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QUALITYASSURANCEPROJECTPLAN (QAPP)
" _ QUALITYASSURANCE/QUALITYCONTROL PLAN (QA/QC)

ALAMEDANAVAL AIR STATION

° i ALAMEDA,CALIFORNIA

1.0 PROJECTDESCRIPTION

oI

The Work Plan for the Remedial Investigation/FeasibilityStudy (RI/FS)at

NAS Alamedaconsistsof the followingplanningdocuments:
ag

Volume I Sampling Plan

,i Volume IA SamplingPlan - SWAT ProposalAddendum

Volume IB Air SamplingPlan

°a Volume 2 Health and Safety Plan

Volume 3 QualityAssuranceProjec_Plan QualityAssurance/Quality

,,in Control P1an
Volume 4 CommunityRelationsPlan

Volume 5 ProjectManagementPlan/Schedule
,i

Volume 6 Data ManagementPlan

Volume 7 PublicHealth and EnvironmentalEvaluationPlan

Volume 8 FeasibilityPlan

•m I.I Introduction

The purposeof the QualityAssuranceProjectPlan (QAPP) QualityJ

Assurance/QualityControlPlan (QA/QC)for the remedialinvestigationof

the AlamedaNaval Air Station (AlamedaNAS) in AlamedaCounty,California
a

(hereinreferredto as the QAPP) is to indicatethe prime responsibilities

and prescribethe necessaryproceduresrequiredto assure that the project

9 is executed in a manner consistentwith the NationalOil and Hazardous

SubstanceContingencyPlan, applicableU.S. EnvironmentalProtectionAgency

(U.S. EPA) guidancedocuments,and with generallyacceptedand approved

qualityassuranceobjectives,and that data generatedin the remedial

investigationand feasibilitystudy (RI/FS)is precise,accurate,
I

representative,comparable,and completeso that a final decisionon

appropriateremedial actionmeasureswill be made on an informedand

G logicalbasis.

. CanomeEnvironmenfal



d

F

2

This QAPP providesguidanceand specificationsto assure that:
m

I. All field determinationsand analyticalresultsregardingsampling

m and analysisare valid throughthe implementationof preventive

maintenance,equipmentcalibration,and approvedanalytical

m protocols;

2. Samplingis conductedusing sample trackingsystemsand chain-of-m
custodyprocedureswhich properly identifysamplesbeing collected

and controlthose samplesfrom field collectionthroughanalysis

a and data reduction;

m 3. Recordsare producedand retainedas documentaryevidenceof the

qualityof samplescollectedand analyzed,the validityof applied

procedures,and the completenessof the remedial investigationin

relationto the approvedscope of the project;

4. Generateddata is validatedand appropriatelyused in

calculations;

5. Calculations,evaluations,and decisionscompletedor deduced

"h during the executionof the RI/FS plan are accurate,appropriate,

and consistentwith the objectivesof this Plan and the Alameda

Naval Air StationRemedialInvestigationand FeasibilityStudy

Work Plan (AlamedaRI/FS).

The requirementsof this QAPP are applicableto the activitiesof all

participantsin the RI/FS processat the AlamedaNAS in AlamedaCounty,

California. This QAPP will addressall anticipatedactivitiesnecessaryto

executethe AlamedaRI/FS and includesamplingand analysisof

environmentalmedia,well installation,groundwater monitoring,air

monitoring,and surveying.
t

d

"b
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1.2 ProjectSummary: AlamedaNaval Air Station
J

1.2.1 ProjectLocation
m

The AlamedaNAS occupiesthe western tip of the Islandof Alameda and is

a locatedin AlamedaCounty,California. Alameda Island is found along the

eastern side of San FranciscoBay as shown on the GeneralLocationMap,

m presentedas Figure 1-I of the Site InvestigationWork Plan. AlamedaNAS
occupies approximately2,634 acres,with approximately2,479 acres of the

base owned by the government,and the remaining155 acres leased from
I

others. Approximately1,526 acres of the air stationare above water, and

the remaining1,108 acres is submerged.
im

The station is rectangularis shape,approximatelytwo miles in lengthand

m one mile in width. The stationis essentiallyflat, with typical relief

ranging from 10 to 15 feet above sea level. Much of the dry land portion

Iii_ of the station, includingall of the westernportionof the station,is
constructedon reclaimedmarshesor open water areas which have been filled

with dredge spoils. A substantialportionof the fill used in the

reclamationof this westernarea resultedfrom dredgingof San Francisco

Bay and the so-calledOaklandEstuary,which separatesthe island from the

mainlandjust to the north (Wahler,1985).

"Im 1.2.2 ProjectObjectives

The objectivesof the AlamedaRI/FS are to conducta remedialinvestigation"b
(RI)which will:

"D I. Define the sources,nature,extent,and distributionof chemical

constituentsat the sites;

-im

2. Determineand quantifypotentialexposurepathways;
#

., Canonte Environmental



3. Assess the risk which the chemicalconstituentsat the sites may
all_

have to public health and the environment;

m 4. Gather all necessarydata to determinethe feasibilityof

potentialremedialactions;

m

5. Providesufficientinformationto selecta remedy and design the

m selectedremedialresponses.

The objectivesof the AlamedaRI/FS also includethe completionof a

feasibilitystudy (FS)which will:

m I. Reviewthe applicabilityof variousremedialtechnologies,

includingappropriateinnovativetechnologies,to determine

,,, whetherthe technologiesare appropriateremediesfor the Alameda

NAS sites;

Q

2. Determineif each alternative,developedby combining

technologies,is effective,by evaluatingin the short and long

_m term whether it:

"Iim o Protectshuman health and the environment;

"b o Meets and/orexceedsapplicableor relevantand appropriate

federaland state standards,requirements,criteria,and

"Ig limitations(ARARs);

o To the extent requiredby Section121 of CERCLA,resultsin

permanentand significantreductionof toxicity,mobility,or

volume of chemicalconstituents;

-m

o Containsthe best combinationof complimentarytechnologies

/ to meet the remedialobjectives;

"m CanomeEnvironmental



3. Assess the implementabilityof each alternativein terms of:IP

o Technicalfeasibility(shortand long term);
J

o Administrativeand institutionalfeasibility;
g

o Availabilityof materialsand equipment;

4. Assess costs of each alternativein terms of:

o Short-termcapitalcosts;

O
o Long-termoperationsand maintenancecosts;

w o Long-termreplacementcosts;

I o Presentvalue;

I
S o Cost effectiveness;

5. Providedirectionto the RI to ensure that sufficientdata of the

a appropriatetype is gatheredto select a remedy based on the

factorsmentionedin the objectiveslisted above.
a

1.2.3 Major Task Summary

a

Implementationof the RI/FS work plan will involvenumerousfield

activitiesrelatedto investigationof existingdata and gatheringof newt
data from the field, analysisof samplesto determinechemicalspecies

presentand the concentrationof chemicals,evaluationof data to determine

the hydrogeologicsettingof the AlamedaNAS, the nature and extent of

chemicalconstituentsourcesand the migrationof the chemicalsfrom the

sourcesinto soil, water, and air, the preparationof a reportdetailing

the conclusionsof the RI and the basis upon which the conclusionsare

o

. CamtonteEnvironmental
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I justified,and the evaluationand selectionof appropriateremedial

alternativesto meet the objectivesof the RI/FS program.

i
Major activities,to be undertakenduring the course of the RI/FS program,

which will be coveredby this QAPP includethe following:

I. Sample collection,storage,shipment,and control;

a

2. Design and installationof monitoringwells to assess the vertical

and horizontalextent of chemicalconstituentplumes;

3. Magnetic surveysto determinewhetherchemicalconstituentsources

may be present in the subsurfacein the form of burieddrums or

tanks, and to assess the nature and extent of sanitaryleach

fields;

4. Surveyingof site features,includingthe locationand elevation

of soil samples,groundwater monitoringwells, surfacewater and

sedimentsamplinglocations,air monitoringlocations,topographic
and piezometriccontours,and the positionof any waste sources;

5. Data managementactivitiesrelatedto the entry, storage,

analysis,and presentationof measurements,chemicalanalyses,and

a similardata which will be used to determinethe nature and extent

of the chemicalconstituents,and the appropriatealternative

-, technologiesto be implemented.

