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Introduction to the L200O0ODX Analysis System

Congratulationsonyour purchaseof theL2000DX Analyzer, aversatileanal ysissystemsuitablefor the
analysisof awidevariety of chlorinated organiccompoundsinavariety of matrices. Thebasicprincipal

of theL2000DX systemisto measurethetotal organic chlorinecontent of asampleand equatethat toan
equiva ent concentration of thetarget or expected analyte. If all of theorganicchlorinepresentisassumed
to bederivedfromthetarget anayte, thenan upper limitisestablished for thecompoundinquestion. (I
other organicchlorinesarepresent, inadditiontothetarget analyte, they will becounted asthetarget
andyte.) Toaccomplishthis, al of theorganically bound chlorinemust beconvertedintoinorganicchloride
andtheresulting chloridequantified. Oncethetotal chlorinecontent of thesampleisknown, aconversion
factor isusedto convert thechlorideconcentrationinto an equival ent concentration of thetarget analyte.
If thecontaminantisknown, theresulting concentration estimateswill accurately correlatewiththeactua

concentrationof theanalyteinthesampleasdetermined by GC analysisinthelab. If thecontaminantis
unknown, aconservativeor worst case conversionfactorischosento provideanupper limitfor the
concentration of the target analyte in the sample.

There are three basic steps involved in the chemical analysis for total halogen by the L2000DX:

- Sample Preparation
- Conversion to Inorganic Chloride
- Quantification

The sampl epreparati on step determinesthetypeof chlorinedetected, i .., organic, inorganic, or total, and
ismatrix dependent. Thesamplepreparation canbeassimpleascollectingatransformer oil sample, or
caninvolvetheextractionof asoil or water sample. Inthecaseof awipesample, thesurfaceiswipedand
thewipe-gauzeisextracted. Thestepsinvolvedintheconversiontoinorganicchloridereactionandthe
chloridequantificationarethesamefor all matrices. Thestepsintheconversiontoinorganicchloride
involvesthereactionof thesamplewith metallic sodium and theextraction of theresulting chlorideintoan
agueous buffer system. A chloridespecificelectrodeisusedto quantify theextracted chloride. Using
stored conversion factors, the chloride value is then converted to an equivalent concentration of analyt

Sample Preparation

The L2000D X can be used to analyze the following matrices:
- Transformer Oil
- Soil
- Water
- Surface Wipe



Eachmatrix requiresdifferent preparation prior to the conversion reaction step and subsequent
guantification. Each of the matrix preparation steps are described in detail under Sample
Preparation.

Theroutineanalysisof transformer oil requiresno samplepreparation other thanto collect acleansample
without introducing any extraneoussourcesof chlorideintothesampl e, such asperspirationor road salt.
Thisisimportant because, for transformer oil, thereisno samplecleanup procedurestoremoveinorganic
chloride contamination. Oncecollected thesampl eisreacted andtheresulting chlorideisextracted and
quantified.

Thechlorinequantifiedinthiscaseisthetota chlorinecontainedinthesample. Transformer oil istypicaly
freeof inorganicchlorineeliminating theneed for any sampl ecleanup procedure. Inspecia caseswhere
transformershavefailed duetowater contamination or havebeenremovedfor serviceand storedinareas
near seawater or road salt, inorganic chloride may cause an elevated reading.

Beforeasoil samplecanbeanalyzed, theorgani c contaminatesmust beextracted using an organic solvent.
Becausesoil samplesinvariably containinorganicchlorine, thesoil extractiscleaned uptoremoveall traces
of theinorganicchloride. Thecleaned extractisthenreacted andtheresulting chlorideisquantified. For
soil analyses, therefore, only theorganic chlorinecontent isever quantified. Extraneoussourcesof chloride
contamination such as road salt or sea salt are not detected.

Aswithsoil samples, awater sasmplemust al sobeextracted prior tofinal analysis. Theratioof thesolvent
volumetothesamplevolumedeterminesthesenstivity of thetest. Theextractisreactedandthechloride
is quantified as above. Aswith soil samples, only the organic chlorineis quantified in water samples.

Wipetestsrequirethat aspecific areabewiped usingahexane-soaked gauze. Thegauzeisextractedwith
anorganicsolvent, reacted, andthechlorinecontent determined. For wipe samples, the standard
procedured iminatesmost al inorganicchlorinecontamination. Areaswithvery highsurfaceconcentration
of salts may need to be prepared differently.

Chloride Conversion Reaction

Oncethesamplehasbeen prepared, theremai ning chlorideconversion stepsarethesamefor all sample
types. Theconversionstepisareaction of thesamplewithan excessof metallic sodiuminthepresence
of acatalysttoconvert thecoval ently bound organic chlorineintofreechlorideions. Thisreaction of
metallic sodiumwith organo-chlorinecompoundsisvigorousand goesto compl etion converting al of the
organic chlorine to chloride.

Quantification
U ponthecompletion of theconversionreaction, theresulting chlorideionsareextractedinto an aqueous

buffer. Thechloridecontentinthefinal extract/buffer isthen quantified usingachloridespecificelectrode
and converted to an equival ent anal yte concentration using theconversionfactorsprogramedintothe



analysismethod of theinstrument. Theconversionfactorismadeup of thepercent chlorine, thesample
size multiplier, and theextraction efficiency multiplier. Theanalyteconcentrationisdetermined by first
subtracting theblank fromtheraw chloridereading (except whentheBlank Subtraction hasbeenturned
off), andtheresulting corrected chloridevalueismultiplied by thes zeand extraction multipliersand divided
by the chloride fraction (percent chlorine divided by 100):

[Analyte] = ([Cl ] ay - [Cl lpan) (Size multiplier)(extraction multiplier)/(chlorine fraction)

TheL2000DX anayzer comespreprogramedwith 28 methodsprovidingfor analysisof alargenumber
of chloridecompoundsinmost matrices. Correctionfactorsarepreprogramedtoaccount for all of the
stepsnecessary torun samplesusi ng thestandard prepackaged reagents. If theproceduresaremodified
or other analytes are expected, up to 22 custom methods can easily be built.

Theoperational program of theLL2000DX hasbeen designedto providethemost versatiledatareduction
platform possible for the analysis of chlorinated organic compoundsin avariety of

matrices. Atthesametime, theprogramiseasy tousefor routineanalysisand doesnot requirecustom
methoddevelopment. Theoperating programisdividedintoanAnalysis Loop and theOPTIONS
Menu. Preprogramed methodsareavailablefor useinroutineanaysesand areeasly selectedfromwithin

the Analysis Loop. Thesoftwareautomatically cyclesback tocritical pointsintheanalysisloopto
prompt theuser for* Calibration” , “ Blank Subtraction” and“ Samplel D” inputs. M easurementscan
beinitiated without requiring any additiona programing by s mply choosingtheM ethodandfollowingthe
on-screeninstructions,. Custom methodscan be constructed by selectingtheOPTIONS Menu and
modifying existing methods or creating a new method (see Creating and €diting a Method).

Unpacking

TheL2000DX isshippedinitsowncarrying case, completewithall thehardwarenecessary for operation.
UponreceivingtheL2000DX Analyzer, pleaseverify that all of theitemslistedbelow arepresentandin
good working order.

The carrying case for the L2000DX Analyzer should contain the following items:

L2000DX Electronic PCB/Chloride Analyzer

Power cube AC-DC transformer

PC Upload Cable

Portabl e electronic balance & 100 gm Calibration weight

5 mL pipettor

Vial rack

Timer

Marking pen

Two empty 20 mL glassvialsfor RINSE and CALIBRATION solutions

L2000DX Data Manager Software CD
Instruction Manual, Certificate of Calibration and MSDS
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Inadditiontotheaforementioneditemsinthecarrying case, thefollowing should beincludedinthesame
outer shipping box:

Chloride-ion specific electrode!
Packet of polishing strips!
Test tube rack

To prevent damagetotheinstrument inthe caseof aleak, the sampl e preparationreagentsare shipped
separately. Theexact makeup of thereagent pack will depend onthespecificreagent option chosenat
thetimeof ordering. Theoptionsavailablefor theL 2000DX andthecomponentscontainedineachare
the following:

Option 1: Reagentsfor 40 Oil Tests
1- 250 mL bottle of EXTRACT solution
1 - 250 mL bottle of RINSE solution
1 - 250 mL bottle of CALIBRATION solution
1 - 60 mL bottle of Electrode Filling Solution
1 - tray of 40 empty 20 mL glassvials
1 - box of tissue wipes
1 - shelf-pack containing:

L These items are shipped in their original packaging from Orion. Once they have been unpacked, they should be carried in
the above-labeled slot in the carrying case.



40 - filters
40 - pipettes
40 - reaction tubes (black dispenser caps)
Reorder Part No: (LP-ORK)

Option 2: Reagentsfor 20 Soil Tests (Standard Procedure)
1- 250 mL bottle of EXTRACT solution
1 - 250 mL bottle of RINSE solution
1 - 250 mL bottle of CALIBRATION solution
1 - 60 mL bottle of Electrode Filling Solution
1 - box of tissue wipes
1 - 40-cell box containing:
20 - empty 20 mL glassvials
20 - bottles containing Soil Extraction Solvent
1 - shelf-pack containing:
20 - filters
20 - pipettes
20 - reaction tubes (black dispenser caps)
20 - metal scoops for obtaining soil samples
20 - 10 mL plastic syringes
20 - drying columns (foil packed)
20 - empty test tubes with white caps
Reorder Part No: (LP-SRK)

Option 2a: Reagentsfor 20 Soil Tests (Two-Step Extraction Procedure)
1- 250 mL bottle of EXTRACT solution
1 - 250 mL bottle of RINSE solution
1 - 250 mL bottle of CALIBRATION solution
1 - 60 mL bottle of Electrode Filling Solution
1 - box of tissue wipes
1 - set of instructions
1 - 40-cell box containing:
20 - empty 20 mL glassvials
20 - 6 mL black-capped water vials
1 - shelf-pack containing (in a heat sealed foil bag):
20 - empty 25 mL soil tubes
20 - filter funnels
20 - pipettes
20 - reaction tubes with black dispenser caps
20 - break-top vials containing Soil Extraction Solvent
20 - metal scoops for obtaining soil samples
20 - syringefilters (in a heat sealed foil bag)
1 - set of instructions
Reorder Part No: (LP-SR2)



Option 3: Reagentsfor 20 Water Tests
1- 250 mL bottle of EXTRACT solution
1 - 250 mL bottle of RINSE solution
1 - 250 mL bottle of CALIBRATION solution
1 - 60 mL bottle of Electrode Filling Solution
1 - box of laboratory wipes
1 - 40-cell box containing:
20 - empty 20 mL glassvials
20 - bottles of Isooctane
1 - shelf-pack containing:
20 - filters
20 - pipettes
20 - reaction tubes (black dispenser caps)
20 empty test tubes with white caps
1 - set of instructions
Reorder Part No: (LP-WTR)

Option 4: Reagentsfor 20 Wipe Tests

1- 250 mL bottle of EXTRACT solution
1 - 250 mL bottle of RINSE solution
1 - 250 mL bottle of CALIBRATION solution
1 - 60 mL bottle of Electrode Filling Solution
1 - box of tissue wipes
2 - pair of safety goggles (1 pair/10 tests)
2 - pair of neoprene gloves (1 pair/10 tests)
1 - shelf-pack containing:
20 - filters
20 - pipettes
20 - reaction tubes (black dispenser caps)
20 - hexane ampules
20 - empty test tubes with white dispensing caps
1 - box containing:
20 - gauze padsin 20 mL glassvials
20 - 10 mL glass bottles containing Extraction Solvent (isooctane)
1 - box containing:
20 - empty 20 mL glassvials
20 - forceps
1 - set of instructions
Reorder Part No: (LP-WIP)

NOTE: DO NOT STORE REAGENTSIN THE INSTRUMENT CARRYING CASE, AS ANY
LEAKSWILL DAMAGE THE INSTRUMENT.



