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1.0

20

3.0

SCOPE AND APPLICATION

Thisstandard operating procedure (SOP) isbased on Environmental Protection Agency (EPA) SW-846 Methods
7000A, 7470A and 7471A and those requirements set forth in the latest approved version of the National
Environmental Laboratory Accreditation Committee (NELAC) Quality Systemssection. Mercury (Hg) insolution
may bereadily determined by cold-vapor atomic absorption (CVAA) spectroscopy. Themethodissimple, rapid,
and applicabletodrinking, surface, and salinewaters. Tissuesamples, domestic and industrial wastes, water, waste
water, extracts, soils, sludges, sediments, and other solid wastesrequire digestion prior to analysis. Thetypical
reportinglimit (RL) is0.200 microgramsper liter (ug/L) for water samplesand 0.0400 milligramsper kilogram
(mg/kg) for solid samples without correcting for moisture.

Thismethod may not be changed without the expressed approval of the Inorganic Group L eader, the Analytical
Section L eader and the Quality Assurance Officer (QAO). Only thoseversionsissued throughthe REAC document
control systemmay be used. Modifications madeto the procedure duetointerferencesinthe samplesor for any
other reason must be documented in the case narrative and on a nonconformance memo.

METHOD SUMMARY

Prior toanalysis, agueousand solid samplesmust be prepared according to the proceduresoutlinedin Section 7.3.
The prepared samplewith Hg present enters the automated mercury system and is mixed with areducing agent
(stannouschloride) to form elemental Hg vapor. Themixtureflowsinto aliquid-gas mixer whereaninert gasis
introduced to carry the Hg vapor. Thegaseous-liquid mixture enterstheliquid-gas separator wheretheliquidis
drained away and the Hg-contai ning gas continuesto thedrying tubethat dehumi difiesthe gaseousmixture. The
dry vapor then entersthedual beamoptical cell that hasbeen optimized for fast responsetimeand high sensitivity.
A Hg lamp controlled by the error signal of the reference beam delivers a stable source of emission at 253.7
nanometers(nm). Absorbanceby theHg coldvapor ismeasured using asolid state detector with awide dynamic
range.

SAMPLE PRESERVATION, CONTAINERS, HANDLING, AND STORAGE

Sample holding times, suggested collection volume, preservative, and type of containers are as follows:

Mercury Volume/Weight Type of Holding

Measurement  Required Containers Preservative Time

Total 1000 mL P,G HNO; to pH <2 28 days

Dissolved 1000 mL P, G Filter HNO, to pH <2 28 days

Solids 200g G none/4 °C 28 days

Tissues 109 G none/<10 °C 28 days (Once thawed)

P - plastic, G - glass, g - grams, mL - milliliters, °C - degrees Celsius, HNO;_ nitric acid, < - less than



E O

Response Engineering and Analytical Contract

STANDARD OPERATING PROCEDURES

SOP: 1832
PAGE: 4 0of 16
REV: 3.0

DATE: 03/17/06
DETERMINATION OF MERCURY BY
COLD-VAPOR ATOMIC ABSORPTION (CVAA)
(EPA/SW-846 M ethods 7000A/7470A/7471A)

4.0

50

INTERFERENCES AND POTENTIAL PROBLEMS

Although themethod minimizesdilution and samplematrix effects, thetechniqueisnot completely interferencefree.
Inorganic and organic Hg compounds may cause a positiveinterference. Interferences have been reported for
samplescontaining sulfide, chloride, and copper. Organic compoundswhich have broad band ultraviolet (UV)
absorbance (around 253.7 nm) will interfere. Certainvolatileorganic material sthat absorb at thiswavelength may
also causeinterference. Potassium permanganateisadded to eliminate possibleinterferencefromsulfide. Samples
highinchloridesrequireadditional permanganate because chlorineal so absorbsat 253.7 nm. Theconcentration
levelsfor interfering el ements/compoundsaredifficult to define, therefore, quality control (QC) procedures(section
9.0) must be strictly followed.