I
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mr 2.0 PROJECTORGANIZATIONAND RESPONSIBILITIES

w
2.1 Orqanization

m CanonieEnvironmentalServicesCorp. (Canonie)operatesunder a matrix

structurein which personnelbelong to managerialdepartmentsand, at the

m same time, are assignedto specialtask forces. Managerialdepartmentsare

responsiblefor the developmentof personnelin scientifictrainingand for

the review of work. ProjectTask Forces are responsiblefor the completionm
of specific,project-relatedobjectives.

Im This QAPP addressesthe projectorganizationwith respectto the activities

to be performedduring the RI/FS. Qualityassuranceand control activities

im must occur at all levels of the organization. The activitiesof the QAPP

Team for the RI/FS projectmust remain independentof the activitiesof the

_m,_ _ Task Force in order to assure that proceduresand protocolsoutlined in the

RI/FS Work Plan are carriedout.

Im
The proposedProjectManagementTeam of the Task Force for the

implementationof the RI/FS Work Plan and the lines of communication

qm betweenvariouskey individualsare shown in Figure I. The California

Departmentof Health Services (DHS)will be notifiedof any changesin the

'11 projectmanagementteam within two weeks of such change. The

responsibilitiesof the Canonietask force and relatedmanagerial

•Im departmentsare summarizedbelow.

o The ProjectManager is responsiblefor maintaininga clear definition

of and adherenceto the scope, schedule,and budget of the project.

As a part of this responsibility,he will serve as the on-site

"Im communicationlink with the NavFac ProjectOfficer,and support

communityrelationsefforts,provideimmediatedirectionto staff,

-_ superviseall work by subcontractors,and maintainbudgetaryand

"_' schedulesurveillanceof the work.

.= CanonteEnvironmental



o The TechnicalProjectDirector is responsiblefor the staffingandf
overalladministrationof the project. As part of his QA/QC

responsibilities,he will indicateQA/QC recordsto be retained,
mr

providefor QA/QC auditsof the work of task force members, approve

informationreleasedto the NavFac ProjectOfficer, and approvetask

mr plans and operatingprocedures.

mm o The ProjectEngineeris responsiblefor the implementationof RI/FS

field activities,initialdata acquisition,health and safety aspects

of field activities,and for the proper selectionand executionofIn
procedureswhich have been acceptedfor use in the RI/FS program.

i
o The Task Leaderswithin the projecttask force are responsiblefor

specificengineering,scientific,and analyticaloperationsrequired

g to accomplishidentifiedprojectobjectives.

The QualityReview Team reportsdirectlyto the corporateofficer in

charge. The team is responsiblefor on-goingsurveillanceof project

activitiesto ensure conformanceto this plan and to evaluatethe
,m

effectivenessof its requirements. As part of this responsibility,the

team will monitorthe correctionof qualitycontrolproblems,report to the
"Ira

corporateofficer in charge concerningthe qualityof the servicesprovided

in relationto the statedobjectivesof the project,recommendchanges,

_m where appropriate,to improvethe effectivenessof projectprocedures,and,

review proposedadditionsand/or changesto this plan.

"Ira

The QualityReviewTeam is directedby the QualityAssuranceCoordinator,

who is responsiblefor evaluatingand approvingthis plan; schedulingand
"Ira

conductingQA/QC audits;providingQA/QC reports,and developingand

initiatingpreventativeand correctiveactions.
"ram

Canonie'senvironmentallaboratorywill provideanalyticalservicesto the

-b project. The laboratoryis approvedby the DHS with a reciprocalapproval

by the U.S. EPA to performa varietyof inorganicand organicanalytical

"_m
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j services. The laboratorywill also be responsiblefor the performanceof

all servicesrelatedto the analysisof air monitoringsamples,although

actual analysisof sampleswill be performedby DHS certifiedand approvedm
laboratoriesif discrete air monitoringis required.

u

u

m

m

J

m

m
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3.0 QUALITYASSURANCEOBJECTIVES
m

m
3.! General

m The qualityof measurementsmade and data acquiredduring the RI/FS process

will be determinedby the followingcharacteristics: accuracy,precision,

m representativeness,completeness,and comparability. Specificobjectives

for each characteristicare establishedto develop samplingprotocolsand

identifyapplicabledocumentation,samplehandlingprocedures,and
m

measurementsystem procedures. These objectivesare establishedbased on

siteconditions,objectivesof the project,and knowledgeof available

m measurementsystems. The subsequentuse of these measurementsin

calculationsand evaluationsis also subjectto aspectsof this plan as

m describedin the followingsections.

m Canoniewill collectall samplesand direct all field measurementsin

completingthe work presentedin the RI/FS Work Plan. Sample collection

and field handlingwill be in accordancewith the samplingand sample
m

handlingprotocolsestablishedin this plan. All sampleswill be analyzed

throughCanonie'senvironmentallaboratory,locatedat 212 Frank West

m Circle,Suite A, in Stockton,California. AnalyticallaboratoryQA/QC

informationis specifiedfor all anticipatedanalysesin Section9. Recent

m analysisof EPA QualityControlcheck samples,containingthe parametersof

interestto this projectusing reagentgrade water as the samplematrix and

m completedby Canonie'slaboratory,are presentedin AppendixA. The
qualityassuranceprogramdevelopedfor and utilizedat Canonie's

laboratoryis presentedin AppendixB.
(m

3.2 Representativeness
I

Measurementswill be made so that analyticalresultsare as representative

of the actual field conditionsas possible. Samplingprotocolswill be

_ utilizedto assurethat samplescollectedare representativeof the media

m

. CanomeEnviFonrnental
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m present in the field. Sample handlingprotocols,includingsuch tasks as

storage,transportation,and preservation,will be used to protectthe

representativenessof the samplesgatheredduring the project. Properm
documentationin the field and the laboratorywill establishthat protocols

have been followed,and that sample identificationas well as integrity

m have been preserved.

m The SamplingPlan, presentedin the RI/FS Work Plan, describesthe samples

which are currentlyplannedfor collection,the locationof the sampling

m stations,the types of samplesto be collected,and the types and number of

analysesto be performedon the samples. The executionof the Sampling

Plan should result in the collectionof sufficientsamplesto determinethe
m

nature and extent of chemicalconstituentsin the environment,to describe

the hydrogeologicsettingcontrollingthe migrationof chemical

am constituentsthroughthe soil and ground water, and to evaluatethe

technologiesavailablefor implementationduring the remedialaction.