Initial Set Up

OncetheL 2000D X hasbeenunpacked, thecomponentschecked and the contentsof thereagent pack
verified, theL2000DX canbesetupfor analysis. Locatethevial rack, thetwoempty 20mL vialsandthe
bottlesof RINSE and CALIBRATION solutions. Removethecapsfrombothvialsandlabel one20mL

via “RINSE” andtheother“CAL”. Fill eachvia approximately Y2full withtheappropriatesolutionand
setinvial rack. (NOTE: Itishel pful tolabel therack withthelocation of theRINSE and CAL vials.)

Thesesolutionswill beusedfor theinitial setupand calibration of theel ectrode. They will alsobeused
periodicallytore-cdibratethed ectrodeand check thee ectrodeoutput. Onceset up, theel ectrodeshould
remain in the RINSE solution when not in use.

Prior torunningthe Analyzer onbattery power, it should becharged overnight using thepower cube
suppliedwiththeinstrument. TheAnayzer canbeoperatedfromlinepower whilethebattery ischarging
and should beleft pluggedinwhenever AC powerisavailable. TurnontheAnalyzer by pressingand
holding the <ENTER/ON> key until the printer advances one line and the display reads:

Dexsil LZ2000DX
Version 1.24

Thisscreen istheFirst Screenintheoperatingprogram. TheAnalyzer isready toacceptinstructions.
Restoring the Electrode After Extended Storage

The electrodeisshipped empty and shoul d bestored empty whenever itwill beleft for anextended period
of time (see€lectrode Care and Maintenance). Torestoretheel ectrodeto operating condition:

1. Remove protective cap from the tip of the electrode.

2. Filltheelectrode, uptothefillingholeintheside, withtheOrion ElectrodeFilling Solution
suppliedwitheachlot of reagents. Tofill, placethenozzleof thefill solutionbottleintothehole
on the side of the plastic body and gently squeeze the fill bottle.

3. Drainthedectrode, whileholdingit upright over thewastebeaker, by grasping thebody of the
electrode firmly inonehand and pushing down ontheblack capwherethecord entersthe
electrode. Thefilling solution will drain out of the bottom of the electrode.

4. Refill theelectrodeand makesurethat thefill solutionismaking contact betweentheblack
coneandtheplasticshell at thebottom of theelectrode. If itisnot making contact at all points,
drain the electrode again and refill.

5. ConnecttheelectrodetotheBNC connector labeled“ ELECTRODE” ontheback of the
L2000DX Analyzer and check electrode output.

6. Tocheckthee ectrode, turnthe Analyzer onby pressingand holdingthe<ENTER/ON>key
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until theprinter advancesonelineandthedisplay screenactivates. Selectthe OPTIONS
Menu from theFirst Screenby thepressing<OPTION>key. AttheOPTIONS Menu,
goto“DIAGNOSTICS” by pressing the <6> key. Thisdisplay:

DIAGNOSTICS X-.X
XXX.X mV XX.X °C

will indicatethecurrent temperatureand then continuously updatetheel ectrodeoutputin
millivolts(mV). Placethed ectrodeinfresh RINSE sol ution, gently swirl thesolutionwiththe
electrodeandallowtosit. Theelectrodeoutput shouldreach 140mV or greater within 1
minute. I theelectrodeoutput doesnot reach at least 140mV, empty theRINSE solutionand
refill withfresh RINSE solution. If thisdoesnotimprovetheel ectrodeoutput, drainthe
electrode, refill itwithfilling solution and check theoutput again. Oncetheoutputisgreater
than 140 mV, the electrode is functioning correctly and it is safe to proceed with
measurements. If the electrode output does not reach 140 mV, see under Trouble
Shootingfor remedies. NOTE: Theupdaterateforthe‘Diagnostics” displayis
6 seconds, any keyspressedwill not register until theend of thecurrent measurement cycle.



Basic Operation of the L2000DX

General Information

TheL 2000DX meter isequippedwithaninternal gel cell battery and can beoperated with or without the
wall adaptor. A fully charged battery should besufficientto operatefor 3full 8-hour daysof sample
analyses, printing each datapoint. Toconservebattery power, theprinter can beturned off andthestored
dataprinted or uploaded at alater time. To preservethebattery, theunit shouldbepluggedintoan AC
outlet whenever possible.

Theoperation of theL2000D X iscontrolled by aprogram organi zedinto aseriesof “ screens’. A screen
promptstheuser for appropriatei nput or displaysoutput fromtheprocessor. Therearetwo screensat
the beginning of theprogramthat will bereferredto throughout thetext. They are, theFirst Screen
whichappearswhentheanayzer isturned onandisreturned towhenturning themeter off manually, and
the SELECT METHOD Screenwhichisthenext screeninsequence. FromtheSELECT METHOD
Screenthedesired analytical methodischosenpriortoanalysis. Fromthisscreentheprogramentersa
seriesof screensthat step theuser through theanal ysisof prepared samples. Thisseriesincludesthe
calibration stepsand bl ank determinationandwill 1oop back for periodicre-calibration asnecessary. This
section of the program isreferred to theAnalysis Loop. (Seebelow for ablock diagram of the
program..)

First Screen >
iL OPTIONS Menu
SELECT METHOD < >

4L

Analysis Loop

OnceintheAnalysis Loop, theanalyzer must becalibrated. Thecalibration procedureisasinglepoint
calibrationusinga50ppmchloride CALIBRATION standard supplied with each batch of reagents. This
calibrationmust berepeated approximately every 20 measurementsor onehour, whichever comesfirst.
A timer, acounter, and athermistor havebeen builtintotheinstrument to prompt theuser for recalibration
when necessary. Duringthecalibration procedure, thefunction of theelectrodewill alsobeeval uated. If
the electrodepotential for thecalibration solutionisnot withintheacceptablelimits, awarningwill be
displayed and the program will jump to the diagnostics mode. (See below under Diagnostics.)



All other functionsof theprogram areaccessed by pressingthe<OPTION> key fromtheFirst Screen
or theSELECT METHOD Screen. Thissectionof theprogramisreferredtointhemanual asthe
OPTIONS Menu. Althoughonly onechoicecan bedisplayed at atime, optionsareorganizedintoa
sequence of choices, functioning much the same as a menu typical of most computer programs.

Turning the Analyzer On and Navigating the Operating Program

Pressing and holdingthe<ENTER/ON>key until theprinter advancesonelineand thedisplay activates
will turnthe Analyzer onandthe programwill beintheFirst Screen. IntheFirst Screenthedisplay
will read:

Dexsil LZ2000DX
Version X.XX

indicatingthecurrent softwareversionrunningontheL.2000DX. Theversionnumber should matchthe
version number indicated on the cover of this manual.

From theFirst Screen pressing the <ENTER/ON> key will movethe program to theSELECT
METHOD Screen. Inthe SELECT METHOD Screen:

SELECT METHOD
method id

pressingthe<<NO>and <Y ES>>keyswill scroll through thestored methods. Whenthedesired method
isdisplayed, pressingthe<ENTER/ON> key will selectit. Theprogramwill thenenter theAnalysis
Loop andtheprogramwill begin prompting onethrough theoperationsnecessary to begintheanalysisof
samples using the chosen method.

Calibration

Thefirst step required before any measurements can be made is to calibrate the instrument.
The L2000D X operating programwill jump to theCALIBRATION screenwhenanew methodis
selected, whenthetemperaturehaschanged by morethan5 EC, or whentherecalibrationtimer istriggered.
The display will read:

CALIBRATION FOR
method name

indicatingthemethodthat iscurrently selected. Pressthe<ENTER/ON> or <Y ES>>keysandthedisplay
will indicate that the electrode should be placed in clean fresh CALIBRATION solution:

IS CALIBRATION
SOLUTION READY
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Removethee ectrodefromthe RINSE sol ution, gently wipethebody of theel ectrodewithacleanwipe
and insert the tip into the CALIBRATION solution. NOTE: DONOT WIPE THE TIP OF THE
ELECTRODEASTHISMAY DAMAGEIT. Swirl theelectrodegently afew timesand pressthe
<ENTER/ON>or <Y ES>>key. Allowtheelectrodetoremaininthecalibration solution, themeter will
briefly display the message:

MEASUREMENT IN
PROGRESS

Providedthed ectrodeoutput iswithintheacceptablerangeand theambient temperatureisalsowithinthe
acceptable range, the calibration procedure is complete when the program display briefly:

CAL TEMP =XX°C
myvy = XX

The calibration results will also be sent to the printer, if the printer has been turned on.

Calibration: hh:mm mm/dd/yyyy

Version: XXXX

Method: METHOD NAME

mV = XX.X Temp. = xx.x °C
A = XXX.X B = XX.XXX
Offset = x.x

The programfunctionwill thenmovetothenext stepinthechosen method. If thetemperatureisoutside
the acceptable range the following error message will be displayed:

Temperature
Error xxx °C

A temperatureerror indicatesthat theambient conditionsarenot suitablefor measurement. Saveall
extracts and move to alocation where the temperature is within the acceptabl e range.

If the electrode output is outside the acceptable range, an error will be displayed:

CAL ERROR
mV = xx

Pressingthe<ENTER/ON> key will movetheprogram back to thebeginning of theAnalysis Loop.
(See“CAL ERROR” in €rror Messages under Trouble Shooting)
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Blank Determination

All of thepre-programed methodshavetheoption of subtractingareagent blank builtintothemethod. 1
blank subtraction hasbeen enabl ed inthe chosen method, thisoptionwill bepresented after each
calibration. The option will be presented as:

USE BLANK
YES/NO

If NOischosen, theprogram movesontothenext stepinthemethod asdescribed bel ow inAnalysis.
If YESis chosen, the option will be presented:

USE PREVIOUS
BLANK YES/NO

If Y ESischosen, anopportunity will bepresented to changethestored blank or to enter afixed val ueat:

USING BLANK OF
0.00

Thisnumber, inppm chloride, can beedited or accepted, asis, by pressingthe<ENTER/ON>key. The
program then continues to the next step as described below under Analysis.

If NO is chosen, the screen will prompt for the blank solution:

PUT PROBE INTO
BLANK <ENTER>

The blank solution must be prepared asasamplewoul d be, usingall of thesampl e preparation stepsand
reagentsbut without an actual sample.? After reaction the blank must be allowed to reach room
temperature asdescribed below. Insertthee ectrodeintothesolution, swirl gently for afew secondsand
allowtosit. Withtheelectrodeinthesolution, pressthe<ENTER/ON> or <Y ES>>key. Afterthe
measurement has been made, the blank result will be displayed as:

BLANK READING
01.2

After pressingthe<ENTER/ON> key, theprogramwill continuetothenext stepintheanalysisas
described below. A measured blank cannot be edited. Only stored blank values can be edited.

