl&d B dAhé
sampler will moveo the home position
(back rightof the sampler be§l and the
Z-armwill become active. If the sample
is already in the home positiont will
briefly home again. -

3. To move the Atosamplerinto the rinse
adl GA2yeotoRiAdESNOte that
the sampler will perform a full -X-Z
movement.

4. To move the Atosampler to a specifibottle location first selecthe desired Rack then one of tiwo zores:

a. Tube: moves the dispensing tube into the bottle
b. Bottle: moves the DO probsensorinto the bottle

5. Select the bottle location to move to using the drop down menu. For examsgiecting?w | O, 2miQst SQ |
will move the DO probe into thé"%ottle positionof Rack 1

6. To move thedutosampler to the specified location cliekherWD 2 (i 2

. Qon.

7. To move the Atosampler inthe Z direction (up and down) the absolute height in counts x 10 is negjuNote
that the limit of the Zheight (furthest down it can go) is 10,000 count$ierefore10,000 x 10 = 100,000 would
be entered into the box.

8. To make adjustments {XZ) to the tray filecontact MANTECH or your local distributor.

Z Target {(mm from Current position)

o
ZArm Speed
(o] 2 "3

' Digital /, Analog Aﬁerial Devices )\Autn§amplal f

(KASE dTemd2 (R2 Vi KA &

9.0 Hardware Setp

This section of the software details how the various components are connected to the system for correct communicatio
and operation. For the most part, changes to this section of the software wilenoteded. The primary reason to enter

into this aeawould be to update the pump flow rates as determinediection 12.4 To view this section of the sofane,

from the main screen, seledihterfaceCfrom the dropdown menu,¥ 2 £ 2 H&®Rvard Setu® ¢

9.1 Serial Bvices

. . e L. Serial Devices
On this tab the DO meter model is specified as well as where it is connected t

interface. In the example below, a Y30ODGQmeter is connected to the systen
on the first serial port of the interface. To change the meter connected to a = "™ ¥ <]
5100 Ot A0l 2y GKS Wa2RATE& {SNALFf mQ | ModiySeial3| None NoDevice

Modify Serial 1 | Meter, ¥SI LDD Pro

Modify Serial 2| None, No Device

\V )
O
s

Modify Serial 4 | None, No Device
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Alsoon this screen is the computer ComrorPlocation for the Interface .

. . . omm Ports What is Connected to the Comm Port
module (TIS). In the example on the right, the interface is connecte: 7 = [ =
CommPort 2 on the computer. Depending on the computer used, thi-
interface may also be connectéal a different COMM porand via dJSB to
serial adapter.

9.2 Digital/Amplifiers

This tab is where the pumps connected to the system are

specified as well as where information such fiow rate and BOD Oy -1 et e aiached o DiilLine [4 =]
maximum volume to inject are entered. Bl s
Line  Marne Line  Mare
¢ KSI ®AO 5A3A G Iskctioh skdvirddeithe [right/i$ ; EBV‘B';&”S” 2 EQ::
. . . . . e = [t = [Hhain
where information for the dilutionseed, and inhibitopumps as | : g 7 [ogw
4 [Dignd 8 [Digre

well as the stirrer aréocated. The flow rate of each pump allow
. Basic Digital Output L
the software to deliver the correct amount of reagent. Tt . v Dt Fonise  Maslrton

Line Mame Tupe State (mbmin] [mL)

maximum volume to inject is also established here. This volu 1 [puenpm PaisalicPunp_+| @ [120 [0

prevents bottles from overflowing ithe event of level sensor ; [ e — &

failure, as well as protects from volume input errors. To mod * [ Sk Digisl  ~| @

these numbers, simply delete the current information angpe

in the new volume Refer to Section 12.4for

instructions on howa determine a pump flow rate. | =" Defout FlowFte Mo Volune
Tupe Mame Output Type State [rol#rriry) [ml]

The rinse and spike pumps are located on tl @ tm |SoeFum PerstaicPurp | Q15 j

Extended digital /@  @s-sbown to the right. To Lie Wt F: ilm ST T T

make changes to the flow rate and maximum volun [1« [wut  Digo1s i wa i i | B

to inject, click on the pump and edit the value in are o oo i M| res

above the grid. Note¢ KS Wy I YSQ T2 e Peitac e orF_ 20 1

must beWw L bn{o&l& for theskip rirse function 9 :E: 53:3123 e v _us we | L

to work correctlydo not modify this information.