m

3.3 Precisionand Accuracy

mm
Precisionis the characteristicwhich reflectsthe abilityto replicatea

previouslyobtainedvalue using identicaltestingprocedures,while
m

accuracy is the characteristicwhich reflectsthe abilityto obtain a value

which equals,or approacheswithin certainpredeterminedlimits,the true

m value of a certainphenomenon. Each of these two characteristicsare

addressedin all data gatheringand reportingconductedby Canonie. Data

m qualityobjectivesfor precisionand accuracyare establishedfor each

major parameterto be measuredduring the project. These objectivesare

based upon prior experiencein executingRls or remedialactivitiesform
wastes similarto those presentor anticipatedat this site, on prior

knowledgeof the capabilitiesof the measurementsystemto be employed

m during activityat the site, and on the limitationswhich are presentedin

executionof the task. The precisionand accuracyrequirementsfor certain

data gatheringand reportingactivitiesmay vary based upon the anticipated

use of the information. For example,the precisionand accuracy

m
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I requirementsof data gatheredduring surveyingto locate groundwater

monitoringwells will not be as strict as the requirementsimposedon

analyticaldata, which is used to establishwhether impactedsoils or==
ground water will requireremediation.

I In general,the precisionand accuracyrequirementsfor the RI/FS program

will met by assuringthat at least ten percentof the samplesgathered for

== analyticalevaluationin each matrix type (i.e.,soil, water, etc.) during

each samplingepisodeare duplicates,so that field precisionmay be

== evaluated. Since standardsamplingproceduresare stipulatedfor all

samplingepisodes,no additionalduplicatesare requireddue to changes in

samplingteam composition. In the laboratory,ten percentof the samples
i

of each matrixwill be analyzedas replicatesto evaluatelaboratory

precision.Duplicateand replicatesampleswill be chosen at random,unless

m the criticalnessof the samplingwould suggestduplicatesamplingor

replicatesamplingto be appropriate. Section6.0 of AppendixB discusses

m the use of approvedmethodologies,and Tables 2 through27 identify

detectionlimits typicallyachievablein the analysisof sampleswith low

concentrationsof chemicalconstituents. The analysisof data towdrdm

establishmentof accuracyand precisionlevelsobtained in the analytical

work is discussedin Section8.0.
am

Calculationsperformedwith the data gatheredor generatedduring the

I projectare also checked for accuracyby the task leader or his designee,

and precision,i.e., the comparabilityof calculationtechniquesbetween

Q= varioustasks, is assuredthroughreviewby the qualityassuranceteam.

Portablefield instruments,such as the organicvapor analyzers(OVAs),411

will be calibrateddaily with standardizedmethane (standardization

concentrationto be within the range of 5 to 10 ppm) to establishthe
m

accuracyof the data collected.

Accuracy of field-measuredpH will be evaluatedthroughcomparisonof

instrumentreadingstaken on standardbuffer solutions. Accuracywill be

m
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establishedby obtainingreadingswhich do not vary from the standardized
(mm

solutionvalue by + 0.05 pH units. Field measurementswill be recordedto

the nearest0.05 pH units.
_m

Accuracy of the conductivitymeter will be assuredby daily calibration

m verificationwith a standardizedsolutionof potassiumchloride,purchased

from the manufacturerof the meter or from a laboratorychemicalsupply

a house. If instrumentreadingsvary from the standardizedvalue by more

than five percent (5%), the conductivitymeter will be recalibratedor

replaced.m

Instrumentswhich are factorycalibratedwill be consideredaccurateif the

m most recent calibrationoccurredwithin the previous12-monthperiod and

the instrumentreadingsdo not appearto be in obviouserror. Periodic

m checks of the instrumentsagainstsamplescontainingknown concentrations

will allow personnelto detect calibrationdrifting. Measurementprecision

for all field instrumentationwill be estimatedby periodically(I per 10

samples)completingduplicatetestingof samplesin the field.

m
Precisionand accuracydata for Canonie'slaboratoryis presentedin

Appendix B with the laboratory'squalityassuranceplan. AppendixC

m presentscopiesof the laboratory'scertificationof approvalfrom the DHS.

m 3.4 Completeness

The characteristicof completenessis a measureof the amountof valid datam

obtainedcomparedto the amountthat was specifiedto be obtainedunder

normal conditions. The amountof valid data specifiedis establishedbased
m

on the measurementsrequiredto accomplishprojectobjectives. The extent

of completenessmust be reviewedon a relativebasis for sample collection

i activities,since the requiredamountof valid data anticipatedprior to

samplingepisodesmay not accuratelydefine the amountof data necessaryto

render a correctdecision. Completenessof data handlingsystems is

describedin Sections10, 12, and 14.

a
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3.5 ComparabilityI

The characteristicof comparabilityreflectsboth internalconsistencyof
m

data collectedwith regard to a singleparameterand an expressionof data

in units which are consistentwith the units which data, gathered by other
m

organizationsmeasuringthe same parameter,are presented. Comparability

of data gatheringand measuringproceduresshouldalso be addressedif data

m gathered is to be reliablycompared. Thus, the characteristicof

comparabilityimpliesthe personnelinvolvedin data acquisitionand

reductionmust operatemeasurementsystemswithin the calibratedrange ofm

the particularinstrumentas well as utilizeanalyticalmethodologieswhich

producecomparableresults.
i

When comparisonof data sets indicatescertainvalueswithin one or more

m sets are not consistentwith the totalityof the data acquired,these

values,known as "outliers",must be reassessedprior to utilizationin the

m _ decision-makingprocess. Utilizationof statisticalanalysisis often

requiredto define whetherthe "outliers"representsignificantvalues

which requirerecognitionin the decision-makingprocess. Analysism
methodologieswhich will be consideredin reviewingdata will includethe

three approvedstatisticalprocedurespresentedin 40 CFR 264. Since the

m number of verifiablesamplingdata points for the monitoringwells will be

few, it may not be possible,however,to completea time statistical

m analysisof data for all constituentsat all locations.

m 3.6 Quali)yAssurance/OualityControlObjectives

The QA/QCobjectivesfor the RI/FSactivitycontemplatedin the RI/FSWorkam
Planincludethe following:

m i. To collectsufficientfield,sample blank,and trip blank samples

as well as field duplicatesto allow assessmentof sample

representativenessand samplecollectionprotocolprecision;

m
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u 2. To analyzesufficientinternalduplicates,blanks,reference

standards,and matrix spike samplesto allow an assessmentof

i analyticalprecisionand accuracy. Sufficiencyof analytical

QA/QC proceduresis specifiedby the referencedmethods in

Sectiong;
a

3. To producedocumented,consistent,and technicallydefensibledata

and reportswhichaccuratelyandcompletelydefinethe natureand

extentof chemicalconstituentpresenceat the site,the

am hydrogeologicenvironmentcontrollingthe migrationof chemical

speciesat the siteand the flowof groundwaterin the area,and

I the concentrationanddistributionof any organicemissionswhich
may impact adjacent property;

m
4. To developan appropriateindicatorparameterschedulefor ground

water and soils during the RI for use in economicallyevaluating

the progressof remedialactionsto be implementedat the site.

m

im

m

m

m

n

m
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am 4.0 GROUNDWATERMONITORINGWELLS

am
4.1 General

am The impactsto groundwater quality,due to industrialactivity,may result

From surfacespills,dischargeof wastes or processwaters into surface

am impoundmentsor leach fields,and from buriedwastes or leakingtanks or

pipes. Characterizationof any resultingimpactsto ground water quality

am and the transportof chemicalsin the groundwater requiresthat the

hydrologicpropertiesof the aquiferbe determined. The directionof

groundwater flow can be determinedby comparingstaticwater level
am

elevationsin a seriesof wells completedin the same aquifer.