Cross-contamination and contamination of the sampl e can bemaj or sourcesof error dueto the sensitivitiesachieved
withthe CV AA spectroscopy technique. Thesamplepreparationwork areashould bekept scrupuloudly clean. All
glassware should be cleaned as specified in Section 7.1.

EQUIPMENT/APPARATUS

. Automated Hg Analyzer, consisting of aPS2001 | analyzer, personal computer, video monitor and printer.
Alternatively, asingle- or dual-channel, single- or doubl e-beam atomic absorptioninstrument having a
grating monochromator, Hg hollow cathodelamp, photomultiplier detector, adjustabledlits, awavel ength
range of 190to 800 nm, and provisionsfor interfacing with astrip-chart recorder or computer, printer,
autosampler, and Hg cold-vapor generation system may be used.

. Water Bath or Hot Plate, commercially avail abl e, capabl e of maintaining water temperatureat 90 +/-5 °C

. Syringes, commercially available, Henke SASSplastic or equivalent. Alternatively, disposableglassor
plastic funnels may be used.

. Filters, 0.45 microns (um), Corning SCFA or equivalent. Alternatively, glass wool may be used.

. Autopipettors, 50 to 1000 microliters (uL) and 100 to 5000 pL, calibrated quarterly

. Volumetric flasks, Class A, 100 milliliters (mL)

. Glass dispensers, 2-liter (L), 1-L, 1-gallon, checked quarterly for accuracy

. Bottles, 30-mL or 60 mL, Nalgene or equivalent

. Polypropylene round-bottom tubes, 14-mL, for samples

. Graduated cylinder, Class A, 100 mL
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6.0

Polypropylene round-bottom tubes, 50-mL, for standards

BOD bottles, 300 mL, with ground glass stoppers for digestion of samples and standards
Bottles, Nalgene or equivalent, miscellaneous volumes for reagent storage

Tube rack

Balance, capable of weighing samplesto 0.01 grams (g), calibrated annually by an outside vendor

REAGENTS

Deionized (DI) water, Typel Water (American Society for Testingand Materials]ASTM] D1193), for
the preparation of all reagents and calibration standards and as dilution water

Nitric Acid (HNQ,), concentrated, trace metal grade

HNO,, 2% - Dilute 20 mL of concentrated trace metal grade HNO, to 1-L with DI water inaClass A
volumetric flask.

Hydrochloric Acid (HCI), concentrated, trace metal grade

Sulfuric Acid (H,SO,), concentrated, trace metal grade

Aqua Regia- Add 3 parts of concentrated HCI to 1 part of concentrated HNO,.

Stock Hg Calibration Standard, commercially available, accompanied by a certificate of analysis, or
preparea 1000 microgramsper milliliter (ng/mL) stock standard solution fromhigh purity mercuric oxide
(HgO) using DI water and redistilled HCI. Dissolve 1.0798 grams(g) of dry HgOin50mL of 1:1HCl,
then dilute to 1-L with DI water.

IntermediateHg Calibration Standard, 100 ug/L - Add 0.1 mL of thestock calibration standard to a100-
mL ClassA volumetric flask and diluteto 100 mL with 2% HNO,. Alternatively, make serial dilutions
using 2% HNO, to achieve afinal concentration of 100 pg/L.

Intermediate Hg Calibration Standard, 10 ug/L - Add 10 mL of the 100 pg/L intermediateHg cdibration
standard to a 100-mL Class A volumetric flask and dilute to 100 mL with 2% HNO,.

Laboratory Control Sample (LCS), commercially available, accompanied by a certificate of analysis
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. Stock Hg I nitial CalibrationV erification/Continuing Calibration Verification Standard (ICV/CCV), 1000
po/mL, commercially avail able, accompanied by acertificate of analysis- must beasourcedifferent than
that used for calibration

. Intermediate Hg ICV/CCV Standard, 100 pg/L - Add 0.1 mL of the stock Hg 1CV/CCV to a100-mL
ClassA volumetricflask and diluteto 100 mL with2% HNO,. Alternatively, makeserial dilutionsusing
2% HNO, to achieve afinal concentration of 100 pg/L.