9.3 Sampler

This tab containgnformation about the type Of  suectine Type of Autosampier that s Conmnected-

Autosanpler Connected to the System' Multl rac| " None (" Standard (223) Large (222X) " Mega (215)  Large (271) & ManTech
systems use the MANTECH Autosampler whict

connected to the computer via an ethernet cable i —

Note that the default IP address of the Autosampl 1921681.97 4000

i5192.168.1.97 ”
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10.0Reports

This section of the manual will describe how to manually view, print and exporBORQeport.

All reports can be autoatically set up to do any/all of these functions at the esfca run. This is usually sap at the
time of installation butcan also b done by contacting MANTE@Hyour local distributor.

10.1 Initial Report

This report will automatically be printed the computer screen at the end of an initial run. From here it can be manually
sent to the printer by clicking on the priidon in the tool bar at the top of the screen or by goingH& AYtt N v (i Q

If an initial report needs to be printed at a latéate, followthe directions below:

1. hy GKS YI Ay BOONBSHR Ot REWBOEEBH SHOG W
2. | K2 2 a SoadExisBhgRur@ G | 6 ®

& intialRunsto Finish © FinalstoFinish ¢ Finals due Today  ( Recently Completed

DueDate  |DueTime  |Runnumber |DateStarted |TimeStarted | OrderNumber \'.g Load Sslscted

Moarz1/2007 | 11:12:01 AN 558 08M6/2007 |11:14:01 AM 20070816-3

08/26/2007 | S:44:11 AN 559 2 9:44:11 AN (200708211
08/27/2007 10:10:24 AN

06/08/2009 |9:34:45 AM

E
E
Al 20070822-1 F
E

Print Today's Runs

A 3

Run Information/Template Controls  ga Existing Rung | Results

w

/ £ A01 CAW I G RS selctiof anyl lbake Kh@ run in the list showrilThemost recent runs are located at

the bottom of the list.

4. | £ A O] Ly Seledke@ &dzi G2y @

5./ £ A O] Cényert GifalSvdsy 2 L yYuktenAThefrun willlszyéddverted to an initial ruNote that the
rack order will be pralefined based on thaitial order.

6. The software will check that all data is present in the template and then reprint the repdhnietscreenlf an
Autocalis being performed, the calibration will be performed again before the repatisiglayed. This can then
be printed as described at the top of this section.

7. hy OS TAYyARoKeS RE y RINB# il t# theNdsain menuThe run will once again be located in the

CAY Il fa sécion 6fihy sofwkeQ

10.2 Final Report

This report will automatically be printed to the computgcreen at the end of final&rom 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 goMgadUiNG & (i Q

If the final run has been completed recently, follow the instructioefoty. If the report to be printedhas passed the
specified number of hours in which it can be modifigadlow the directions irBection 10.below.

1. hy (KS YI Ay BOONBSHR Of RBOMEHT SHOL W
2. | K2 2 a SoadiEki§&ingRuss G 6 ¢
3. / £ A O ReécghtlylCentpletd® a St S O atk the/runlinyhi lisf sBo@he most recent runs are located
at the bottom of the list. If theun is not present herdollow the instructions irSection 10.Delow.
4. | £ A O] Ly Seledke@ &dzi G2y @ ¢ KS NXzy Hnalétd Fins® & 81O Yy A FBENB R
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5. Define the rack order and\aB & & Staiit@uton YseeSection 4.0step 6 for moredetailson rack ordey.

The software will check that all data is present in the template and therintefhe report to the screenlf 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 thethap of

section.

To export the dataglick on theFilemenu on the report, and sele&xport

8. C2 NJCAK S sHedt kitBe@\SCII Delimited File (*.tx9r Fixed Field ASCII File (*.txt) f A O] X@ y 0 dzk & 2
and choose ali location and name théle. ClickOK and the file will be created. This file can then be imported
into another software package, such as LIMS software.