Additionally,the flow rate can be calculatedfrom the gradientof the

am ground water surface,hydraulicconductivity,and porosity.

The hydrogeologicconditionscontrollingtransportof chemicalconstituents

in the ground water are rarelydefined in existingliterature. Therefore,

direct observationof subsurfaceconditions,throughinstallationof groundam

water monitoringwells, is requiredto determineflow parameterssuch as

permeabilityand hydraulicpotential,and to assess the nature and extent
am

of chemicalconstituentimpactsto the local groundwater quality. The

samplingplan for the projectdescribesthe locationwhere ground water

am monitoringwells are to be installed,the designationof the wells, and the

depths or stratigraphyto be monitored. The samplingplan shouldbe

am referencedfor anticipatedlocationsand the rationalefor selection. This

plan describesthe procedureswith which drillersare to comply in

am constructingmonitoringwells. Well installationproceduresand the

qualitycontrolprogramcontrollingwell constructionare criticalto the

collectionof data which accuratelyreflectsthe conditionsexistingin the

am subsurfacesoils and in the ground water. The followingprocedureswill

govern the installationof all monitoringwells during this project.

am
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4.2 Cleaninqof Equipmentand Materials
m

The drill rig shall be in good condition,capableof efficiently

m accomplishingthe designatedwork, and properlymaintainedso that chemical

constituentsare not introducedinto the soil or the boreholeduring the

m constructionof the well. Leakingseals or leakingtanks containingfluids

other than approveddrillingwater shall not be permitted.

_m

All equipmentto be used in the constructionof wells at the site shall be

cleanedwithin the decontaminationarea designatedin the health and safety
m

plan. All drill rods, augers,samplers,and any other equipmentnecessary

for the constructionof the well shall be removedfrom the rig and steam

am cleanedutilizingwater from a source approvedby the projectmanager. A

sampleof the water used for steam cleaningthe drill rig and equipment

m shall be collectedduring the first day of drilling,and analyzedfor the

chemicalconstituentsknown to be presentat the site.

Drill rods, augers,casings,samplers,pipe wrenches,and other materials

and tools shall be laid on saw horses or other supportsand cleaneduntil
m

all visiblesigns of grease,oil, mud, or other materialare removed.

Brushesshall be used as necessaryto assist in the removalof extraneous

m materialsor soil. New equipmentshall be cleanedof all paint before

utilizationin well construction. Drillersshall utilizenew, clean cotton

m work gloves in handlingcleaneddrill rig equipment. If the healthand

safety programfor the site requiresthe donningof surgicalor other

m protectivegloves,these glovesmay be worn beneaththe cottonwork gloves.

In additionto the cleaningof the equipmentnoted above,water tanks,
Nm

pumps,mud pans, hoses,and transfervesselsshall be periodicallycleaned

to preventthe introductionof chemicalconstituentswhich would compromise

m the quality,representativeness,or use of the new well. Fittingson the

drillingequipmentmay be greasedand fluidsmay be added to equipment

after cleaning,so long as extremecare is taken to avoid exposingcleaned

V equipmentto the greasesor fluids. When possible,vegetableoil-based

am
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i greasesand lubricantsshall be consideredfor use. Precautionsshall be
taken to preventcontaminationof the well with petroleumoils and greases.

Lubricantsshall not be used on the drillingand samplingtools and
am

fittings.

m Only new materialsshall be used in the constructionof wells on the site.

Well casingsand screensshall,prior to cleaning,bear the manufacturer's

m label indicatingthe type of materialand specificationto which the

material elementwas made. Grout, cement,bentonite,or other material to

be used in constructionof the well shall be broughtto the site inam

unopenedbags, pails, or other containers,and shall be clearlylabeledas

to type, manufacturer,and specificationcompliance.
am

When polyvinylchloride (PVC)casing is utilized,the casing shall be cured

m and free of plasticizers. Only threadedcasing and accessoriesshall be

used. The factorythreadingoperationfor the casing shall be completed

withoutthe use of oils, and all burrs and shavingsshall be cleanedfrom

the casing. PVC casingwith ink markingsshall be sandedwith fine sand

paper until all ink has been removedfrom the entirecasing. After steamm
cleaningthe casings,workers shall always use clean cotton gloves when

handlingthe casing.
m

All pumps to be used in development,purging,or pumpingof wells at the

m site shall be steam cleanedand all wetted parts, hoses, and valves flushed

thoroughlywith water from the source approvedby the projectmanager.

m Pumps which leak or otherwisemay introducechemicalconstituentsinto the

well, sampledwater, or aquifershall not be used. Electricallines to

submersiblepumps shall meet all applicablecode standards. Electrical
m

lines to submersiblepumps may be attachedto the dischargepipe or hose of

the pump by stainlesssteel or plasticfastenerswhich grip by means of a

m mechanicalaction only. No electricaltape shall be used to attach

electricallines to the dischargepipe or hose.

m
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an Compressorsutilized in the development,purging,or pumpingof wells at
the site shall be equippedwith an operableoil trap and in-lineair

filter. The oil trap and filter shall be checkedby the supervising
am

geologist,geotechnicalengineer,or technicianprior to each day's use.

The oil trap and filtermust be capableof removingentrainedoil from the

i compressedair to prevent introductionof chemicalconstituentsinto the

samplewater or the groundwater.

=m

If bladderpumps are utilizedand poweredby compressednitrogen,the

nitrogengas shall be pressureregulatedat the tank and shall pass throughIN

an in-lineoil trap and filter before it enters the well or pump. The

sourceof nitrogengas shall be indicatedin the daily log for the site
J

activities.

am 4.3 Drillinq Proceduresand Steel Casinq Installation

mm 4.3.1 General Precautionsand Restrictions

The additionof any drillingfluidswhich containchemicaladditivesor

organicmatter, such as Baroid or Revert,is strictlyprohibited. The

mixing of water or cuttingsfrom upper soil zones with lower soil zones is

mm prohibited,and any drillingmethod or activitywhich has the potentialto

cause such mixing is prohibited.
am

4.3.2 Pref@rredDrillinqProcedures

m

Whenever feasible,wells shall be constructedusing drilling procedures

which do not requirethe introductionof water or drilling fluids into the
IN

well hole. In general,drillingwith hollow-stemaugers is preferableto

rotarydrilling;air rotary drillingis preferableto wet rotarydrilling;

i and reverse-circulationdrillingis preferableto wet rotarydrilling. Wet

rotary drillingwith clear water and insertionof a temporaryflush-joint

casing is preferableto recirculationof drillingfluids and all methods

are preferableto wet rotarydrillingand the use of bentonite-based

m
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drillingmuds as a boreholestabilizer. Cable tool methodsand otherI