. Working HgICV/CCV Standard, 2 pg/L - Pipet 2mL of the 100 pug/L intermediate Hg |CV/CCV standard
into a 100-mL Class A volumetric flask and dilute with DI water.

. Stannous Chloride Solution - Dissolve 20g reagent grade stannous chloride (SnCl,) in 40 mL of
concentrated HCI. Slowly add thissolutionto 100 mL DI water. Diluteto final volume (200 mL) with
DI water and mix well. Prepare fresh daily or each time calibration standards are prepared.

. Potassium Permanganate Sol ution, 5 percent (%) weight/volume (w/v) - Dissolve 100g of Hg-freereagent
grade potassium permanganate (KMnQO,) in 2000 mL DI water.

. Sodium Chloride-Hydroxylamine Hydrochloride Solution - Dissolve 12.0 g of reagent grade
hydroxylamine hydrochloride[(NH,OH),*HCI] and 12.0 g of sodium chloride (NaCl) in DI water and
dilute to 100 mL.

. Potassium Persulfate Solution, 5% wi/v - Dissolve5 g reagent grade potassium persulfate (K ,S,0g) in 100
mL DI water.

NOTE: Premixed certified standardswill be stored according to themanufacturer’ sdocumented storage
requirements. These standards may be kept in storage up to the manufacturer’ s stated expiration date.
Once dilutions are made, the standards will be stored for a period not to exceed six months or the
manufacturer’s expiration date, whichever isless.

NOTE: All calibration standards and spiking solutionswill be prepared and documented in accordance
with REAC SOP #1012, Preparation of Sandard Solutions and Reagents.

NOTE: Stock concentrationsmay vary depending onthevendor; thus, the concentration of intermediate
standards may also vary. Preparation instructions may differ based on the volumes prepared and the
concentrations of standards available. Any reagent may be prepared at any volume as long as the
weight/volume ratios are maintained.

7.0 PROCEDURES

Preliminary treatment of waste water, ground water, extracts/leachates, and industrial wasteisalwaysnecessary



E O

Response Engineering and Analytical Contract

STANDARD OPERATING PROCEDURES

SOP: 1832
PAGE: 7 of 16
REV: 3.0

DATE: 03/17/06
DETERMINATION OF MERCURY BY
COLD-VAPOR ATOMIC ABSORPTION (CVAA)
(EPA/SW-846 M ethods 7000A/7470A/7471A)

because of the complexity and variability of sample matrices. Tissue samples, solids, slurries, and suspended
material must be subjected to asolubilization processbeforeanalysis. Thisprocess may vary depending onthe
nature of the sample being analyzed. NOTE: All chemicals must be added in the order indicated in section 7.1.

7.1 Glassware Preparation

All glassware, polypropylene, or Teflon® containers, including sample bottles, volumetric flasks and
graduated cylinders, should bewashed inthefollowing sequence: detergent, tapwater, 1:1 nitricacid, tap
water, 1:1 hydrochloric acid, tap water, and DI water. If it can bedocumented through an active analytical
quality control (QC) programusing spiked samplesand reagent blanks, that certain stepsinthecleaning
procedure are not required for routine samples, those steps may be eliminated from the procedure.

7.2 Tota Solids

Total solidsanalysiswill be conducted in accordance with REAC SOP #1843, Deter mination of Total
Solidsin Solid Samples.

A totd solidsanalysismust be conducted for soil, sediment, solid, semi solid and tissue samplesto report
data on adry weight basis. Refer to REAC SOP #1843, Determination of Total Solids.

7.3 Sample Preparation
7.3.1  Soil, Sediment, Solid, and Semisolid Samples

Weigh0.2t00.8 g (wet) portionsof untreated sampleand placeinthebottomof aBOD bottle.
Add 5mL of DI water and 5mL of aquaregia. Heat two minutesin awater bath at 90 +/- 5°C.
Cool; thenadd 50mL DI water and 15 mL potassium permanganate sol utionto each bottle. Mix
thoroughly and place in the water bath for 30 minutes at 90 + 5°C.