9. hyOS TFTAYARAKSORE yRNBEXaA (Wwi2 (GKS YIAYy &ONBSYy d RecénflyS N
Comgd S (isBdRad of the software.

o

~

10.3 Post Run Report
This section of the software contains data from all rung treve been completed to date.

1. From the main menu,gto¥. hahdselecWt 2a il wdzy . h5 lylLfeairaQ
2. IntheWwdzy & (2 sectdnratiheBalitcdndf the screen, select the desired run; the most recent runs will

A 2 LA x

screen.
[samere [Bot [omston s Tinie. [sampie [seea [is  [spke [iwa [rinai [ [ [[poe | ~
B [vum] ol emi fes002 | val i val mbjvol (mijiix>[volmi{oe oo [Depeti] [BoD | [average [Flass | E
100 |No 00 (000 (000 |No (000 (000 [000 [0.00 0

2 (3114 [No (00 [0.00 (000 [No (000 [8.07 |80 |-1.03
3 2070 [0 o0 Jooo [s00 [wo o0 [es1 e

4 a0 [0 [o0  Jooo [wo0 [wo  Jopo [ss

5 2827 |No 0.0 0.00 1500 Ne o000 =
6 3047 |No 0.0 6.00 5.00 No 0.00 4.00 s0gD
7 3071 |No 0.0 6.00 5.00 No 0.00 =D
8 3065 |No 0o 800 £.00 Ne o000 =0
El 3058 No 0.0 6.00 500 N o000 =0
10 2088 No 0.0 1000 500 Ne. o000 sD
1 3078 |No 0.0 2000 |5.00 No 0.00 s0
12 3071 |No 0.0 3000 |5.00 No 0.00 =D
P - - - - Lo
Seed Conection Factor-B0D /%090 Seed Conection Factor- cBOD /0000 Blank Average Depletion 11030
Spike Correction Factor-BOD /9090 Spike Comection Factor - CBOD /0000
[ Use Driginal 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

20070816-1

3. To calculate the results using the original method, dickhe Ww dzy’ a Buitok.af R Gifferent version of the
calculations or rules is to be used seependix D
4. To print the data, click on th¢t N y (i buttod Wtdeh liad rdw become available. The scrieete rightwill

appear.
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Report Lists Available

Print Optionzs

Name G o
e ™ All Reports in List
BOD TIMETABLE
— BODMETHODS {+ Indicated Report
¥|500POSTRUN Destination
| |cALBRATION MULTILINE B (+ Sereen
| [cALBRATION QUADRATIC  Printer
| |CALIBRATION SINGLE LINE o | Export print
Reports in the Selected List
Report
P | retodfin. SRV

o

SelectVt NJeavitighe default settings as is. The report will be displayed on the screen.

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 gog toW C AUt SN vy i Q

To export the dataglick on theFilemenu on the report, and sele&xport

ForFile Typeselect eitherASCII Delimited File (*.tx)r Fixed Field ASCII File (*.tx) /| £ X®10 &yl &K
choose a file location and nantiee file. ClickDKand the file will be created. This file can then be imported into
another software package, sh as LIMS software.

o

© N

11.0 Quality Control Data

This section of the software allows data in the QC regimes to be viewed. Thdmuaf@C regimes that have been set
up in the system:

1. BOD LCS Averagsots the average of all GGA standards arelyfpr BOD within a run

2. CBOD LCS Averagits the average of all GGA standards analyzed for CBOD within a run
3. Seed Correction BOBDlots the BOD seed correction factor per mEseed.

4. Seed Correction CBOplots of the CBOD seed correction factor pérahseed.

NoteY -pcpbpQ G Af £ | LIISF NI Ay v/ thatJailzhe deplatidn fdil fediduablor ryfelor iNBRE A
sample type was not in the run. If any or all standardssphe rules, the average will be used in the QC plot.

PC-BOD - Active QC Regime : SEED CORRECTION CBOD

Select QC regime Comments Done ‘
GICRegime Currert? [ersion L]
00 LCS AVERAGE True E] Print & Report
l CBOD LCS AVERAGE Falze 1
l CBOD LCS AVERAGE True 2
b
[ Show only current records
Set Guery Active Query
Operator = Redime SEED CORRECTION CBOC

Dperator

i Default
Starting Date |13/03/2007 = 5 Date Range 304124899 to 04107/2007
Ending Date |04/07/2007 -

v Include only selected data in contral limit calculstions

v Include outliers in control limit calculations

[ Use Shewhart estimates for standard devistion

Iv Chart marked outiers
Execute Guery

| \OC regime query AControl chart - individuals {0C data;
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1. To view a quality control plot, click on thév dzI £ A (i @nenl @nythe NiBirf sQreen and then &+ A S g |

LX 23 Q

Select a QC regime bycgling on the desired chart from the grid on the top left of the screen.