percussiontool drillingmethodsmay be attemptedin hard, consolidated

formations,subjectto approvalby the projectmanager,and with particular
a

considerationbeing given to the proceduresused to preventmixing of upper

soil zones with lower soil zones.
E

Where conditionswarrant,the use of a permanentsteel casing installedto

a preventmixing of upper soil zones with lower soil zones is encouraged. In

some situations,severalpermanentcasingsmay be requiredas the borehole

is advancedto deeper soil zones. When requiredor utilized,installationu

of a permanentsteel casing shall be completedprior to drillinginto lower

soil zones. When a steel casing is installedin a pre-drilledboreholeand
U

then driven into undisturbedsoils at the base of the borehole,the pre-

drilledboreholeshall first be filledwith grout (placedvia a tremie

m pipe) prior to placingthe steel casing into the borehole. The casing

shall be insertedinto the boreholeand driven while the grout is still

plastic. The length of permanentcasingdriven into the undisturbedsoils

beneaththe grout-filledboreholeshall be at least three feet. The grout

inside the casingmay subsequentlybe removedby washing or by drilling;
m

however,the casing shall not be disturbedfor the period between1.5 hours

and 48 hours after mixing of the grout.
I

4.3.3 Hollow-StemAuqer DrillinqProcedure
I

Where a monitoringwell screen is to be constructedin a saturated,

m permeablezone of soil under low or no artesianpressure,hollow-stem

augersmay be utilizedto drill and stabilizethe well hole. The inside

diameterof the hollow-stemaugers shall be at least 1.33 times the outside
m

diameterof the well screenand riser scheduledto be placed in the

borehole. Only hollow-stemaugerswith water-tightjoints shall be

m utilizedin constructingthe well.

The boreholeis createdby rotatingthe hollow-stemaugers and advancing

the augers into the soil. The boreholeis createdas the soils are brought

i
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to the surfaceby the actionof the augers. When the augers have advanced

to the designateddepth, the augers are withdrawn. Soils which have not

been pushed to the surfaceby the rotationof the auger are extractedwhen

mm the augers are retrieved.

m If heavingsoilsare encounteredduringthe advancementof the borehole,

thedrillingcrewmay attemptto salvagethe boreholeby fillingthe

mm hollow-stemaugerswithwaterfromthe approvedsource,and thencleaning

out the hollow-stemaugerusinga cleansplit-spoonsampleror othertool.

A rollerbit shallnot be usedto removethe soilfromwithinthe auger,
_m

nor shallthe augersbe cleanedby jetting.

mm The boreholeshall be advancedto the pre-determineddepth or soil strata,

as detailed in the projectwork plan, or advancedto a depth determinedby

mm the supervisinggeologistor geotechnicalengineer. Samplingof the soil

formationduring advancementof the boreholeshall conformto the sampling

m plan presentedin the work plan and to the proceduresset forth in
Section4.4.

im
4.3.4 Rotary Drillinqusinq TemporaryFlush Joint Steel Casinq

mm Rotary drillingusing temporaryflush-jointsteel casing may be used where

the depth of the monitoringwell exceedsthe practicalcapabilityof

mm hollow-stemauger drilling,where sandy,bouldery,or gravellysoils or

weatheredbedrockmust be penetratedand cased to create an open well hole,

or where artesianpressuresin relativelyshallowsoils preventthemm

installationof a well using hollow-stemauger techniques. Rotary drilling

shall utilizea temporary,flush-joint,steel casing to stabilizethe well
mm

hole, while a bit is rotatedwithin the drivencasing to cut and pulverize

the formation. Clean, clear water from an approvedsourceshall be pumped

mm into the casing to cool the bit and wash the cuttingsfrom the well hole.

Rotarydrillingrequiresa large sourceof clean water, approvedby the

projectmanager,drill rod with a large insidediameter,a drill with high
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torque and weight, and a high-capacity,high-pressurepump. The rolleror
IN

drag bit used shall create a boreholewithin the casingwhich is no more

than 3/8-inchsmaller in diameterthan the insidediameter of the temporary
m

casing.

m The boreholefor the well is createdby drivingthe temporarycasing into

the soil approximatelyfive feet. The drill bit is then insertedinside

m the casing and the soils are cut and pulverizedwhile clean water is pumped

into the boreholethroughthe hollow stem of the drill rod. The pulverized

soil is lifted to the surfaceof the boreholeby the upward velocityof the
m

water, with the cuttingsforminginto a slurryby mixing of the water with

the soil. The soil slurry is removedfrom the boreholeto a settling

w basin. As the driven portionof the casing is clearedof soil, the casing

is again driven deeper into the formation,and then the drill bit is

,w utilizedto remove the soil within the casing.

m Bentonitepowdermay be added at the surface,aroundthe outsideof the

temporarycasing,to lubricatethe outsideof the casing to facilitate

removalafter the well is constructed. However,bentoniteshall not be
m

added within the casing. Blow out may be counteractedby fillingand

maintainingthe casingwith water. The rotationand rate of bit feed shall

w be controlledto assure that the formationbeing drilled is ground to

mediumto fine sand-sizedparticles. Pump capacityshall be sufficientto

w cause the pulverizedmaterialto be washed from the borehole.

w 4.3.5 Air RotaryMethod

This techniqueis similarto the rotarydrillingtechniquediscussedin
m

Section4.3.4. However,insteadof utilizingwater to cool the drill bit

and wash the soils to the surface,compressedair is substitutedas the

mm medium to remove the cuttingsfrom the hole. Air rotarydrilling is not

amenableto situationswhere artesianconditionsare present. However,air

rotary drilling is appropriatewhen medium to hard bedrockis to be drilled

and recoveryof a rock core sample is not required. Additionally,air

a
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rotary drilling is appropriatein situationswhere hydrogeologicconditions
m

are such that the loss of water throughthe boreholewould affectthe

immediateground water qualityor could cause a groundwater plume to be
m

enlargedbeyond its existingboundary.

m 4.3.6 Other Methods

m The use of other drillingmethods, includingreversecirculation,

percussion,and/or cable tool are not generallyappropriateto the

installationof monitoringwells. If the geologyof the projectsitem
requiresthat one of these methods be utilized,the drillingprogramwill

be suspendedand an alternativedrillingprogramwill be developed. The

m drilling programwill includeappropriateQA/QC directives.

m 4.4 Samplinqof the Formation

4.4.1 General

The samplingof the formationis requiredto establishthe nature uf the
m

soils at the locationof the monitoringwells. Geologicsamples,retrieved

through split-spoonsamplingor thin-walledtube sampling,are requiredto

mm determinethe strata thicknessand soil type presentat depth, and to

providethe informationnecessaryto developand accuratelog of the well

m hole. Where samplingis requiredfor chemicalcharacterizationof the

soils, samplingshall follow the proceduresset forth in Section5.3.2.All

monitoringwells shall be properlylogged,to providea permanentrecord ofmm

the lithologyencounteredand the well constructed. The soils log for the

well shall followthe formatestablishedin the UnifiedSoil Classification
m

System (USCS). The field geologistor geotechnicalengineershall be

responsiblefor obtainingall requiredinformationto fully and completely

mm detail the lithologyand well constructionfor each monitoringwell

installedat the site.

m
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m 4.4.2 SamplinqIntervalandType