2 When preparing a blank using the Standard Soil Extraction Solvent, DO NOT add any of the water from the bottom
of the solvent vial.
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Analysis

Prepare samplesfor analysisasdescribed underSample Preparation. Oncethesampleshavebeen
prepared, choosetheappropriateanalysismethod and calibratethemeter. Theprogramwill display
instructions as determined by the chosen method.

1.

Makesurethat themethod hasbeen sel ected, theinstrument hasbeenrecently calibrated (including
any blank determinations) and that theanal ysissol utionshave been all owed to temperature
equilibrate for at least 5 minutes. The display should read:

ANALYZE SAMPLE
method name

Press the <ENTER/ON> key to continue to the screen:

SAMPLE ID (save)
sample id

If thesamplel D iscorrect, proceedtothenext step. Otherwisechangethel D asdescribed under
€ntering Data. Theindication“save’ will appear inthisscreenif theoptionto savedatapoints
as they are taken has been selected (See Data Management)

Removetheel ectrodefromtherinsesolutionand wipethebody carefully withatissue. NOTE:
DONOTWIPETHETIPOFTHEELECTRODEASTHISMAY DAMAGEIT. Placethe
electrode in the vial to be analyzed and swirl it gently for several seconds.

Pressthe<ENTER/ON>key. TheL2000DX will takeaseriesof readings. Oncethereadings
have converged onaconstant value, theresult will bedisplayed alongwith crucial method
information. A beeper will sound to indicate that the new valueis ready.

Toanayzeadditiona samples, pressthe<ENTER/ON>key. Theprogramwill check theambient
temperatureand, if itisstill withinthea lowablerange, theprogramwill cycleback tobeginthenext
analysis. Proceed asin step 1 above to make the next measurement.

Samplesmay besavedfor analysisat alater time, but thevial sshould betightly capped. Once
they have been read, samples should be discarded. Do not re-analyze samples.

Pipettesand oil shoul d bedi sposed of asPCB/Organo-chlorinewaste. Analysissolutioncanbe
disposed of as ordinary aqueous waste containing nickel.
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Entering Data

All user inputtotheL2000DX Analyzer isthroughthe 16 key keypad onthefront panel. Thereare 12
alpha-numerickeysand4functionkeys. Audiblefeedback isprovided, onal keys, toindicatethat akey
presshasbeenregistered by theprocessor. Dataisentered usingtheal pha-numerickeys. Thesekeysare
activeonly whenaninputisrequiredandwill beacted ononly whenthey areappropriatefor theactive
screen.

Whennumericinputisrequired, only thenumbersindicated onthekeyswill beregistered. Tochangean
entered number, usethearrow keysto movethecursor tothedesiredlocation and pressthecorrect
number key. Toinputlettersinatext string, suchasinamethod nameor samplelD, bothanal pha-
numerickey andthe ALPHA key must bepressed. Whenan a pha-numerickey ispressed, thenumber
associated withthat key will bedisplayedfirst. The ALPHA key isthen pressed once, twice, or threetimes
to changethecharacter tothedesired|etter. Continued ALPHA key presseswill “ scroll” thecharacters
throughthelettersandthenumber shown onthefaceof thekey. For example: Pressingthe<7>key will
first causethe® 7" tobedisplayed. Thecursorwill movetothenext spaceand,if theALPHA keyis
pressed next, the® 7 changesfirsttoan“ S’ thena“ T”, followedby a“U”. (Pressingthe< ALPHA>key
againwill cyclethecharacter back tothe® 7"'.) Oncethedesired character isdisplayed, pressinganalpha-
numeric key will enter the next character, above the cursor.

Havingasamplel D thatincludesanumber automatically incrementing with each success vesample, will
makeass gning auniquesamplel D mucheasier. Thisisaccomplishedby usng“wildcards’ inthesample
ID. Therearetwo"wildcard” charactersthat canbeused. Thesearethe®*” andthe® ?’. They function
muchthesameastheir DOSequivalents. Enteringan®*” inasamplel D will add anautomatically
sequencing number tothesamplel D. Thenumber beginsat 00001 andincrementsupto99999. (If less
than 5spacesareleftinthesamplel D thenthenumber islimited tothenumber of digitsleft.) The*?” has
thesamefunctionasthe**” but theappended number will only havethenumber of digitsasquestionmarks
entered. NOTE: Editingasamplel D witha“wildcard” will freezethenumber at thecurrent valueand
eliminate the wildcard function.

Special Keys

The<NOandY ES>keysfunctionaseither ayes/noresponseor asarrow keystomovethecursor
through atext entry.

Thefour specia functionkeys, ALPHA, OPTION, BACK/OFFand ENTER/ON areusedtodirect the
operationof theprogram. TheALPHA keyisusedtoinputlettersinatextstring. TheOPTION key,
fromthefirst or second screen, will transfer program operationtotheOPTIONS Menu. Fromthe
RESULT ScreenintheAnalysis Loop, the OPTION key isusedtoview thechosen parametersof
the currently active“Method” . TheBA CK/OFFkey isusedtoexitfromany sectionof theprogram, back
through successive screensto theFirst Screenand, ultimately, toturnthemeter off. TheENTER/ON
key will turntheinstrument onandisusedto enter any optionschosenor tostepforwardintheprogram.
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Electrode Check

The e ectrodeisthemostimportant componentinthesystem. Itis, therefore, important that theel ectrode
beproperly maintained andtheinitial setupwill determinehow well theel ectrodeisfunctioning. Before
turningtheL2000D X analyzer on, insurethat theel ectrodeisproperly connectedtotheback of theunit.
Check thefill level intheelectrodeand, if necessary, refill theel ectrodewiththeOrionfilling solution
suppliedwitheachlot of reagents. Tofill thedectrode, insert thetip of thefilling spout of thefilling solution
bottleintotheholeonthesideof theelectrode. Slowly squeezethesolutionintotheel ectrodebody until
it reaches the level of the hole.

Oncethedectrodehasbeenfilled, check thee ectrodeoutput by goingto“Diagnost i cs” fromthe
OPTIONS Menu. Rinseandrefill theRINSE via withfreshrinsesolutionand swirl theelectrodeinthe
solutiongently for afew seconds. Allowingtheelectrodetositintherinsesolution, verify that themV
readingisgreater than140mV . If theoutput doesnot reach at least 140 mV withinaminute, refill the
RINSE vial withfresh solutionand recheck theoutput. If thisdoesnotimprovetheoutput, refill the
electrode with fresh fill solution. (See Electrode Care and Maintenance).

15



Sample Preparation
Oil Samples

Beforeatransformer oil samplecanbeanayzedwiththeL.2000D X, the PCB/Chlorinated Organicsmust

be chemically converted to chloride.

1. Remove thecapfromablack-cappedtubeand add oil uptothe5
mL lineusing apolyethylenepipettor (SeeFigure?2). Replacethecap
tightly on the tube. i e

2. Break thebottom (col orless) ampul einthetube. Shakethetubewel
for 10 seconds.

Figure 2

3. Break thetop (gray) ampuleinthetube. Shakethetubevigorously
for 10secondsAllow thereactionto proceed for additional 50 seconds(total of oneminute), while
shaking intermittently several times.

4. Usingthe5SmL pipette, addfivemillilitersof extract sol utionto theback-cappedtube. Tightenthe
cap securely and shakevigorously until thefoamand dark col or disappear. Vent thetubeby
partially unscrewingtheblack capwhilehol ding thetubeupright. Squeezethetest tubedightly
whilere-tighteningthecap, and shakethetubevigorously for 20
seconds more. Vent again, tighten cap and stand thetubeupside- —
down on the flat top of the cap and allow to settle for two mirtes. 77, ™~ ~-

A

5. Placeapolyethylenefilter funnel inoneof the20mL glassvials :%;i:_f-.f e

markedwiththesamplenumber. Positiontheblack-cappedtest
tubedirectly over thetop of thefunnel and openthedispenser nozzle
(SeeFigure3). Dispensethesolutionby carefully squeezingthe
sidesof thetube. Stop assoon asthefirst drop of oil appears.

d

iy
a

C

Allow thesolutionto passthroughthefunnel, but removethefunnel

beforeany oil canget through. Allow thesolutiontocool for five
minutes. The sampleisnow ready for analysis.

Soil Samples

Figure 3

Toandyzeasoil samplefor PCB/Chlorinated Organics, theana ytemust first beextracted fromthesample.
Therearetwo solvent extraction systemsavail able. Depending onthespecificapplication, either the
standar d extraction solvent or thetwo-step procedurewill bemost appropriate. Both systemsprovide
good, reproduciblerecoveriesondry sandy loamtypesoils. Thestandard procedureissomewhat faster
and hasfewer steps, but should not beused onwet or heavy clay soils. Regardlessof thesolvent system
used, itisimportant that split samplesbeperiodically analyzed by areputablelaboratory, not only to
identify/confirmtheAraoclor present, but al soto confirmtheextraction efficiency of theL 2000D X solvent
system. Contact Dexsi| beforetryingtoanayzeother typesof materials. NOTE: Thequality of thefinal
resultisdirectly determined by samplingtechnique. Itis, therefore,important to useproper protocol sfor

sampl e collection and homogeni zation.
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Standard Procedure for Soil Analysis

1.

Using themetal spatulaand the portabl e el ectronic balance supplied
withthekit, weigh out ten gramsof thesoil intotheempty, white-
cappedtesttube. NOTE: Be careful nottoget any foreignmaterial ™
intotheweighed sample, i.e., absorbent material, largerocks, etc. o - \

The empty tube can be tared by placing it on the balance and _:\ \\
pressing the <ON/OFF/ZERO> key. LJ\ N
Removetheblack capfromtheglassvia containingtheextraction Figure4

solvent and pour the entire contents of the vial into the tube

containingthesoil. Replacethewhitecap ontheplastictest tubetightly and shakethetube
vigorously for oneminute. Break up any lumpsof soil by squeezingthesidesof thetest tubeduring
the shaking process. (See Figure 4) Allow the tube to settle upright for two minutes.

Remove thedrying columnfromitsfoil pouch by poking thepointed end of thecolumnthroughthe
foil andremovethered end-cap. Pull theplunger completely out of the 10cc syringe. Attachthe
end of thebluedrying columntothetip of thesyringeby didingit over thecollar onthetipof the
syringe. Thisisatightfitandthedryingcolumnmay havetobecarefully worked ontothesyringe.
Make sure that it is seated tightly.

Remove theblack dispensing cap fromtheplastictest tubethat containstwo glassampules. Side
the syringe-drying columnassembly part of theway into thetest tubewhich containsthetwo
ampules. Standthewholeassembly upright. Usingthepolyethylenepipettor, removethe
extractionsolvent fromontop of thesoil and dispenseitintothetop of theopen syringebarrel.
Y ouwill needtorecover enough extraction solvent tofill thesyringebarrel tothe7mL level. Try
not toremoveany soil withthesolvent asthismay clogupthedrying column. After 7 mL of
solvent hasbeendispensedintothesyringe, replacetheplunger into theback of thesyringeand
apply pressuresothat thesol vent isforced through thedrying columnat therateof 2 or 3drops
per second. (NOTE: Do not forcethesolvent throughthedrying columntoofast.) Whenthedried
solvent fillsthetest tubetothe5mL line, pull back ontheplunger to stop theflow of solvent.
Remove thesyringe-drying columnassembly fromthetest tube, and screw thebl ack dispensing
cap tightly onto the test tube.