To access the data in the QC plot, sel&c6t O K SShdw ol chirretit record@ @

4. | £ A0\ BEgute Qe W dzli (1 2 Y I (MK 2y (ONRER2YERK KibEIRSE=e th@raph, or theW v /
R | {tdb @ see the detailed data.

5. To tag a data point as an outlier, select 8y /  Fab éd double click on th&’ b BeSide the data point to
OKlIy3a¥edadd (2 Y

6. To remove this point from the graph, go to thev /  NJB 3 A tab&indlprezS & @ E S O dzii iitton. dEBeNE Q
3 NI LIK Quality QoKt®l CHartg IndividualQ G I 6 héave thé outfiesgemoved.

wn

12.0 System Maintenance

12.1.1 Priming Reage Lines¢ Beginning of the day

At the beginning of a dayhenthe systemwill be used, the lines will need to be filled with fresh reay The database
will have an Auto&n buttonon the main menwuesigned to guide you through this procedure. If this is not found, follow
the instrucions below tomanuallyprime the lines.

1. Pace the tubing into the reagent bottles b&lahe liquid level

2. Place a emptybeaker under the tips on théutosampler arm to catch the wasté&Vhen priming the dilution
pump line, it is best if the tips aig the beaker as the water will eject with sorpeessure once it reaches the tip.
This can be done by moving thatdsampler inmanual controbr by holding the beaker up around the tips.

3. Manudly turn on the dilution pumpusing the switch on the front of the module urttie dilution water is ejecting
from the tip and there are no bubbles in tieA y S & @ ¢ dzNy uid@éSitionitrellod theZoftirakeSo W!
control the pump during the run.

4. Manually turn on the remaining pumps using the switch on the front of @achp and let them run until the lines
are full and no bubbles are present. This can also be done by tuonirige pumps inmanual control Once
2 YL SGS> (dzNYy ddQ®sitioddioyallddy thé sbftwirk t6 coktriol #m during the run.

12.1.2 Rinsing out Reagent Line&nd of the day

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

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

2. Placea beaker under the tips on theutosampler arm to catch the wast®/hen emptying the dilution pump line,
it is best if the tips arén the beaker a the water will eject with some pressure. This can be done by mowng th
Autosampler inmanual controlor by holding the beaker up around the tips.

3. Manually turn on the pumps using the switch on the front of each pumgetrtiem run until the lines are empty.

Turn the pumps off. This can also be done by turning on the pumpsaoual control

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

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

Once sufficient water is present, remove the ends of the tubiomfthe DI water beaker and let the lines fill with

air.

7. When@ YLX SGS3> GdzNYy itdQisitbddzy LJA G2 GKS W!

»

o
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8. Store the probeinaBOD bottle Wit m Ay OK 2F gl GSNJ 20SNJ yAIKID ark KA 3
t NP ou®m@n button on the nain menu

12.2 Database ManagememtTwice a month

An automated backupan be performed when the PBOD software is launched or closéd a realt, the backup files
will accumulate over time anchust be periodically removed.

The instructions below will describe how to locate and remdneeliackup files for the system.

1. Fromthe mainmenuofthe PCh 5 & 2 T i ¢ UtitBsXF 2{Stf SOMROW RS WiA LILIA Y I Q
2. In the Auto Zipping section, note down the file path(s) for the backuipshe screen shown on the next page
this is QiPCBOD backiResults and ©CBOD
backup{ & i dzLJ®Done® ®B & &4 W e ——
3. From the Start menu on the computelocate the ekt BackipType . .
badkup folder(s) by following the path(s) noted aboy =~ "™ ~ -
in Step 2.
4. The backup files will be named using a date staj === o
YYMMDD##. For example: the™tesults backup _ Sl
performed on March 2, 2010 would be named =" o ..
YwSadzZ GamnnonummQod Oty [FXPEROD kg =
5. Highlight the fiés that need tdboe deleted by holding| . = @ @ ose
the left mouse button and dragginfilever delete all || owaw [FPemD tedusan =
of the backup files at once; keep several of the m¢ = @ @
recent backups in case they are needdfiSetup and | | « austens oieDiesoy e sore - Pt S et S St
Results files are in the same folder make sure to leg e nestednane sabiestoy Oyere ;pmmmeB.m.,Whamhesystemissm.nm
several of the met recent backup foBOTHhe Setup
and Results tables.
6. t NS & DeldieRS|1 8 2y (GKS (1Y2R08RPNRSE$gRSaBt BO&KAPKE AIKGSR