NOTE: Record the digestion time in and the digestion time out on the digestion log.

Cool and add 6 mL sodium chloride-hydroxylamine hydrochl oride sol ution to reduce excess
permanganate. Transfer the samplethroughadisposable polypropylenefunnel intoal00-mL
ClassA volumetricflask and dilutetofinal volumewith DI water. Filter analiquot of thesample
usingaplastic syringeand a0.45 umfilter into aNalgenebottle (or equivalent) prior toanalysis.

7.3.2  Aqueous Samples
Check the pH of the water sampleto ensure that the pH islessthan (<)2. If thepH isnot <2,

adjust the samplepH to <2 by adding additional HNO,not to exceed 1% of thetotal volume of
sample. Transfer 100 mL or an aliquot of the sample diluted to 100 mL to a 300-mL BOD
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74

7.3.3

bottle. Add 5 mL H,SO, and then 2.5 mL HNO,, mixing after each addition. Add 15 mL
potassi um permanganate sol ution to each samplebottle. Shakeand add additiona permanganate
asnecessary, until purple color persistsfor at least 15 minutes. Sewage samplesmay require
additional permanganate solution. Add the same volume of permanganate solution to all
standards, blanksand samples. Add 8 mL of potassium persulfateto each bottleand heat for 2
hoursin awater bath at 90 + 5 °C.

NOTE: Record the digestion time in and the digestion time out on the digestion log.

Cool, then add 6 mL of sodium chloride-hydroxylamine hydrochloride to reduce excess
permanganate. If necessary, filter analiquot of thesampleusingaplastic syringeanda0.45pum
filter into a Nalgene bottle (or equivalent) prior to analysis.

Tissue Samples

Carefully weighout a0.2t0 0.8 g (wet) portion of each sampleintoaBOD bottle. Donot allow
any of the sampleto adhereto the sides of thebottle. Add 5mL aquaregiaand 5mL DI water
to each bottle and placein awater bath at 90 + 5°C until thetissueis completely dissolved (if
necessary, do not dilute aguaregiawith 5mL of DI water inthisfirst step). Cool, then add 50
mL DI water and 15 mL potassium permanganate sol utionto each samplebottle. Add additional
(10 mL maximum) permanganate sol ution, asnecessary, to maintain oxidizing conditions. Add
thesamevolume of permanganatesolutionto al standards, blanksand samples. Heatinawater
bath at 90 + 5 °C for approximately 30 minutes to solubilize the tissue samples.

NOTE: Record the digestion time in and the digestion time out on the digestion log.

Cool the samplesand reduce with 6 mL of sodium chloride-hydroxylamine hydrochloride.
Transfer the sampl ethrough adisposabl e polypropylenefunnel with glasswool into a100-mL
ClassA volumetricflask and dilutetofinal volumewith DI water. Filter analiquot of thesample
usingaplastic syringeand a0.45 umfilter intoaNalgenebottle (or equivalent) prior toanalysis.

Preparation of Working Calibration Standards

For thoseinstrumentswhich do not read out directly in concentration, acalibration curvewill beprepared
to cover theappropriateconcentrationrange. For best results, working standards should be prepared fresh
eachtimeabatch of samplesisanalyzed. A blank and aminimum of fiveworking standardswill beused
to calibrate the Hg instrument.

From the 10 pg/L intermediate calibration standard, prepare the following working standards:
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7.5

7.6

Standard Concentration, ug/L | 10 pg/L Intermediate Cal Standard, mL Final Volume

0.2 2 100
0.5 5 100
1.0 10 100

From the 100 pg/L intermediate calibration standard, prepare the following working standards:

Standard Concentration, pg/L | 100 ug/L Intermediate Cal Standard, mL Final Volume

20 2 100

50 5 100

Theworking calibration standards are digested al ong with the samplesusing the procedure outlined in
Section 7.3.

For soil/tissue samples, pi pet an appropriate volume (as specified above) of theintermediate tandardsinto
BOD bottles, add theappropriate volumeof reagentsand diluteto 100 mL with DI water after digestion.