Break thebottom (col orless) ampul einthetest tube by squeezing thes desof thetubeand shake
the mixturewell for 10 seconds. Break thetop (gray) ampuleinthetest tubeand shakethetube
vigorously for 10 seconds. Allow thereactionto proceedfor additional 50 seconds(total of one
minute), while shaking intermittently several times.

Usingthe5mL pipettor, add fivemillilitersof extract sol utiontotheback-cappedtube. Tighten
thecap securely and shakevigorously until thefoamand dark col or disappear. Vent thetubeby
partially unscrewingtheblack capwhileholdingthetubeupright. Squeezethetesttubedightly
whilere-tightening thecap, and shakethetubevigoroudy for 20 secondsmore. Ventagain, tighten
cap and stand thetubeupsi de-down ontheflat top of thecap and all ow to settlefor two minutes.
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Place apolyethylenefilter funnel inoneof the20mL glassviasmarkedwiththesamplenumber.
Positiontheblack-cappedtest tubedirectly over thetop of thefunnel and openthedispenser
nozzle. (SeeFigure3) Dispensethesolution by carefully squeezingthesidesof thetube. Stop
assoonasthefirst drop of theorganic solvent appears. Allow thesolutionto passthroughthe
funnel, but removethefunnel beforeany oil canget through. Allow thesolutiontocool for five
minutes. The sampleisnow ready for analysis.

Two-Step Procedure for Soil Analysis:

1.

10.

Usingthemetal spatulaand theportableel ectronic balancesuppliedwiththekit, weighout ten
gramsof thesoil intotheempty, white-cappedtest tube. NOTE: Becareful nottogetany foreign
materid intothewe ghed sampl e, i.e. absorbent material, largerocks, etc. Theempty tubecanbe
tared by placing it on the balance and pressing the <ON/OFF/ZERO> key.

Addthecontentsof onebreak-top glasssolvent vial tothetest tubeof soil sample. Replacethe
captightly onthetubeand shake contentsfor 3 minutesmaking suretheentiresoil sampleis
thoroughly wetted.

Addthecoloredwater component containedinthe6 ml black-capped vial tothetest tube. Recap
tightly and shake for an additional 2 minutes.

Allow the mixture to separate for 2 minutes.

Removetheplunger fromasyringeffilter unitinthefoil packageand removetheblack-dispensing
cap from the reaction test tube and stand it in the rack.

Remove thetoplayer fromthesoil test tube(solvent layer) using thepolypropylenepipette
provided andwhileholding thesyringeffilter over thereactiontube, add 7 ml tothesyringe/filter.

Addsolvent fromthesyringe/filter uptothe5ml lineof theblack-cappedtest tube. Replacethe
cap tightly on the tube.

Break thebottom (col orless) ampul einthebl ack-cappedtest tube by squeezingthes desof the
tube and shake the mixture for 10 seconds.

Break thetop (gray) ampul einthetest tubeand shakethetubevigorously for 10 seconds. Allow
the reactionto proceed for an additional 40 seconds(total of one minute), whileshaking
intermittently several times.

Usingthe5Smilliliter pi pettor fromthebasic L 2000 system, add 5ml of theL 2000 Extraction
sol uti ontotheblack-cappedtube. Tightenthecap securdly and shakethetubevigoroudy until the
foamanddark color disappears. Vent thetubeby partially unscrewingthecapwhileholdingthe
tubeupright. Squeezethetest tubeslightly whileretightening thecap and shakeasecondtime.
Vent again, retighten cap and stand thetube upside-down ontheflat top of thecapand allow to
settle for two minutes.
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11.  Placeafilterfunnel inoneof the20 ml glassvia smarked withasamplenumber. Positionthe
black-cappedtest tubedirectly over thetop of thefunnel and openthedispenser nozzle. Dispense
the solutionby carefully squeezingthesidesof thetube. Allow thesolutionto passthoroughthe
funnel, but removethefunnel beforeany oil canget through. Allow thefiltered solutiontocool for
five minutes. The sampleisnow ready for analysis with the L2000 Analyzer.

Water Samples

High Range (5-2000 ppm)

1. Fill sample tube with 10 grams of water sample.
2. Add 10 mL of isooctane extraction solvent and shake vigorously for 30 seconds.
3. Allowto separateinto two phasesfor aminimumof 2 minutes. (If aemulsionforms, add sodium

sulfate*, shakeand allow to separateagain). Usingthedisposabl eplastic pipetteremove5mL of
the top solvent layer and add to the black capped reaction tube.
(*available from major chemical suppliers).

4, Proceed with test as for an oil sample and quantify using the appropriate L X2000DX method.
Low Range (20 ppb - 5 ppm)

1. Collect samplein 1 quart narrow mouth glasshbottlewith zero head space. Captightly and store
oniceuntil analysis.

2. Whenready toanayzethesample, invert samplecontainer gently onceor twiceand, usingaplastic
pi pette, remove 35 mL of water fromthesamplejar by weighing 35gramsof water intoatared
wastecontainer and discard. Thenadd 10 mL of isooctaneto samplecontainer and shake
vigorously for 2 minutes.

3. Addsufficient chlorinefreedistilled water to bringthewater level upintotheneck of thesample
bottle (the solvent level should be just shy of the top of the neck) and allow to set for 3 minutes

4, Withdraw 5mL of theupper solvent layer ( Do Not RemoveAny Water With the Solvent),
add to the black capped reaction tube and cap tube tightly.

5. Proceedwiththeanalysisasfor anoil sampleand quantify usingtheappropriate L2000DX
method.

Wipe Samples

1. L ocatethesed ed glassvia scontai ning chromatographi c gradehexaneand carefully break off the
tip. Pour theentirecontentsintothevial containingthegauzepad. Graspthe soaked gauzepad
withthedi sposabl eforcepsand using an approved technique, wipeanareaof 1000cm?. 1000
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cm?isequivalenttoasquaremeasuring31.6cmor 12.5inchesoneachside. Itisequal to1.08
ft2. Allow the hexane to evaporate from the wiping material (approximately 1 minute).

Being careful not to contaminatethewipe, placeit asloosely aspossibleintothetubewiththe
whitedispenser cap. Pour theextractionfluid, (10mL of isooctane), intothewhite-capped tube.
Tightenthecap and sol vatethegauzethoroughly for 30 seconds. Squeezethetubetomakesure
that theisooctanecompletely washesthegauze. Thissolvent now containsall thePCBsthat were
removed during the wiping procedure.

Remove theblack dispenser capfromoneof thereactiontubes. Openthespout onthewhite
di spenser-capped test tube and di spensetheisooctaneextract i nto thebl ack-capped tubeupto
the 5 mL line. Replace the cap tightly on the tube.

Break the bottom (colorless) ampulein the tube. Shake the tube well for 10 seconds.

Break thetop (gray) ampuleinthetube. Shakethetubevigorously for 10 secondsAllowthe
reactionto proceedfor additional 50 seconds(total of oneminute), whileshakingintermittently
several times.

Usingthe5mL pipette, add fivemillilitersof extract solutiontotheback-cappedtube. Tightenthe
cap securely and shakevigorously until thefoamand dark col or disappear. Ventthetubeby
partialy unscrewingtheblack capwhileholdingthetubeupright. Squeezethetesttubedightly
whilere-tightening thecap, and shakethetubevigoroudy for 20 secondsmore. Ventagain, tighten
cap and stand thetubeupside-down ontheflat top of thecap and all ow to settlefor two minutes.

Placeapolyethylenefilter funnel inoneof the20 mL glassviasmarked withthesamplenumber.
Positiontheblack-cappedtest tubedirectly over thetop of thefunnel and openthedispenser
nozzle(SeeFigure3). Dispensethesolutionby carefully squeezingthes desof thetube. Stopas
soonasthefirstdropof oil appears. Allow thesolutionto passthroughthefunnel, but removethe
funnel beforeany oil canget through. Allow thesolutiontocool for fiveminutes. Thesampleis
now ready for analysis.
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The OPTIONS Menu

Except for theAnalysis Loop, all program functionsof theL2000D X are accessed throughthe
OPTIONS Menu. The options available are:

1) METHOD - CREATE/EDIT
2) HEADER INFORMATION
3) DATA MANAGEMENT

4) PRINTER OPTIONS

5) TIME AND DATE

b) DIAGNOSTICS

?) PC UPLOAD

8) SET TEMP

TheOPTIONS Menuisentered by pressingthe<OPTION> key at theFirst Screen or theSELECT
METHOD Screen. OnceintheOPTIONS Menu, each optionwill bedisplayedfor 3secondsand
they will continually loopfor 3minutesor until anoptionischosen. Anoptionischosenby pressingthe
appropriate number for the desired option.

I) Creating and Editing a Method

Thekey totheutility of theL2000DX anayzer istheversatility of themethodsthat can bedevel opedfor
theinstrument. A “method” isthecompl eteset of parametersthat arenecessary to convert achloride
readinginto an accuratequantification of thetargeted analyte. Preprogramedinthemeter areanumber
of methodsfor theanalysisof many common environmental contaminants. Thesemethodscanbemodified
and custom methodscan bebuilt by setting any of theconversion parametersused to convert thechloride
reading into an equivalent analyte concentration.

Eachmethodrequires8 parametersto beset. Theseparametersaredetermined by thecomposition of the
sampleandthechemistry of thesampl e preparation and/or extraction proceduresusedtointroducethe
sampleintothesystem. They canbeeither cal culated fromknown parametersor determinedempirically
frompreliminary experiments. Theparameterscommontoall methodsandtheir allowablerangesare
tabulated below.
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Parameter Range of Values

Blank Subtraction yes/no
Chlorine Content 10-99.9
Sample Size Correction 0.01-99.9

Extraction Efficiency Correction0.01 - 99.9

Matrix Oil, Soil, Water, Wipe
Unitsto be Displayed ppm, mg/kg/ ppb, ug/sdm
Analyte Label 16 character alpha-numeric
Method Name 16 character alpha-numeric

To createanew method or edit anexistingmethodchoosel) AMETHOD CREATE/EDIT”from
the OPTIONS Menu. Thenchooseeitherl) AEDIT METHOD@toeditanexisting methodorg)
ACREATE NEUW(@tocreateanentirely new method. Choosing2) ACREATE NEW@ will beginthe
parameter selectionfor thenew methoddirectly. 1f1) AEDIT METHOD@ischosen,thenext screen
will be:

CHOOSE METHOD :X
method names

to choosethemethodtoedit. Theexisting method namescan beviewed by pressingthe<<NO>key to
scroll backwardor <Y ES>>keytoscroll forward. Oncethedesired methodisdisplayed pressingthe
<ENTER/ON> key will select the method and the choice will be given to either:

1) MODIFY METHOD
2) DELETE METHOD

Choosing2) ADELETE METHOD@will deletethechosenmethod. Thisistheonly way todelete
unwanted methods. (NOTE: Preprogramed methodscannot bedel eted. Only user created methodscan
be deleted.) Choosingl) AMODIFY METHOD@will beginthemethod parameter editing. Afterthis
screen, whether editing or creating a method, the steps are the same.