12.3 Changing the DO Probeekhbrane¢ Minimum once a monthor as needed

It will be necessarduring the opeation of the BOD system to change the DO probe memb(#rapplicable)and add
electrolyte solution to the probe. AnutoRun button has been set up with a schedule that allows easy access to the probe
without removing it from the system.

The membrane an last anywhere from a few hours to several weeks depending on the nature of the samples beinc

analyzed and how the probe is cared for. Probe readings that are erratic or do not stabilize are the most common indicat

that electrolyte neels to be addedd the probe or that thenembrane needs to be changed.

hy GKS YIAy aONBYYS &aSntddibyiteh® S W

2 KSy RukBODWnalyss a ONBSY Aa gadSyadzddiavy] 2y GKS W

The Aitosampler will move the probt an easilyaccesible position, so that the membrane may be changed.

Unscrew the old membrane from the bottom of the DO probe. Fill the new membrane half way with electrolyte,

AONBs Al ol Ol OKd2 LXFOS FyR LINBaa W

5. Theprobe will need to sit foat least 30 minutesn a BOD bottle containing 1 inch of water before calibrating or
running samples.

PR
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124 Changing the DO Prolgensor Cag yearlyor as needed

For BOD systems that use an optical probwijll be necessary to change the DO praessor cap and input the sensor

cap coefficients into the meter. Aruforun button has been set up with a schedule that allows easy access to the probe
without removing it from the system, and stdyy-step instructions for inputting the new sensor cap coefficients into the
meter.

Sensor caps typically last one yedepending on the ature of the samples being analyzed and how the probe is cared
for. Probe radings that are erratic or do not stabilize are the most common indicatortkigasensor cap needs to be
replaced.

=

hy GKS YI Ay &acCnhedgSensor Ce@uitofud futtoit. K S W

2. 2 KSYy RUKBODWhalyss & ONBSYy A& g2tddS y d dabtéra ¢alid ra2k/hunibér &nd Bress
VKQ ¢

The Aitosampler will move the probt an easilyaccesible position, so that the sensor cap maydienged.
Follow the OK messages within the schedule to replace the sensor cap ahthimgoefficients into the meter.
The probe must be calibrated after replacing the sensor cap.

arw

125 Checking the Flow Rate of a BOD Reagent AddiPump¢ Once a nonth

The flow rate of a pump should be checked onceamtin or if issues arise with BDresults. Alsdf any of the tubing is
changed on a pump, the flow rate will need to be fied.

125.1 Automated Pump Calibration

Use the following instructions if your database contains schedules alreadyp getassist in the pump calibrations.
These schedules wilave the following names:

1 PUMP CALIBRATIQBILUTION

1 PUMP CALIBRAITQNNHIBITOR

1 PUMP CALIBRATIQSEED
PUMP CALIBRATIQRINSE

If these schedules are not in the database refer to the instructions fouédtion 2.4.2below.

o

CNRY (GKS YI AyBCODNBSSYRn®OEQ@m Ly W

3. hy GKS . h5 Fylf cshrdlQioNAE¢Y OVROBRSEBOIWIKS LidzYLl O
be calibrated. Pres®KQ &

4. Fill out thesample nameolumn with the name of the pump to be calibratealong withthe order number and

rack positionrack position wilhot be used for thealibration but must appear in themetable).

5 t NBSta#Q W

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

7. Thepumpcalibration will be performed 8mes so that the results can be averaged.

8. Follow he instructions irBection 12.4.30 enter the flow rate into the software.
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125.2 Manual Pump Calibration

Thefollowing instructions can be used for any of the pumps present on tHBBITsystem but will be describeding
a seed pump.

The pumpcalibration can be done using idaized water or seed.

1. Place the end of the tubing in a bottle of seed or a beak®lofater.

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

3. Place an appropriately sized graduated cylinder (see per chart below) under the tips on the BOD gamguhel a
manually turn on the pump for exactly 1 min (Use a stop watch or the clock on your compiés) if 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 tt
result multiplied byfour or two respectively to give the flow rate per minute.