NOTE: Any standard may be prepared fromany stock or intermediate standard or any volumeaslong as
the appropriate factor is applied and the correct v/v ratio is maintained.

Initial and Continuing Calibration Verification Standards

For water samples, transfer 100 mL of theworkingHg1CV/CCV standard into a300-mL BOD bottleand
add theappropriatevolumesof reagents. For soil/tissuesamples, pipet 2 mL of theintermediate 100 pg/L
standardintoaBOD bottle, add theappropriate volumesof reagentsand diluteto 100 mL after digestion.
ThelCV/CCV aredigested a ongwiththe samplesusingtheprocedureoutlinedin Section 7.3. ThelCV
will berunimmediately following instrument calibration. The CCV will berun after every 10 samples
and at the end of the analytical run.

NOTE: Standards may be prepared using alternate intermediate standards as long as the final
concentration is 2 pg/L and the v/v ratios are maintained.

Laboratory Control Sample

Laboratory control samples (LCS) are typically either a secondary or tertiary source from acertified
vendor. TheL CSsarepreparedfor useasper thevendor’ sinstructions. Alternatively ablank spikemay
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7.7

7.8

7.9

be prepared by spiking DI water or sand with a known amount of Hg (at or near midrange of the
calibration curve) using thesecond sourceHg standard. TheL CSwill beanayzed withthefrequency of
oneper batch of 20 samplesof thesamematrix. PreparetheL CSusing theproceduresoutlinedin Section
7.3 at the same time the samples are prepared.

Method and Initial/Continuing Calibration Blanks

A method blank (M B) using 100 mL of DI water must be prepared for each analytical batch of samples
not to exceed 20 samples. Thisblank isalso used for dilution water, theinitial calibration blank (1CB),
the continuing calibration blank (CCB) and asthe“zero” point for theinitial calibration. Digest asin
Section 7.3.

Matrix Spike/Matrix Spike Duplicate

PrepareaM S/M SD sampleby spiking asamplewith aknown amount of Hg approximately midrange of
thecalibration curveat afrequency of oneinten samplesor per project. PreparetheM S/M SD for water
samplesby spiking 2 mL of the 100 pg/L intermediate calibration Hg standard to 100 mL of water for a
concentration of 2 pg/L. Prepare the MS/MSD for solid samples by spiking 2 mL of the 100 pg/L
intermediate calibration Hg standard to 0.2 to 0.8 g of sample. Digest using the proceduresoutlinedin
Section 7.3.

Calibration and Measurement

Differencesbetween thevarious makesand model sof satisfactory atomic absorption (AA) instruments
and cold-vapor generators prevent theformulation of detail ed instructionsapplicableto each system. The
analyst shouldfoll ow the manufacturer'soperatinginstructionsfor aparticul ar instrument and col d-vapor
generator system.

Analyzethefull set of working calibration standardsusing two replicatesof each standard at thebeginning
of the run to establish theinitial calibration curve. The average of each standard’ sresponseisused to
generatethelinear curve. The%relative standard deviation (RSD) should be<20% excludingthezero
point.

Analyzecalibration verification standards (ICV/CCV) and calibration blanks (I CB/CCB) during sample
analysisto confirminstrument responseat thefrequency in Section 9.0. Method blanks, samplesand QC
samplesareanalyzed using two replicatesduringtherunand theaveragevalueisreported. The% RSD
should be <20%.

Sampleswith concentrationsof Hg over thehigh standard must be dilutedinto thelinear calibrationrange
(see Section 9.8). All sampledilutionswill bedocumented onthe*” Dilution Preparationand Analysisfor
Hg" log included in the data package.
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8.0 CALCULATIONS
8.1 Mercury Concentrations

TheHg concentrationinpg/L isavailabledirectly fromtheread-out system of theinstrument. Usingthe
L eeman automated Hg system, the concentrationinthe sampleiscal culated fromtheinstrument’ ssoftware
using alinear fit. Thefinal Hg concentration in the sample is calculated as follows:

D+ C
D

A = ug/lL Hg in sample = B

where:

Concentration of Hg from the calibration (ng/L)
Amount of acid blank matrix used for dilution (mL)
Sample aliquot used for dilution (mL)

O0Ow
I

Note: If no dilution was required, C=0, and A = B.