Soilswithinthe boreholeshallbe sampledat regularintervals,not tou
exceedfivefeet. At a minimum,two samplesshallbe retrievedfromthe

soilstratain whicha monitoringwellscreenis to be set. Samplingshall

m be performedin accordancewithASTMD1586,split-spoonsampling,or 1587,

thin-walledtube sampling.Soilsamplesto be analyzedoff-sitefor

m physicalparametersshallbe placedin 8-ounceparagonjars,sealed,and

labeled. Labelsshallincludethenameof the sampler,thedate andtime

of collection,the boreholeor welldesignation,the sitename,andthem

preliminaryclassificationof the soilunderthe USCS. Soilsexaminedfor

loggingof the hole,but not retainedfor subsequentanalysiswillbe
i

discardedwiththe cuttings.

m Bedrockshall be continuouslycored in the zone in which the well screen is

to be set, if well screen is used in the bedrock,or in the zone which is

to be finishedas the monitoredinterval. Rock core shall be NX size or

larger,and at least 80 percentof the core run shall be recoveredwhen the

m RQD is equal to or greaterthan 25 percent. When the RQD is less _han 25
percent,at least 60 percentof the core run shall be recovered. The core

shall be placed in plastic,cardboard,or wooden core boxes,with core loss
i

blocks providedas required,and properlyidentifiedand labeled.

am Roller bit and percussiondrill cuttingsshall be sampledon at least ten-

foot intervals,with the sampledcuttingsplaced in paragonjars, sealed,

m and labeled. Samplesof the gravel pack, filter,and plasticgrout shall

also be collected,placed in separateglass jars, sealed,and labeled.When

severalwells are completedusing gravel,filtermedia, or grout from them
same bag or mix, only one sampleof the commonmedia needs to be retained.

The log of the well shall note that a singlesamplewas retainedand is

representativeof the media in one or more additionalwells.

m
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mm 4.5 WellConstructionMaterials

All materialsutilizedor incorporatedinto the constructionof groundIN
water monitoringwells shall be new, of sound condition,and free of

hazardousor toxic chemicalconstituentswhich may leach into the ground

m water. All paint, coatings,or inks shall be removedprior to

installation.

iN

4.5.1 Well Screens

m

Well screensshall be continuouslyslottedPVC plasticwell screen as

manufacturedby JohnsonWell Screen,or equivalent,or if stainlesssteel
Im

screen is requireddue to specialconditions,shall be continuouslywound

wire screensas manufacturedby JohnsonWell Screen,or equivalent. The

m diameterof the well screenshall meet the constructionspecificationfor

the well designatedin the work plan or determinedby the field geologist

or geotechnicalengineer. Well screenshall be furnishedin five-foot-long

sections,or longer,except as specificallynoted otherwisein the work

I plan. The bottom of each sectionshall be designed to accept a threaded
bottom plug, which plug shall be designedto withstandall installationand

well developmentpressureswithoutbecomingdislodgedor damaged.
U

Slot size for the screen shall be determinedby the field geologistor

m geotechnicalengineerrelativeto the formationand gravel pack in which

the screen is to be installed. Where prior informationis availableon the

m geologyof the site, the work plan may stipulatea screen size for the

monitoringwells. The field geologistor geotechnicalengineershall

confirmthat the slot size selectedin the work plan is appropriatewithm
field conditionsobservedduring the drillingof the borehole.

m 4.5.2 Riser Pioe

_ Riser pipe shall consistof PVC plasticpipe meetingASTM D1785,with

"_ flush-jointthreads. Schedule40 or 80 pipe, as designatedin the work

am
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all plan, shall be utilized. Riser pipe shall be furnishedin appropriate

lengths,with all riser pipe having a minimum lengthof 5 feet and a

maximumlength of 20 feet. Threads shall be cut in accordancewith DCDMA
a

standards.

i 4.5.3 Casinq

m Permanentor temporarysteel casing for cased wells shall have a minimum

insidediameterwhich is 1.33 times the outsidediameterof the well screen

m and riser pipe. The steel casing shall have a minimumwall thicknessof

0.125 inches,and the ends of each casing sectionshall be threaded,or

bevelledfor welding. All casing shall be new black pipe which is free of
i

interiorcoatings.

I 4.5.4 Grout Mix

Grout shall be mixed on-site,or deliveredin ready-mixtruckswhere the

volume of grout requiredexceedsthe practicalcapabilityof portable

mixing equipmentor weatherconditionsprohibiteffectivemixing a,sdu
temporarystorageof the grout. Grout shall be composedof five to six

gallonsof water mixed with one bag of Portlandcement. Hydratedlime may
I

be substitutedfor up to 10 percentof the cement required. Bentonite

shall be added to the mix at a rate of two to four pounds of bentonite

u powderper bag of cement.

m The grout shall be thoroughlymixed and free of lumps, cement used shall

be Portlandcement Type I, meetingASTM C150, furnishedin unopenedbags

weighingg4 pounds. Hydratedlime, if used, shall meet ASTM C207, Type S,m
furnishedin unopenedbags, and shall not containadditiveswhich cause or

enhanceair entrainment. Bentoniteshall be powderedsodiumbentonite,

m suppliedin full, unopenedbags. Water shall be providedfrom a source

approvedby the projectmanager.

i
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m 4.5.5 GravelPack

Gravel pack is the materialplaced in the annularspace around the wellam
screen. The pack shall be uniformlygraded sand or gravel,comprisedof

hard, durable particleswhich have been washed and screened. Thesizing of

m the particlesshall be determinedby the soil type encounteredin the zone

to be monitored. The particlesize of the pack shall be at least 4 times

m the DI5 size (15 percentof the soil is finer than this dimension)of the

soil in the monitoredzone and shall be no more than 4 times the D85 size

m (85 percentof the soil is finer than this dimension)of the soil in the

monitoredzone. The gravel pack shall be free of all organicmatter and

shall not containdetectableconcentrationsof any chemicalconstituents.
m

The gravel pack shall be furnishedin unopenedbags or pails.

lm 4.5.6 BentonitePelletsfor Seals

The seal betweenthe filterand the boreholegrout shall be constructedof

sodium bentonitepelletsand sand. The diameterof the bentonitepellets

shall be less than one-halfthe width of the annularspace into which theyam
are placed. The pelletsshall be furnishedin unopenedbags or pails and

stored in a dry locationprior to use.
am

4.6 Well Installation
am

Prior to installationof any material in a borehole,the supervising

am geologistor geotechnicalengineershall verify that the borehole is

stable,vertical,unobstructed,and advancedto the depth indicatedin the

work plan or specifiedin the field orders. If the boreholetends to cavemm
in or heave,the drill crew shall be instructedto take the necessary

steps,consistentwith the proceduresdescribedherein,to stabilizethe

mm borehole. Well installationshall not be permittedby drivingor jetting

the well screen,unless specificallyauthorizedby the projectmanager

, throughwritten authorization.

m
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4.6.1 Well ComponentAssemblym

The installationof the componentsof the well shall be as follows. All
(m

materialsshall be cleaned in accordancewith the proceduresset forth in

Section4.2 prior to assembly. The well's screen and riser pipe shall be

am assembledby taping the male threadedportionof each componentwith

Teflon;tape, and then insertingand tighteningthe componentsby hand. The

am bottom plug shall be insertedinto the bottom of the last sectionof well

screen. If more than one sectionof well screen is required,each section

shall be joined and hand tightenedafter the joints have been taped witham

Teflon;tape. If necessaryto assurea tight joint, pipe or chain wrenches

may be utilizedonly if the wrencheshave been thoroughlycleaned.
II

As the screenand riser pipes are assembled,the assembledsections

am (string)may be positionedinto the boreholeand held in place with a slip

plate and ropes or wire cablesattachedto the boom of the drill rig.