Blank Subtraction
Thefirst parameter that will be displayed will be:

BLANK SUBTRACT
YES OR NO
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Enablingblank subtraction allowsfor the subtraction of areagent blank, if any, fromtheraw chloride
measurement beforethefina resultisdisplayed. Whenblank subtractison, theanalystwill beprompted
to either measureablank, useapreviousblank or input ablank valueto beused. Duringtheanalysisof
unknowns,if ablank issubtracted, theresultswill bedisplayedwitha®B” intheupper right corner of the

display.
Chlorine Content

The next parameter that can be input is the chlorine content of the target analyte.

Z CHLORINE XX.X
99.9%

Input asapercentage, thisparameter isusedto convert thetotal chloridereadingintoanequivaentandyte
concentration prior to the display of the result.

Size Correction

Thesizecorrectionisusedtoadjust theresultsfor thesamplesizeusedfor aparticular analysis. The
assumed samplesizeis5gramsof aliquid sample, 10gramsfor asoil sampleand 1000 cm?forwipe
samples. Thecorrectionwould becal culated fromtheratio of theexpected samplesi zetotheactual

samplesize. For example, if a5gramsampleisusedfor soil analysis, thecorrectionwouldbe10/50r 2.
NOTE: Intheanaysisof transformer oil, thesampleistypicaly takenvolumetrically, therefore, acorrection
for thedensity of theoil isincorporatedintoall pre-programed Oil Methods. Thedensity of atypical

didectricfluidusedintransformers, DidaA, i1s0.8833g/cc. Thesizemultiplier, builtintoeach Oil Method,
isthen1/0.8833=1.13. Thisallowstheresultsto bedisplayed asppmor mg/kg. Thesizecorrection
screenis:

SIZE MULTIPLIER
1.13

Extraction Efficiency Correction

Becausethereareoneor moreextractionsinvol vedinthepreparation of samplesfor measurement, a
correction for extraction efficiency has been provided for in the method parametersin the screen:

EXTRACTION MULT
111

Thecorrectionisentered asamultiplier appliedtothefinal result. For exampletherecovery of chloride
ionsfromtheorganic phaseinthefinal extraction of oil samplesis90%. For oil samples, thisistheonly
extractionstep, therefore, thecorrection multiplier wouldthenbe 1/0.900r 1.11. Thetypical extraction
efficiency for therecovery of organicsfrom soil samplesis80%. Combinedwithachloriderecovery of
90% the overall extraction correction is (1/(0.80 x 0.90)) or 1.39.
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Matrix

The matrix |abel for sampletypeappearsintheheader information andindicateswhat typeof samplewas
analyzed. The available labels are:

1)O0IL 2)SO0IL
PWATER WHWIPE

Tochoosethematrix label enter thenumber of thematrix optionand pressthe<ENTER/ON key. NOTE:
Thisisalabel only. Choosingamatrix doesnot set any of thenumeric conversionfactors. They must be
set separately.

Units

Theunitsvariableinaparticular method devel opment issimply thetext that appearsassociated withthe
displayed, printed or stored result. Tochoosealabel, pressthenumber for thedesired units. Theavailable
labels are:

L)PPM 2)MG/KG
3)PPB Y4)ug/sdm

Any of theunitscan becombined with any of thematriceschosen, however, ug/sdmisonly meaningful for
wipe samples. Theunits*ug/sdm” isshorthand notation formicrograms persquaredecimeter whichis
equivalent to micrograms per 100 square centimeters, i.e., ug/sdm = ug/100scm.

Analyte Label

Theanalytelabel isal6 character [abel that will appear onthedisplay indicating theanal yteequivalent
concentration, assumingthat al organic chlorinedetectedinthesamplewerethat anayte. Theentry screen
appears as:

ANALYTE LABEL
analyte label

Thislabel canbeleft blank, however, something should beentered asthisistheonly way toidentify the
expected analyte when the final analytical result is displayed.

Method Name

After al of themethod variableshavebeen sel ected, theuser will beprompted for thenameunder which
the method will be stored in memory:

METHOD NAME
method name
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Theremust beauniquenameassociated with eachmethod. A method nameconsisting of all blanksisnot
allowed for thisoption. If an existing method name is entered, the prompt:

EXISTING METHOD
OVERWRITE IT?

will appear. Choosing Y ESwill causethenew methodto over writetheexistingone. (NOTE: Pre-
programedmethodscannot beover-written. If they aremodified, they must bestored asanew method.)
Choosing NOwill loop the program back totheMETHOD NAME screenfor anew filename. Once
avalid method name has been selected, program operation will return to the OPTIONS Menu.

2) Header Information

A ssociatedwitheachblock of dataaredescriptorsthat will identify al of theimportant information needed
to usethecollected dataat alater date. Alongwiththemethodinformation, dateandtime, etc., areheader
fieldsavailablefor user selectedinformation. Eachof thesefieldsis16 characterslongandtheinformation
is entered from the key pad as described under Entering Data. The available fields are:

Operator 1D
Customer ID
Job ID
Location ID
Comments

If any of these parametersarechanged anew header will bestoredinmemory, tobelinked withthedata,
aswell asprintedontheprintout, if theprinter isenabled. Theindividual fiel dsareedited through each of
theindividual screens. Text isentered as described under Data €Entry.

When printed, the header information will appear as follows:

Time (hh:mm) Date (mm/ddlyyyy) Operator ID
Customer ID Job ID
Location Comments
Method Name Matrix

BLANK SUBTRACT: (yes/no, ITf yes: value)
Analyte Label

CHLORIDE ANALYTE
SAMPLE ID READING CONCENTRATION

Pressing the<2> key, whileintheOPTION Menu, will begintheediting of header informationat the
screen:

HEADER SETUP
<BACK> TO0 RETURN
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Pressing the <ENTER/ON> key will continue to the next screen:

OPERATOR ID
XXXXXXXXXKXXXKXXX

After editing the text, pressing the <ENTER/ON> key will allow editing of the next header field:

CUSTOMER ID
XXX XXXXXXXKXKXXXX

After editing the text, pressing the <ENTER/ON> key will allow editing of the next header field:

JOB ID
XXX XXXXXKXXKXKXXXX

After editing the text, pressing the <ENTER/ON> key will allow editing of the next header field:

LOCATION ID
,9,9,9.9.9.9.9,9,9,9,9.9,9,0,0.4

After editing the text, pressing the <ENTER/ON key will allow editing of the next header field:

COMMENTS
,9,9,9.9.9.9.9,9,9,9,9.9,9,0,0.4

After editingCOMMENT S, pressingthe<ENTER/ON> key will loop the program back tothefirst
HEADER SETUPscreen. Pressingthe<BA CK/OFF>key will exittotheOPTION Menu or pressing
the <ENTER/ON> key will begin the editing process again.

3) DATA MANAGEMENT

A number of datamanagement optionsareavailabletotheuser. They canbeselectedfromtheDATA
MANAGEMENT Menu. Datamanagement optionsaresa ected independent of themethod chosenand
remainineffect until changed by selectinganew option. Enter theDATA MANAGEMENT Menu by
pressing the <3> key from the OPTION Menu. Thefirst optionis:

STORE EACH
POINT (Y/N)?

Activatingthisoptionby pressingthe<Y ES>> key will causeeach datapoint to bestoredinmemory as
itistaken. Datapointsarestored alongwithall of themethod and header information associated with
them. Thedefault for datastorageisto storeeach datapoint. All datapointswill bestored automatically
unlessthisoptionischanged. Pressingthe<<NO> key will deactivatethisoptionand nofurther datawill
be stored unless this option is activated again.
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Once the data storage option has been chosen the next screen is:

CLEAR DATA

MEMORY (Y/N)?
Thisoption should beused periodically toclear out old or unwanted data. Choosingthisoptionerasesall
stored dataand header information and reformatsthedatastorage space. Thecurrent header information
andthecurrent method arenot altered. After choosingthisoption, confirmationwill berequiredbefore
the data will actually be erased:

ALL DATA WILL BE
LOST. PROCEED?

Pressing the<Y ES>>or <<NO> key will compl etethisoption asdesired and exit back to theOPTION
Menu.

4) PRINTER OPTIONS

Thedefault optionfor theprinter isto print all datapointsasthey arecollected. Anytimetheheader
informationisedited, anew header isprinted. Anytimeanexterna printer isconnectedtotheprinter port
on the back of the unit, all printouts will be directed to the external printer.

Thefirst optionunder 4) PRINTER OPTIONS is:

PRINT POINTS
WHEN TAKENCY/N)?

Pressingthe<Y ES>>key will causeeach datapointtobeprinted asitistaken. (Thisoptionrefersonly
totheprinting of dataintheAnalysis Loop. Printing stored datapointsisthenext option.) Thisoption
canbeturned of f to savebattery power inthefield. Itwill alsobeturned off automatically if alow power
conditionexists. Turning off theprint option by pressingthe<<NO> key will resultinno dataprintout
whenthedataistakenintheAnalysis Loop. Toobtainahard copy of thedata, thedatacan beprinted
at alater time.

To print data after it has been stored, press the <Y ES>> key from the screen:

PRINT LAST XXXX
POINTS

Choosingthisoptionwill causethelast xxxx datapointsto beprinted on either theinternal or anexterna
printer. The default isall of the stored data. This number can be edited using the numeric key pad.
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To print the current header information, press the <Y ES>> key from the screen:

PRINT HEADER NOUW
(Y/N)?

This option will print all of the header information on the current printer.
The last print option isto print out a hard copy of the method parameters. At the screen:

PRINT METHOD NOUW
(Y/N)

Press the <Y ES>> key to print the method.

5) DATE AND TIMe

Tochangethedateand/or thetime, choosethisoptionand enter thecorrectinformationintheindicated
fields. Thefirst option to changeis:

TIME XX:XX
hh:mm <ENTER>

Enter thetimeusingthe 24 hour clock: hoursthenminutes. Thelast entry will causethecurrenttimetobe
briefly displayed and then the screen:

DATE mm/dd/yyyy
mm/dd/yyyy <ENTER>

Enter the date as a 2-digit month and day followed by 4-digit year.

6) DIAGNOSTICS

Thisoption shouldbeusedto periodically check theoutput of theel ectrode, such asat thebeginning of
eachday or if theel ectrode hasbeen stored for an extended period of time. Or, if anelectrodeerror
occurs, thisoptionwill allow theuser to verify thefault andtakecorrectiveaction. Oncethisoptionhas
been chosen, theL 2000D X will beginmeasuringthemV output of theel ectrodeand display theresults
along with the ambient temperature.

DIAGNOSTICS x.xx
xxx mV xx °C

7) UP LOAD

Chosethisoptiontoupload stored datatoaPC. TheL2000DX DataM anager must beloaded anrunning
on the target PC. (See L2000ODX Data Manager.)
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To upload data, first connect theL2000D X Analyzer tothe PC using theupl oad cableprovided. Once
connected, selectthe?) PC UPL 0AD optionby pressingthe<7>key fromtheOPTION Menu.
The display will change to:

BEGIN UPLOAD
<BACK> TO STOP

Then, from the PC, choose BEGIN UPLOAD to begin the upload.

8) SET TEMP

Thisoptionallowsfor thefield adjustment of theinternal thermistor. WhenadjustingtheL2000DX
thermistor, theresulting temperaturemeasurementsareonly asaccurateasthethermometer usedfor

adjustment.