Pump Approximate Flow Rate (ml/min)

Dilution 400-600 for single headed and
10001200 for dual headed

Seed 10-20ml

Inhibitor 10-20ml

Spike 10-20ml

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 softwawill need to be changegisee section 12.4.3 below.

125.3 Changing the Flow Rate

1. CNRY GKS YI A YinterfarsdS S yf 3/ RIeinGieySainn ow

2. | £ A O1 DpitaAl/AngiflersQY (I 0 IBasiR digitek |18y NEMtébkded digital I/@depending on the pump
flow rate to be updated.

3. Look at the chart below for thist of currentdigitals,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 aboveSeaction 1.2 in the flow rate box and click on OK.

Pump Digital to change in Hardware Setup
Dilution Output9

Seed Output 17

Inhibitor Output21

Spike NA

Rinse Output4

With an accurate flow rate, the software will be able to accurately deliver the vaspecified on th&un Screen
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126 ReplacingPump Tubing

To keep the system runrgnoptimally, Tygonpump tubing should be replacag@gularly according to the length of time
below, or when anygrowthis present in the line Amount of use will vary how often the tubing should be repladéate
that bleach can be used to clean any cledring. Do NOT bleadmnti-microbialsilver tubing.

Tubing Type | Time to Replace

Dilution BEvery 3 months for silver anthicrobial tubing ad
BEvery 12 months for normal tubing

Seed BEvery X2 months

Inhibitor Replace as needed

Rinse Replace aseeded

Complete tubing kits for each pumpr be purchased from MANTEGHyourlocal distributorto ensure corect tubing
sizes and fittings are used.

1. Lift the tubing in the reagent bottles above the liquédel in the bottle.

2. Place a beaker under thips on the Aitosampler arm to catch the wast&/hen emptying the dilution pump
line it is best if the tips are the beaker as the water will eject with some pressufihis can be done by
moving the Aitosamper inmanual controlor by holding the beaker up around the tips.

3. Manually turn on the pumps using the switch on the froftlte module and let them run until the lines are

empty. Turn off the pumps.

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

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

Once sufficient water is present, removeetends of the tubing from the DI water beaker and let the lines fill

with air. Turn offhe pumps: Y R LJ | OS tdQ@atiom y G KS W!

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

Undo the spiral wrap fromaround the tubing going to the tosampler arm and detach the tubing from the

probe holder by pullingtraight up.

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

»

o

© ~

Yearly, the inner pump tubing will need to be replacedok at the pumps shown below to determine the next step. If
GKS aeadSy Oz2yidrAya | Liddzyld £t A1S GKIFG &K 2Afdghg systgmaiainga 6 S
pump likethos&a K2 gy Ay W. Q 2R W/ Q F2ff2¢ aisSLBA wmy
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10.
11.
12.

13.
14.

15.

16.

17.

To change the inner pump tubing, the faceplate on the pump will need to be removed. Using a Philip:
screwdriver, undo the four screws holding the faceplate in place.

Gently pull out theyellow tubing fromaround the rollers B pulling it towards yourself.

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 speeggambe careful iising this technique

with the rinse pump or dilution pump as they rotate quickly.

Once the tubing is in the place, replace the faceplate and secure it with the 4 screws.

Measure out the new tubing and attach it back to the pumpsaisin

the fittings incluled in the tubing kitsNote: 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.

Once all tubing is connected, use the spiral wapald the tubing

going to the sampler arm neatly together.

Perform a flow rate check on the pumps as describe&edntion

12.40

Rinse the new lines with DI water and then with reagent prior to

sample analysis.

The fdlowing instructionsare applicable for both pump B and pump C shown above.

18.

19.

20.

21.

22.
23.

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

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

Measure out the new tubing, using the old tubing if possible and attach it
back to the pumps using the fittisgncluded in the tubing kit§.he pump
head will have arrows depicting where the intake and outlet are; the intake
of the pump should leaffom the water carboy or reagent bottle.

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

Perform a flow rate check on the pumps as describesidation 12.40

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

12.7 Replacing the Rollers in a PungOnce a year

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

1. Ensue the pump tubing is empty and rinsed of all reagent before proceeding. For instructions on tBiscsies
12.1.2.
2. Unplug the power cord and serial cable from the back of the pump.
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