Precautionsmust be taken to preventoil or greaseson the ropes or cables

from contactingthe riser pipe. If oils or greasesdo contaminatethe

riser pipe throughcontact,the riser pipe must be removedand clednedm
properly.

Once the string has been loweredto the depth of the zone to be monitored,

the string shall be suspendedin place, if necessary,and the screenand

am riser sectionspositionedin the centerof the boreholeand vertically

aligned. The riser pipe shall extend at least two feet above grade, unless

am provisionhas been made to set the well in a Christybox within a paved

area. The final trimmingof the riser above grade shall occur after the

grout is in place aroundthe well. When long stringsmust be placed into am
borehole,centralizersmay be necessaryor appropriateto assurethat the

string is properlycentered in the borehole. Centralizersshall be

m thoroughlycleaned in accordancewith the provisionsof Section4.2.

Centralizersshall be constructedof PVC plasticor stainlesssteel.

II
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4.6.2 Placementof Gravel Pack
a

After the string has been placed into the borehole,the volumeof the

mm gravel pack shall be computedand carefullymeasured. The gravel pack

shall typicallyextend at least two feet above the uppermostrow of slots

m in the well screen,except where relativelyimpermeablezones separating

permeablestrataof soil are thin and requirethat the gravel pack

mm constructionbe limitedto a shorterrise. The level of the gravel pack

within the boreholewill be confirmedby soundingwith a weightedtape.

When using hollow-stemaugers,the gravel pack shall be placed by pouring
m

the material into the annulusbetweenthe auger and the riser pipe. The

auger shall be raised periodically,and an auger flightremoved,to allow

m the gravel pack to fill the annulusbetweenthe well screenand the

boreholewall. If the boreholeis temporarilycased,the casing may be

am withdrawnto the top of the gravel pack after the calculatedvolume of

gravel pack has been placed and sounded. After withdrawingthe temporary

casingto a level approximatelythree feet above the top of the gravel

pack, the pack shall once again be soundedto determinewhether the

withdrawalof the casing disturbedthe gravel pack, and whether th_ pack
m

continuesto extend at least two feet above the top of the well screen.

a 4.6.3 Placementof Bentonite Seal

Im After the gravel pack has been placed and sounded,a bentonitepellet seal

shall be constructedabove the gravel pack. Prior to placingthe seal, the

volumeof pelletsrequiredto constructthe seal shall be Calculatedandm

carefullymeasured. The seal shall be one to two feet in thickness,and

the pelletsshall be placed and soundedin the same manner as the gravel
m

pack. If the bentoniteseal is constructedabove the water table,

approximatelyfive gallonsof clean water shall be poured into the annulus

m betweenthe riser pipe and boreholeto wet the bentonitepellets. A seal

tamper shall then be lowereddown the borehole,and the wetted pellets

, shall be tamped into a cohesivemass.

Cauou|eEnvironmental
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4.6.4 Placementof GroutII

After the bentonitegrout has been placed,the boreholeshall be grouted.
el

The volume of grout requiredto fill the boreholeshall be calculatedand a

volume shall be added to that calculatedto accountfor losses. Grout

m shall be preparedin accordancewith the procedurepresentedin Section

4.5, and then injectedinto the boreho]evia a tremie pipe. The discharge

am end of the tremie pipe shall be placed initiallyon the top of the

bentoniteseal. As the boreholeis filledwith the grout, the tremie pipe

may be raised. The grout shall be pumpedthroughthe tremiepipe into the

boreholeuntil the grout flows out of the boreholeat the surface.After

the grout has been placed,the temporarycasing shall be removed.
ii

Additionalgrout shall be added to maintaina continuouscolumn of grout

within the borehoIewhich is filledcompletelyto the surface. After the

II grout has set (approximately48 hours),the riser pipe may be trimmed.

Trimmingof the riser shall proceedin a manner to preventpipe cuttings

from enteringthe well.

4.6.5 Placementof Well Protectorel

A steel pipe, having an insidediameterof at least 1.33 times the outside
li

diameterof the riser pipe, shall be set concentricallyaround the riser

pipe and into the plasticgrout. The bottomof the well protectorshall be

m submergedat least three feet into the grout, and shall extend at least six

inchesabove the top of the riser pipe. The grout which is forcedout of

m the boreholedue to the placementof the well protectorshall be carefully

removedso as to prevent"mushrooming"of the grout,which tends to promote

heavingof the well casing and the well protectorduring frost conditions.Im
The well protectorshall be maintainedplumb and concentricwith the riser

pipe until the grout has set. Temporarybracesmay be requiredto maintain

ei the well protectorin the proper position. A lockingcap shall be secured

to the top of the well protectorpipe to preventunauthorizedentry into
° the well.

ii
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4.7 Well Developmentm

All newmonitoringwells shall be developed,by pumpingor other meansof
ell

evacuatingthe well casing, in order to removetrappedsoil fines in the
gravel pack and soil formation just outside the pack and to produce a

m representativesample of the water in the formation. Well development

shall be completedas soon as possibleafter the well constructionhas been

m completedand prior to samplingfor any water qualitycharacteristics.

Well development may be accomplished through the use of submersible,

bladder, jet, or suction pumps. Pump_must be fully operational, meet

applicable electrical or other code provisions, and must be thoroughly

m cleanedin accordancewith proceduresset forth in Section4.2. Pump

capacityshall generallybe rated at three to five gallonsper minute.

m Pumps shall be operatedto removewater from the well casingcontinuously

for at least five minuteswithoutpumpingthe well dry. As an alternative

to pumping,an air lift may be utilizedto evacuateand surge the well.

Where the nature of the formationmakes developmentof the well infeasible

using pumps, bailersmay be utilized.
m

Well developmentshall continueuntil representativeformationwater, free

a of the effectsof well construction,is obtained. Representativeformation

water shall be definedas water which is generallyfree of sediment,and

m has stablepH, temperature,and conductivityreadingswhen measuredduring

a periodof ten minutes. In general,well developmentshall proceedfor at

m least four hours, unless prior experiencesuggeststhat a shorterwell

developmentperiod results in the productionof formationwater which is

representative. Well developmentwater will be dischargedonto the ground
m

near the well, or piped to the on-sitestoragetanks for storageand

eventualdisposalor treatment.
iN

m
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5.0 SAMPLING
imm

m
5.! General

m The quality of sample collection techniques is assured by keying the

techniques utilized in each sampling episode to both the media to be

m sampledand the analytesof interestto the investigation.The source of a

particularenvironmentalsample,whether it be water, soil, air, or other

material,as well as the particularanalyteto be tested (i.e.,heavy
em

metal, volatileorganic,etc.), influencethe decisionof which specialized

collectiontechniqueis requiredto preservethe integrityof the sample
m

and ensure that a representativeportionof the source is collected.