To adjust theinternal thermistor,choose8) SET TEMP by pressngthe<8>key fromtheOPTIONS
Menu. The L2000DX will check the current temperature and display the raw result on the screen:

INPUT TEMP IN °C
XXX °C (RAW)

enter thecurrent temperaturefollowed by pressingthe<ENTER/ON>key. Theadjustedtemperaturewill
be displayed with the message:

NEW TEMP TO USE
XXX °C OK(Y/N)?

NOTE: Anadjustment of £5°C max. isallowed. If theinput temperaturediffersby morethanthis, the
temperature will be fixed at the max/min allowed.
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L2000DX Data Manager

Introduction

TheL2000DX DataM anager isaPC based database program specifically designedfor datafromthe
L2000DX Analyzer. It providesfour basic capabilities: uploading stored data, report generation, data
export functionsand basi c databasefunctionsfor tracking datafromoneor moreL2000DX Analyzers.

Installation

Toingtal theDataManager: Insert program CD into CD driveand runsetup.exe. Theinstall programwill
provide guidance for all installation steps.

Uploading data

Eachtimeyou upload datafromaparticular L2000D X unit, thesoftwarereadsfromtheunit thedateit was
last cleared and storesthisdatefor futurereference. It also storesthenumber of thelast record upl oaded.
The nexttimeyou upload datafrom thesameunit, the softwarecomparesthedateit readsfromtheunit
withthestoreddate. If they arethesame, it continuesupl oading datafromthelast upl oaded record,
eliminating any duplicationinyour dataset. If thedatesaredifferent, thesoftwareassumesyouhave
cleared the unit since your last upload and begins uploading data with the first record in the unit.

Notethat thesoftwarekeepstrack of multipleL 2000DX unitsby readingfromeachunititsunique,
factory-supplied serial number.

Toupload datafroman L2000D X analyzer, connect theanalyzer tothe PC using thesupplied cablethen
select?) PC UPL 0AD ontheL2000DX unit. Oncetheunitisconnected and ready to upload choose
Upload from theCommunicate menu onthe PC. Choosingit opensthel 2000D X Uploadbox. Once
thisboxisopenclick OK. Theprogramwill contacttheL 2000DX analyzer and begin uploading stored
data.

If youwant to cancel the process, click ontheX intheupper right corner of thebox, thenclick Abort
Transfer in the resulting Communication Status message box.

Selecting Data

Choosing Selection at themenu bar causestheDefine SampleSelections dial ogbox to appear. Here
you can choosetodisplay only someof theavail abledatarecordsby using combinationsof variousfilters.

Note: These filterswill affect the display, printing and export of data.

Selection Filter - Thisheading (Ieft side of the dialog box) containsfour selections: Header,
Customer, Job and L ocation. Check the checkbox for thefilter(s) youwant to use. Y ou cannot
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combine Header with any of the other threefilters, however the other three may be used in any
combination. Whenyou select oneof thefilters, adrop-down menu appearsdisplayingthevaluesavailable
in the active data set.

Header RangeFilter- Thisarealetsyou choosearangeof consecutiveHeader numbers. The
Starting and Ending must bedifferent, and the Ending number must begreater thanthe Starting
number.

SampleRangeFilter - Thisareal etsyou choosearangeof consecutiveRef #s. TheStartingand
Ending may be the same, but the Ending number must be greater than the Starting number.

Asyoumakevariousfilter salections, thedataintheL 2000DX window will changetoreflect your choices,
even while the Define Sample Selections dialog box is open.

TheL2000DX DataM anager combinesfilterssothat thedatadisplayed, printed or exported satisfiesall
thefilters. For example, if you sel ect aCugomer andaJabfilter, youwill seeonly datarecordswiththe
required Customer number and therequired Job number, not datawith either the Customer number or the
Job number.

Assoonasyou select any filter, aClear All button appearsinthedial ogbox toallow youtoquickly clear
all filter selections. A Clear All Filters buttonwill alsoappear ontheLL.2000DX DataM anager window
so you can clear filters later without returning to the Define Sample Selections dialog box.
Generating a Report

Choosing Print Report at theFile menu causes theReport PageFor mat dia oghbox togppear. Thisbox
allows you to specify atitle for your report.

Inthe edit field, type atitle of up to 70 characters to be centered in the header of the report form.

Click thePrint Previewbuttonto seewhat thereport will look like. Y oumay chooseto print thereport
from the preview screen.

Click the Cancel button to dismiss the Report Page Format box without previewing the report.
Exporting Data
Toexport datato aMicrosoft Excel spread sheet, chooseExport from theFlemenu. Thiswill openthe

SaveAsdiaogbox toallow youto choosethelocationfor savingthecurrently activedatasetin Microsoft
Excel spreadsheet format.
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Care and Maintenance

Y our L2000DX isdesignedfor easeof useandreliability andrequiresvery littlemaintenance. By following
theinstructionsoutlined bel ow, you shoul d beabl eto obtain maximumlifefromtheel ectrodeandthe
instrument itself.

Changing Paper

1. TurntheL2000DX Analyzer off andremovetheexternal power plug, if attached. Turnthe
analyzer over, lay flat on smooth surface and remove paper access door on bottom.

2. Removetheempty paper roll by graspingtheroll inthemiddlewithonehand. Withtheother
hand, gently push onesideof the paper bracket out away fromtheroll, whileliftingtheroll in
the middle. Thiswill freeoneend of thespindle. Continueliftingtheroll out of thebracket until
itisfree.

3. Remove the paper spindle from the spent core and insert into the new roll of paper.

4. WiththeL2000DX Analyzer still upsidedown andthe paper accessontheright side, didethe
analyzer totheedgeof thetableuntil it hangsover theedgefar enoughfor thepaper sloton
the keypadtobeaccessible. DONOT ALLOW THEUNITTOHANGTOOFAROVER
ASIT MAY FALL.

5. Ingtall thenew paper roll intothehol der with thelooseend of the paper coming of f thetop of
theroll. (Treated sidemust beonthetop of thepaper asit exitstheroll.) Graspingtheroll in
themiddle, didetheroll betweentheuprightsof thepaper holder until theendsof thespindle
snapintotheholesinthepaper bracket. Whilepushinginthepaperroll, it may benecessary
todlidetheroll of paper to onesideto deflect the paper holder enoughtoclear theother side.
Oncein place, the roll should spin freely and remain on the holder.

6. Thepaper should now beinstalledinthepaper holder withthefreeend ontop of theroll.
Withacleansquareend, fold onecorner of the paper back flushwiththeoppositesidetoform
a45E pointontheend. If thereisnot aclean squareend onthepaper, pull off alength of
paper and tear a square edge off, along the bottom of the case, before folding the corner.

7. Placethepaper flat onthecircuit board withthepointed end of the paper extending over the
edge of thepaper slot. Positionthepoint approximately 1inchfromthesideof theslotand,
whilekeepingthe paper flat ontheboard, didethe paper forward so that the point goesunder
thefront edgeof thegreencircuit board andintotheprinter. Continuepushingthepaper
forward, whilegently movingthepaper fromsidetoside, until thepaper exitsthefront of the
analyzer.

8. Gently pull thepaper throughfromthefront of theanalyzer until asection of thefull width of
paper is exposed.

9. If thepaper doesnot exitthefront of theanal yzer, removethepaper andretry fromstep 7
above.
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10. Oncethepaper hasbeeninstalled, replacethe paper accessdoor andturntheanal yzer back
over.

General Care

Donotallow theinstrument toget wet. Aswithany electronicinstrument, water isthequickest way
to destroy theL 2000DX'scomponents. Storetheinstrumentinitscasewhenitisnotinuseanddo
not expose it to extremely humid environments.

Be careful nottospill any of thesolutionsontheinstrument. They areall acidicandwill quickly
destroy thecircuitry if they comeinto contact withit. If solutionsarespilled ontotheinstrument, wipe
it off quickly withadamp cloth. Do not storesolutionsinthesamecasewiththeinstrument, asany
leakagemay causeseriousdamage. Thisisparticularly important whentheinstrumentistobeshipped
by air.

WhenusingtheL. 2000DX where A C power isavailable, operatetheinstrument withthe AC adapter.
Thiswill prolong the life of the battery and insure that the battery is always charged.

AlwaysstoretheL. 2000D X withfully charged battery. (A completely dead battery couldtake
approximately 6-8 hoursto charge fully.)

If theL2000D X istobestoredfor prolonged periodsof time, itisimportant to periodically charge
the battery. Thiswill prolong the battery life and insure that the analyzer is always ready for use.

Protect theanalyzer from static el ectriccharges. Thekeypad and caseareisolatedfromtheinternal
circuitry and arenot susceptibleto static discharge. However, when connectingthee ectrodetothe
meter, under certain environmental conditions, thestati c dischargemay reset the power management
circuit. Beforeconnectingthee ectrode, first touch theouter ring of theBNC connector withonehand
whileholdingthemetal connector ontheel ectrodeintheother. Thenconnecttheel ectrodetothe
Analyzer.

The L2000D X analyzesfor PCB</Chlorinated Organicsby finding thetotal amount of chlorineina
givensample. Itisimportant, therefore, tokeepall extraneoussourcesof chlorineaway fromthe
instrument andthevarioussolutions. Takeextraprecautionwhenworking near salt water or under
very warm conditions when contamination by perspiration is possible. Never pour used
CALIBRATION, RINSE, or EXTRACT solutionback into astoragebottleastheentirebottlemay
become contaminated.
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Electrode Care and Maintenance

Theelectrodeisthemost sensitivecomponent of theL 2000D X system. Caremust betakennotto
damage the sensing membrane on the tip of the electrode. If it does become damaged or
contaminated, it may bepossibletorestoretheel ectroderesponseby polishing. Topolishthe
electrode: Removeoneof themembranepolishing stripsfromtheinstrument caseand placeitflat on
asolidsurface, abrasivesideup. Placeoneor twodropsof RINSE solutionor distilledwater onthe
abrasive gtrip. Withthed ectrodeperpendicul ar totheabrasivestrip, polishthed ectrodetip by gently
movingitinacircular motionfor about 30 seconds. A pply constant pressure, but do not pushtoo
hard onthee ectrode. Whenfinished, soak thee ectrodefor fiveminutesinrinsesolution. Polishing
stripscanbereused several times. NOTE: DONOT OVERPOLISH. ELECTRODESSHOULD
BE POLISHED ONLY WHEN NECESSARY.

When an el ectrode i snot to beused for aperiod of morethan oneweek or for anindefiniteperiod,
drainthefilling solutionfromthee ectrode, flushtheinsideoneor moretimeswithdistilledwater, and
storeitdry withtheprotectiveblack capto protect thesensingmembrane. Makesuretofollowthe
proceduresfor restoring el ectrodes before using the el ectrode again (seeRestoring the
Electrode After Extended Storage).

Otherwise, thed ectrodefilling sol ution should not bealowed to evaporatecausing crystalization. For
short periodsof timebetween samplemeasurementsincl uding upto oneweek storage, maintainfilling
solutionintheelectrodeand storetheel ectrodeinrinsesolution. (NOTE: If aperiod of 12 hours
[overnight] or longer el apsesbetween measurements, drainaportion of thefilling solutionfromthe
electrode, add additional filling solution to the filling hole, and start with fresh rinse solution.)