For solid samples, calculate concentrations as mg/kg based on wet weight:

. . BxV
mglkg Hg in sample (wet basis) = ————— x DF
glkg Hg iple ( ) 7 % 1000
where:

B = Concentration of Hg from the calibration (ung/L)
Y = Final volume of the processed sample (mL)
W = Weight of sample (grams)
DF = Dilution factor for diluted samples (1.00 with no sample dilution)

For solid samples, report Hg concentrations as mg/kg based on dry weight:

mglkg (wet basis)
(S / 100)

mglkg Hg in sample (dry basis) =

where:

S = percent total solidsin the sample
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8.2

8.3

MS/MSD Samples

MS/MSD percent recovery (%R) must be within 75-125 percent and calculated as:

%R (S8R -SR) 100
SA4
where:
SSR = Spiked sample result
SR = Sample result
SA = Spike added

TheRelative Percent Difference (RPD) for theM S/M SD samples should bewithin theadvisory limit of
+ 20 percent and calculated as:

RPD 168 - D)| x 100
S + D)2
where:
S = %R for BS sample result
D = %R for BSD sample result

LCS Recoveries

The recoveries of each of the compounds in the LCS solution will be calculated using the following
equation:

Laboratory Control Sample Recovery (%oR) = (LCSR-B)/SA x 100

where:
LCSR = Concentration of target analytein LCS
B = Concentration of target analyte in blank
SA = Concentration of spike added or certified value of target analyte
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9.0 QUALITY ASSURANCE/QUALITY CONTROL

All quality control data should be documented and available for reference or inspection at the REAC facility.

9.1

9.2

9.3

9.4

9.5

9.6

Instrument Calibration

A minimum correlation coefficient (r) of 0.995 must beachieved for thelinear cdibrationtobevalid. If
ris<0.995, a new calibration curve must be run.

Initial Calibration Verification

Thecalibration curvemust beverified by theanalysisof anICV standard (at or near mid-range) froman
independent source. The ICV result must be within 10% of the true value for the calibration to be
considered valid. If the ICV isoutside QC limits, the instrument must be re-calibrated.

Continuing Calibration Verification

Theworking standard curve must be verified by analyzingthe CCV standard (at or near the mid-range)
after every 20 sampl einjectionsor approximately every 10 samples. CCV resultsmust bewithin 20% of
the true value, or the previous ten samples must be reanalyzed.

Initial/Continuing Calibration Blanks

The ICB/CCB results must be less than the reporting limit (RL) for the sequence to continue. Two
attemptsfor thel CB areallowed. If thesecond attempt fails, refill withfresh | CB/CCB solutionand re-
calibrate prior to analysis.

Method Blank

A method blank using the samevolumeof DI water must be prepared for each anal ytical batch of samples
not to exceed 20 samples. Themethod blank result must belessthantheRL. A method blank containing
an analyte concentration >RL may be used in instanceswhen the sampl e concentrationsare at least 10
times the method blank concentration.

Laboratory Control Sample

The LCS (Section 7.6) must be prepared with each batch of 20 samples and must be within the
Performance AcceptanceLimits(PALSs) supplied by thevendor. If aLCSisnot available, ablank spike
(BS) may be substituted. The BS level should be at or near mid-range of the calibration, and spike
recovery must bewithin 75-125%. Recoveriesarecalculated asin Section8.3. If theLCSisoutside QC
criteria, the whole batch of samples must be re-digested and re-analyzed.
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9.7 Matrix Spike/Matrix Spike Duplicate

Atleast oneM Sand oneM SD samplemust bedigested with every 10 samples, or with each project type
to verify the accuracy of themethod. The spikelevel should beat or near mid-range of the calibration.
In the event there is not sufficient sample available in the batch to runaMS/MSD, aL CS/laboratory
control sampleduplicate(LCSD) must berun. Recoveriesarecal culated asin Sections8.2 (MS/M SD)
or 8.3 (LCSLCSD).