Trouble Shooting

The instrument does not turn on.
1. The battery isdead. Plug inthe AC adapter and retry.

2. Thepower management circuit hasbeenoverloaded andislocked duetoaseverestaticelectric
dischargeduringtheconnection of theel ectrode. Opentheback of theinstrument by removing
thefour Phillipshead screws. Disconnect thebattery andreconnectit. Theanalyzer shouldturn
onasnormal except that thetimeand datewill havebeen|ost and must bere-entered. Follow the
procedure outline under Electrode Care for connecting the electrode.

The instrument turns on but the time and date have been lost.

1. Thepower management circuit hasbeenoverloaded and hasreset. Thisismostlikely duetoa
stati c el ectricdischargeduring theconnection of theel ectrode. Re-enter thetimeand dateand
proceedwiththeoperation of theinstrument. Follow the procedureoutlineunder€lectrode
Care for connecting the electrode. Check electrode output in DIAGNOSTIC Mode.

2. Thebattery hasbeen disconnected and reconnected, resetting the power management circuit.

Proceed as above.
The instrument turns off when plugging in the electrode.
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1. Alargedtaticé ectricdischargehasoverl oaded the power management circuit. Turn Analyzer on
inthenormal manner. Power-upwill betothetimeanddatescreen. Follow theprocedureoutline
under Electrode Carefor connecting the electrode.

The instrument does not provide a millivolt reading, in“DIAGNOSTICS", after
the electrode has been plugged in.

Check thedlectrodetoverify that it containsthefilling solution. Ifitisempty or low, refill theel ectrode
as described in: Restoring the Electrode After Extended Storage.

1. Make surethat thebottom half inch (centimeter) of theel ectrodeiscompl etely immersedinthe
rinse solution.

2. Check the cable for loose connections.
The millivolt reading will not exceed 140 mV.

1. Replace the RINSE solution, and swirl the electrode for several seconds before letting the
reading stabilize.

2. Replace thefilling solution in the electrode as described in: Restoring the Electrode
After Extended Storage.

3. Polish the end of the electrode. Remove one of the membrane polishing strips from the
instrument case and place it flat on a solid surface, abrasive side up. Place one or two drops of
RINSE solution or distilled water on the abrasive strip. With the electrode perpendicular to the
abrasive strip, polish the electrode tip by moving it in acircular motion for about 30 seconds.
Apply constant pressure, but do not push too hard on the electrode.

4. DO NOT OVER POLISH!! ELECTRODES SHOULD BE POLISHED ONLY WHEN
NECESSARY.

The electrode will not calibrate.

1. During calibration the output from the electrode is checked. If it is outside the acceptable
range, the electrode will not calibrate and the program will jumpto“DIAGNOSTICS”. In
this mode check the output of the electrode. It should be between 50 mV and 75 mV. To
obtain the proper millivolt output, the tip of the electrode must be immersed in calibration
solution. If the electrode contains adequate filling solution, and isimmersed in fresh calibratiol
solution and allowed to equilibrate, the output should reach the correct level.

2. The electrode will not calibrate, even after it has equilibrated:

a. Change the calibration solution and refill the electrode as described in the Restoring the
Electrode After Extended Storage.
b. If this does not solve the problem, polish the electrode as outlined in Care and
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Maintenance.

c. If these procedures do not work, the electrode may need to be replaced. Contact Dexsil for
return information.

Insufficient quantity of solvent recovered from soil extraction.

Some soils are extremely dry or may contain alarge percentage of organic material which can
absorb enough extraction solvent so that there is less than the required amount of solvent available
to complete the test. When soils of this type are being tested, five grams of sample instead of ten
may be used. The final reading is then doubled or the Method is modified so that the Sample Size
Correction is changed to twice its normal value. For instance, if, after weighing in five grams of
soil, the final reading on theL2000DX is 35 ppm, the actual result for that sampleis 70 ppm.
Make sure to use the full quantity of extraction solvent and follow the instructions as you would fa
any sample. NOTE: This technique causes aloss of precision and should not be used unless
absolutely necessary.

€rror Messages

CAL ERROR:

CHECK DRIFT:

This message is generated during calibration if the electrode output is not between
50 mV and 75 mV. If this message occurs:

1. Check solutions and change if not correct or not fresh.
2. Check electrode output and refill with fresh fill solution if necessary.

This message indicates that there is excessive drift in the electrode output either
during a measurement or calibration. If this message occurs during the
measurement of an unknown, the best estimate of the analytical result will be
displayed below the warning. This number isfor reference only, it may not be
reliable. The sample must be re-analyzed to obtain an acceptable result. If this
message occurs during a calibration, the electrode mV output will appear below
the warning. If the warning appears, check the following:

1. Check the electrode performance as described under Restoring the
Electrode After Extended Storage. Follow the steps for electrode
draining and refilling, then recheck the electrode output. If this message occurs
during calibration, the electrode is most likely damaged. See above under
The electrode will not calibrate.

2. Check electrode leakage - The electrode is designed to leak a small amount of
filling solution through the gap between the sensing pellet and the epoxy body.
If the leak rate is too slow or too fast the performance of the electrode may be
adversely affected. The electrode leak rate should be between 0.2 cm and 3
cm in 24 hours (as measured from the filling hole to the top of the fill solution).
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3. Check for sample contamination. Some samples contain high levels of sulfur,
heavy metals, waste oil, or other organics that may carry over to the final
extract. If these compounds come into contact with the electrode, they can
poison the sensing element. The output from the electrode will deteriorate with
repeated exposure to these contaminants. If repeated samples cause a drift
error, but the electrode checks out with the standard solutions, check for
sample contamination.

CHECK ELECTRODE: Thismessage indicates that the electrode output has exceeded 180 mV. If

HIGH:

LOW:

this message appears, the el ectrode has been damaged or the wrong
electrode has been attached to the L2000D X analyzer. Check for the
correct electrode then follow steps for restoring an electrode.

This message indicates that an unknown reading is above 5000 ppm in
analyte concentration. This message only appears during an unknown
measurement. |f this message occurs, re-analyze the sample using a
smaller sample size.

This message indicates that an unknown reading has resulted in a negative
analyte concentration. This can be caused by either an electrode
malfunction or an improper blank value used, i.e., alarge blank value not
representative of the true blank. If this message occurs, check the blank
value used or check the electrode function as described above. If the

el ectrode checks out, investigate possible co-contaminants in the sample
that may have adversely affected the electrode.
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Appendix A: Additional Information Available from Dexsil

DTR-10-01

DTR-10-02

DTR-11-01

DTR-11-02

DTR-11-03

DTR-12-01

DTR-12-02

DTR-13-01

DTR-13-02

DTR-14-02

DTR-14-03

DTR-17-01

DTR-17-02

DTR-18-03

"Alternative Methods of PCB Analysis’, Stephen Finch, Dexsil Corporation; Generators Journal, Winter 1990.

"One Example Where Chromatography May Not Necessarily Be the Best Analytical Method", S.R. Finch,
D.A. Lavigne-Dexsil Corporation, R.P.W. Scott, Ph.D.-Georgetown University; Journal of Chromatographic
Science-July 1990.

"A Comparison of Current PCB Analytical Techniques', Stephen Finch-Dexsil Corporation; PCB Forum, 3"
International Conference for the Remediation of PCB Contamination, 1991.

"Case Study of aNew Field Screening Tool for Delineating Soil PCB Contamination”, Mark B. Williams, PE
and John S. Flickinger-Dames & Moore (Madison, WI), Joseph E. Shefchek, CHMM-Wisconsin Power &
Light (Madison, WI), E. Jonathan Jackson, CHMM-Haliburton NUS Environmental Corp. (Aiken, SC);
Proceedings: 1991 EPRI PCB Seminar.

"PCB Determination, Simple/Low Cost or Complex/Expensive, Which Method isthe Most Reliable in the
Field?', S. Finch, pp. 45-1 to 45-4; Proceedings: 1991 EPRI PCB Seminar

"Application of aNew PCB Field Analysis Technique for Site Assessment”, Roger D. Griffin-Griffin
Environmental; Proceedings of Hazmacon '92 March-1992.

"Available Options for the Analysis of PCBs", Stephen Finch; Environmental Science and Engineering p. 15.,
Feb.-March.

"Electrochemical Method for Surface Testing of PCB Contaminated Electrical Equipment”, Stephen Finch; 7th
Annual Industry and PCB Forum, June 1993, Canadian Electricity Forum.

"A Comparison of Popular Field Screening Methods for PCB Contamination in Soil”, Alvia
Gaskill-Environmental Reference Materials, 1993 EPRI PCB Seminar.

"Comparison of the Response of PCB Test Methods to Different PCB Aroclors', Stephen Finch-Dexsil
Corporation; Proceedings of "The Tenth Annual Waste Testing and Quality Assurance Symposium", July 11-
15, 1994 Arlington, VA.

"Effect of Transformer QOil, Petroleum Hydrocarbons and Inorganic Salt as Interferencesin Field Screening for
PCB Contamination of Soil", Alvia Gaskill; Proceedings of "The Tenth Annual Waste Testing and Quality
Assurance Symposium", July 11-15, 1994 Arlington, VA.

“Determination of Chlorinated Hydrocarbon Concentrationsin Soil Using a Total Organic Halogen Method”,
T.B. Lynn, J.C. Kneece, B.J. Meyer, A.C. Lynn; Presented at the 13th Annual Waste Testing & Quality
Assurance Symposium, July 6-9, 1997, Arlington, VA.

“Improved Extraction Efficiency of Polychlorinated Biphenyls From Contaminated Soil Using a Total Halogen
Screening Method”, W.S. Schutt-Young, Ph.D., A.C. Lynn, T.B. Lynn, Ph.D., B.J. Meyer, M.J. Krumenacher;
Presented at “EnvirACS ‘97" held at the 13th Annual Waste Testing & Quality Assurance Symposium, July 7-
9, 1997, Arlington, VA.

“Electrochemical Technique/lon Specific Electrode Dexsil Corporation L2000 PCB/Chloride Analyzer”, A.B.

Dindal, S. Billetts, Environmental Technology Verification Report, US-EPA, Office of Research and
Development, Washington, D.C., EPA/600/R-98/109, August1998
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DTR-20-01

DTR-21-01

DTR-21-02

DTP-09-01

DTP-09-02

DTP-11-01

DMR-16-01

PCB Detection Technology Dexsil Corporation L2000DX Analyzer, A.B. Dindal, C.K.Bayne, E.N. Koglin,
Draft Environmental Technology V erification Report, US-EPA Office of Research and Development,
Washington, D.C. Report, December 2000

“Analysis of Water for PPB Range Chlorinated Organics Using a Total Organic Chlorine Analyzer,” Theodore
B. Lynn, Ph.D., Mary Kate Boggiano, Larry M. Sacramone, David L. Balog, Andrew C. Lynn, Dexsil
Corporation, Presented at the Waste Testing and Quality Assurance Symposium 2001, August 13-16, 2001,
Arlington, VA

“Low Level Detection of PCE in Monitoring Well Samples Using a Total Organic Chlorine Based Field

Method,” Theodore B. Lynn, Ph.D., Dexsil Corporation, Keith A. Wright, Camino, California, Presented at the
Waste Testing and Quality Assurance Symposium 2001, August 13-16, 2001, Arlington, VA

"Accurate On-Site Analysis of PCBsin Soil, A Low Cost Approach", Deborah Lavigne-Dexsil Corporation.
"Field Test Kit for Quantifying Organic Halogensin Water and Soil", Deborah Lavigne-Dexsil Corporation.

"PCB Analysis by Gas Chromatography-What do the Numbers Mean? 1991", Stephen Finch-Dexsil
Corporation.

EPA Method 9078 “ Screening Test Method for Polychlorinated Biphenylsin Soil”, 3rd edition SW 846- Test

Methods for Evaluating Solid Waste, Physical/Chemical Methods, June 1997; Federa Register Vol. 62, No.
114, 6/13/97, Rules & Regulations.
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Appendix B: L2000DX System Methods Table

Compound Blank %Chlorine | Size Extraction Matrix Units Analyte Label Method Name
Subtract Multiplier | Multiplier
Aroclor 1242 yes 42 1.13 1.11 Qil ppm AROCLOR 1242 | 12420IL
Aroclor 1242 yes 42 1 1.33 Soil ppm AROCLOR 1242 | 1242S0IL
Aroclor 1242 yes 42 1 1.1 Soil ppm AROCLOR 1242 | 2STEP1242
Aroclor 1242 yes 42 1 1 Wi pe Fg/100scm | AROCLOR 1242 | 1242WIPE
Aroclor 1242 yes 42 1 1.25 Water ppm AROCLOR 1242 &ﬁ‘gHWATER
Aroclor 1254 yes 54 1 1.33 Soil ppm AROCLOR 1254 | 1254S0IL
Aroclor 1254 yes 54 1 1.1 Soil ppm AROCLOR 1254 | 2STEP1254
Aroclor 1254 yes 54 1 1 Wipe Fg/100scm | AROCLOR 1254 | 1254WIPE
Aroclor 1254 yes 54 1 1.25 Water ppm AROCLOR 1254 i'2|5G4HWATER
Aroclor 1260 yes 60 1.13 1.11 Qil ppm AROCLOR 1260 | 12600IL
Aroclor 1260 yes 60 1 1.33 Soil ppm AROCLOR 1260 | 1260SOIL
Aroclor 1260 | yeg 60 1 1.1 Soil ppm AROCLOR 1260 | 2STEP1260
Aroclor 1260 | yeg 60 1 1 Wipe | Fg/100scm | AROCLOR 1260 1260 WIPE
Aroclor 1260 yes 60 1 1.25 Water ppm AROCLOR 1260 ;ﬁg)HWATER
Asad A lyes |99 113|111 Oil | ppm ASKARELA | ="
Askarel A yes 99 1 1.33 Soil ppm ASKAREL A ASKAREL A SOIL
RERETE A yes 99 1 1.1 Soil ppm ASKAREL A S STEPASKAREL
Askarel A yes Q9 1 1 Wi pe Fg/100scm | ASKAREL A Cvsl'ééREL A
Askarel A yes 99 1 1.25 Water | ppm ASKAREL A HieH TR
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Compound Blank %Chlorine | Size Extraction Matrix Units Analyte Label Method Name

Subtract Multiplier | Multiplier
bDT yes 50 1 1.91 Soil | ppm bDT peT S
Toxaphene | yeg 68 1 1.54 Soil ppm TOXAPHENE | (3TAPHENE
Chlordane yes 69 1 1.42 Soil ppm CHLORDANE gg'ILLORDANE
PCP* yes 67 1 2.54 Soil ppm PCP PepsolL
Trenan yes 81 1 1.00 Soil ppm TRICHLOR TRICHLOR SOIL
ethylene '
Trichioro yes |81 10 1.86 Water | ppb TRICHLOR WATER
ethylene
1,1,1 Tri- 111 111 TRICHL
chloro ethane yes 80 10 2.03 Water ppb TRICHLETHA WATER

NE

Tetrachloro yes 86 1 1.00 Soil ppm TETRACHLOR ;CE)R?ACHLOR
ethylene )
Tetrachloro yes 86 10 1.89 Water ppb TETRACHLOR | TETRACHLOR
ethylene WATER
Methylene METHCHLORI METHCHLOR
Chioride yes 83 10 13.0 Water | ppm e WATER
Vinyl Chloride yes 57 10 5.36 Water ppb \éIENYLCHLOR| wAN;(ELsHLOR
Dichloro yes 73 10 3.46 Water | ppb DICHLORETH | o OR
ethylene ) YLENE
Chloride yes 100 1 1 None ppm CHLORIDE CHLORIDE

* Requires two-step solvent system with filter omitted.
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Appendix C: Technical Data

Physical

Size:

Weight:
Shipping Weight:

Case:
Keypad:

Electrical

Digital

Input

Battery Power:

Line Power:
Charging:

Power Management:

Processor:
A/D Converter:
Memory:

Method Storage:

Data Storage:

Range:
Electrode:

Output

Display:
Printer:

External Printers:

Parallel Printer Port:
RS-232:

Operating Environment

Temperature:
Humidity:
Sunlight:

w =9" (230mm)
d=9.5" (240mm)
h=4.25" (110mm)

51bs. 12 0z. (2.6 kg)
17 Ibs. (7.75 kg)

Painted Aluminum
16 Position UV-Resistant Polyester Membrane Keypad

Internal 8V Gel Cell (3 Days of Operation on Full Charge)
12 W, 115V or 220V Wall Transformer

Internal 1C Controlled Charging Circuit
Automatic Shut-Off After 15 Minutes of Non-Use With

L ow-Power Warning and Shut-Off

AM188EM
24 Bit Auto-Ranging

28 Pre-programed Methods + Up to 22 User Defined Methods
1800 pts

+300mV
BNC Connector (Back Panel)Electrode Type:ORION 96-17B Combination Chloride
Electrode

Backlit, 2x 16 LCD, 0.32" Character Height
40 Character Onboard Thermal Printer (Paper Re-Order PN: LP-THP-01)

Canon BJC-4300, BJC 250, and BJ-200ex; Epson ActionLaser 1400, and Stylus 740, HP
DeskJet 870Cse, and L aserJet 4000T
25-pin Female Connector (bidirectional)

Data Upload to PC (L2000DX Data Manager required)

55°F - 100 °F (13°C - 38°C)
85% (non-condensing)
Do Not Operate With Electrode Exposed to Direct or Indirect Sunlight
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Appendix D: Program Flow Chart
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1) METHOD - CREATE/EDIT

| 4

1)EDIT METHOD
2)CREATE METHOD

2

A

SUBTRACT BLANK
YES OR NO

;

% CHLORINE XX.X
99.9%

A J

SIZE CORRECTION
01.0

Y

EXTRACTION MULT
01.0

A

1)0IL 2)SOIL
3)WATER 4)WIPE

Y

1)PPM 2)MG/KG
3)PPB 4)ug/sdm

A

ANALYTE LABEL
max 16 char

;

NAME OF METHOD
max 16 char

SELECT METHOD
method names

A 4

1)MODIFY METHOD
2)DELETE METHOD

(ARROWS SCROLL

DELETE Y/N
method name

1

Y

SUBTRACT BLANK
YES OR NO

&

% CHLORINE XX.X
99.9%

Y

SIZE CORRECTION
01.0

Y

EXTRACTION MULT
01.0

Y

1)0IL 2)SO0IL
3)WATER 4)WIPE

Y

1)PPH 2)HG/KG
3)PPB 4)ug/sdm

l

ANALYTE LABEL
max 16 char

&

NAME OF METHOD
max 16 char

44

Y

Rev 2 December 7, 2000




ENTER

<::::::> 2) HEADER INFORMATION

—>

HEADER SETUP
<BACK> TO EXIT

Y

OPERATOR ID
16 char max

A J

CUSTOMER ID
16 char max

Y

JOB ID
16 char max

;

LOCATION 1D
16 char max

|

COMMENTS
16 char max

5) DATE AND TIME

)

TIME XX:Xxx
XX2XX <ENTER>

!

DATE mm/dd/yyyy
XXIXX/Xxxx <ENTER>

3) DATA MANAGEMENT

(=)

STORE EACH
POINT  (Y/N)

l

CLEAR DATA

MENORY
lVES

ALL DATA WILL BE
LOST. PROCEED?

YES

4) PRINTER OPTIONS

PRINT POINTS WHEN
TAKEN (Y/N)

v

PRINT LAST XXXX
POINTS

v

PRINT HEADER NOW
Y/N?

v

PRINT METHOD NOW
Y/N?

REV 2, December 7, 2000
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6) DIAGNOSTICS

DIAGNOSTICS
XX.Xx mV xx C

7) PC UPLOAD

BEGIN UPLOAD

<BACK> TO STOP

46

8) SET TEMP
INPUT TEMP IN C

xx.X C (RAW)

\i

NEW TEMP TO USE
xx.x C 0K (Y/N)?

YES
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ENTER

METHOD INFORMATION
B2

METHOD
method name

'

SUBTRACT BLANK
YES OR NO

'

% CHLORINE XX.X

99.9%

SIZE CORRECTION

01.0

EXTRACTION MULT
01.0

:

matrix

units

'

ANALYTE LABEL
max 16 char

ENTER SCROLLS THROUGH
METHOD. BACK RETURNS
TO A2.
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DEXSIL CORPORATION
L2000DX ANALYZER
ONE YEAR LIMITED WARRANTY

DEXSIL CORPORATION warrants the L2000DX Analyzer against defects in material or
workmanship for a period of one year from the date of purchase. During the warranty period, any
product which is determined by DEXSIL to be defective in material or workmanship and returneg
DEXSIL as specified below, will be, as the exclusive remedy, repaired or replaced at DEXSIL's
option.

The cost of repair or replacement is included, shipping costs are not and are to be paid by the
customer.

In the event that an L2000DX Analyzer is suspected to be defective contact a DEXSIL
representative at the address below to obtain areturn authorization:

DEXSIL CORPORATION
ONE HAMDEN PARK DRIVE
HAMDEN, CT 06517
TEL:(203) 288-3509
FAX:(203) 248-6523

Upon return of the unit it will be inspected and a determination will be made as to whether the pr¢
is defective. If defective, arrangements will be made for repair or replacement without charge.

THE WARRANTY SET FORTH ABOVE ISEXCLUSIVE AND NO OTHER WARRANTY,
WHETHER WRITTEN OR ORAL, IS EXPRESSED OR IMPLIED. DEXSIL SPECIFICALLY
DISCLAIMS THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A
PARTICULAR PURPOSE.

DEXSIL CORPORATION ISNOT LIABLE FOR INDIRECT OF CONSEQUENTIAL
DAMAGES IN CONNECTION WITH THE USE OF THE PRODUCT.

Some states do not allow the exclusion or limitation of incidental or consequential damages, so t
above limitation or exclusion may not apply to you.

This Warranty applies only to parts or components which are defective and does not cover repair
necessary due to normal wear, misuse, or accidents.

All warranty repairs reimbursable under this warranty must be performed by DEXSIL
CORPORATION or its representative using approved replacement parts.

Repairs or attempted repairs by anyone other than a DEXSIL representative are not reimbursable
under this warranty. In addition, these unauthorized repair attempts may result in additional
malfunctions, the correction of which is not covered by warranty.

Thiswarranty gives you specific legal rights, and you may also have other rights which vary from|§
to state.