TheRelative Percent Difference (RPD) of MS/M SD or L CS/L CSD samples must bewithin £20% and
calculated as in Section 8.2.

9.8 Dilution Analysis
If theHg concentration of any sampleexceedstheinitia calibrationrange, thesample must bediluted and
reanalyzed. Usetheresultsof theoriginal analysisto determinetheapproximatedilutionfactor required
to get aHg concentration within theinitial linear calibration range. Dilutethe sampleand analyzethe
diluted ssmplealiquot. Report resultsfromthelowest dilution factor which producesaHg concentration
in the linear calibration range (see Section 8.0).

9.9 System Routine Maintenance

Routine maintenance is conducted using the guidelines provided by the manufacturer as follows:

Maintenance Frequency
Clean optical cell As needed
Clean optical windows As needed
Adjust Hg lamp Every 3 months or as needed

Replace pump, waste drain and process tubing | As needed

Check pump head As needed

9.10 Initial Demonstration of Capability

Initial proficiency in Hganalysismust bedemonstrated by each analyst initially and each timesignificant
changes are made in the procedure or for instrumentation. Each analyst will generate precision and
accuracy datausing areference standard other than the source used for calibration. Four replicatesof a
well-mixed reference standard is analyzed using the procedures outlined in this SOP. Calculate the
averagemeaninpg/L andthe standard deviation (s) in ug/L for watersand in mg/kg for solid samples.
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10.0

11.0

The QAOwill tabulatetheresultsfromall of theanal ystsper matrix per parameter, and cal culate control
limits.

9.11 Method Detection Limit Studies

Method detection limit (MDL ) studieswill be run on an annual basisfor the water and soil matricesto
verify the minimum concentration that can be measured and reported with 99% confidence. A minimum
of seven replicates will be used for the study (EPA 1984).

9.12 System Troubleshooting

If theinstrument will not start, check to make surethe power suppliesare ON, argon gasisON and at the
correct pressure, exhaust is ON, sample tubing is connected and correct tension on the pump winding
tubing. After makingtheseadjustmentsand theinstrument will still not start, power downtheinstrument,
wait a few minutes and then power up. If repeated attempts fail to start the analyzer, contact the
manufacturer for assistance.

If high RSDs are encountered during analysis, recheck pump winding tubing, sample uptake probe,
stannouschloridelinefromthesolution to the pump, drying tubeand pointsof tubing connection. Adjust
and re-calibrate instrument prior to any analysis.

For any hardware/software problems, contact the manufacturer for assistance.
9.13 Nonconformance Memo

A nonconformancememowill be generated any timean employeenoticesadeficiency suspected of being
anonconformance. Thisnonconformance memo will beforwardedtothe Quality Assurance Officer for
verification of corrective action.

DATA VALIDATION

Datawill beassessed for usability by the DataV alidation and Report Writing Group using the most current version
of REAC SOP#1017, Data Validation Procedurefor Routinel norganic Analysis. However, dataisconsidered
satisfactory for submission purposes when al of the requirements listed in the method are met.

HEALTH AND SAFETY

Thetoxicity or carcinogenicity of each reagent usedin thismethod hasnot been precisely defined. However, each
chemical compound should betreated asapotential health hazard. Thelaboratory isresponsiblefor followingthe
chemical hygieneplanandlaboratory safety program regarding the safe handling of the chemical sspecifiedinthis
method.
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12.0

13.0

Whenworkingwith potentially hazardousmaterials, refer to EPA, Occupational Safety and Health Administration
(OSHA) and corporate health and safety practices. More specifically, refer to REAC SOP #3013, REAC
Laboratory Safety Program, and REAC SOP#1501, HazardousWaste Management. Theanalyst should consult
all appropriate MSDS information prior to running an analysis for the first time.
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APPENDICES

This section is not applicable to this SOP.