Further,unless proper samplecontainerpreparationand handlingmeasures

mm are taken prior to sample acquisition,the samplecompositionmay be

alteredby contamination,degradation,biologicaltransformation,chemical

interactions,or other processesduring the time betweensamplecollection

and laboratoryanalysis. The resultantinaccuracyin the data may have

profoundeffectson the comparabilityof analyticaldata from the _ampling
m

episodewith the resultsof other episodesor other organizations,as well

as taintingdecisionsrelatedto such data.
m

Samplecontainersare generallyfilleddirectlyfrom the sourceor sampling

m device without specialconsiderations. However,certainanalytical

proceduresrequirethe sample obtainedto be preservedby alteringthe pH

mm of the sampleto some predeterminedvalue in order to maintainthe in-situ

characteristicsof a particularanalyteduring transportand storage.

Media-specificsamplecollectionand preservationtechniquesare presented
mm

below. Adherenceto approvedprotocolsenhancesthe integrityof the data

obtainedfrom the sampling,and allows comparisonof the data with

m standardsand referencesestablishedby regulatoryagencies.

D

m
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m Table I of Canonie'slaboratoryqualityassuranceplan (AppendixB)

presentsthe currentlyacceptedsamplevolume,handling,and preservation

requirementsfor hazardousmaterialssamplingprojects.m

Unless otherwisespecifiedin this plan, samplingproceduresoutlinedin

m "Samplersand SamplingProceduresfor HazardousWaste Streams",

EPA-600/2-80-018,will be followedin the collectionof samplesfrom

m variousmedia at the site. A copy of this plan will be availableat the

site for referenceby site personnel. Split or duplicatesamplesin

m appropriatecontainersaccompaniedby a sample tag and chain-of-custody

form will be providedto the Navy ProjectCoordinator,and/orapplicable

regulatoryagencieswhen approvedby the Navy ProjectCoordinator,upon
m

request.

mm 5.2 Sample Container Preparation

Objective: To prepareappropriatesamplecontainersfor pre-selected

analysesprior to the samplingepisode.

e

Approach: The followingproceduresoutlinethe basic steps requiredin

preparingsample bottlesfor the indicatedanalysis. The blank
m

water used in the proceduresoutlinedbelow is identicalto the

reagentwater (ASTMType II or better)used to preparesample

m blanks.

m 5.2.I Elemnts Containers

I. Wash the glass bottlesand caps thoroughlyin hot detergentwater.m

2. Rinse the glass bottles and caps thoroughly with hot tap water.
m

3. Rinse the glass bottles and caps with 1:1 nitric acid.
o

4. Rinse the glass bottles and caps with blank water three times.

i m

Canonte Environmenta1
II



ml

34

em If soilsamplesare beingcollectedusinga split-spoonsampler,samples

may be collectedin brasstubes,insertedin the split-spoonas a liner.If

brasstubesare used,the procedurestatedaboveshallbe used,exceptthatmm
the acidrinseshallbe omitted.

em
5.2.2 Semi-VolatileOrqanicAnalytesand Sample Blank Containers

em I. Wash the bottlesand Teflon;-linedcaps, or brass tubes if used,

thoroughlyin hot detergentwater.

el

2. Rinse the bottlesand caps thoroughlywith hot tap water.

m
3. Rinse the bottlesand caps thoroughlywith blank water.

em 4. Rinse the bottlesand caps with ACS acetoneand pesticide-grade

hexane,and then air dry.

5. For tripblankwaterbottles,fillthe one-literbottleswith

em blankwaterin thelaboratory.

5.2.3 VolatileOraanicAnalvtes
m

I. Wash the containers(bottlesand Teflon;-linedcaps, or brass

m tubes if used) thoroughlyin hot detergentwater.

m 2. Rinsethe containersthoroughlywith hottap water.

3. Rinse the containersthoroughlywith blank water.mm

4. Heat the containersat 100 degreesCelsiusfor one hour.
em

5. Allow containersto cool where they are protectedfrom sourcesof

" contamination.

Im
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m 6. After the containershave cooled,cap the containersto prevent

contamination.

m
7. For trip blank water bottles,fill the 40 ml VOA bottleswith

blank water in the laboratory.
m

5.2.4 Solid SorbentTubes
m

AppendixD presentsa descriptionof the methodologiesemployedin the

m preparationand_subsequentsamplingof Tenax tubes. Canoniewill provideto

the NavFac ProjectOfficera list of the constituentsof interestwith the

detectionlimit for the constituent,and the NIOSH analyticalreference
m

methodsapplicablethereto,prior to the collectionof samples.

ll
5.3 SamplinqProcedures

5.3.1 Air MonitorinqProcedures

m Monitoringof the ambientatmospheremay be accomplishedsuccessfully

throughthe applicationof varioustechniques,rangingfrom the very simple

(usingcolormetrictubes and a hand pump) to the sophisticated(usingm
complextraps and absorbentmedia with real-timeanalysisemployinggas

chromotographicinstruments). While the type and precisionof monitoring

m data generallyis directlyrelatedto the sophisticationof the

instrumentationutilized,valuabledata concerningatmosphericimpactsof

mm chemicalconstituentsmay be accessedthroughapplicationof monitoring

methodswhich use low to moderatecost equipment. Further,these methods

1 providedata which is of acceptablequalityto assess public health impacts

createdby the presenceof chemicalconstituentsat a particularsite.

1
The techniquesdescribedbelow are generallyemployedby Canoniein the

collectionof air qualitydata. These techniquesare widely acceptedand

" in generaluse throughoutthe field. The techniquesselectedprovide

"_ practical,efficientmeans of obtainingsamplesin a manner consistentwith

1
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healthand safetyconsiderationsand QA/QCrequirements.Selectionof am
particularmethodfor use in monitoringairqualitywill be accomplishedin

theAir MonitoringPlan (VolumeIB). A decisionto use onemethodover
m

anotherwill be dependenton a weighingof severalfactors,includingthe

precisionrequired,thetimeperiodinwhichvalidatedresultswill be

m returned,the interestin knowingwhetherspecificchemicalconstituents

are present,and the costeffectivenessof themethodin relationto the

m intendedusageof thedata.

The samplingof ambientair qualityrequiresthat proper recordsbem
maintainedduring the samplecollectionprocess. Samplingmust be designed

and conductedin a manner that providessamplessuitablefor the intended

m analysesand are properlydocumentedto assurecomparabilityat a later

date. At the time atmosphericsampling(and analysis)occurs,the

mm followinginformationmust be recordedby the samplingteam:

I. Sample site location (e.g.,baselinestationand offset or

address);

a
2. Date and time of sampling;

U 3. Weatherconditions,includingprevailingwinddirection,

temperature,cloudcover,approximatehumidity,andprecipitation

i occurrence;

4. Sampleidentificationnumber,if analysisdoesnot occurm
contemporaneouslywith samplecollection;

m
5. Identificationof sampler;

m 6. Analyses requested,or analyticalresult obtainedif analysis

occurs contemporaneouslywith sample collection.

m
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In additionto preservingpertinentinformationregardingthe sampling,the

m sampleteam must initiatechain-of-custodyprocedures,describethe sample

site in adequatedetail to allow analyticalresultsto be properly

m interpreted,and provideadditionalreplicatesamplesto allow for

evaluationof precisionand representativeness.Canoniewill utilize

m preprintedlabels and standardizedrecord forms to expeditethis

documentationeffort in the field and ensure uniformityof records. The

samplingprotocolsand recordkeepingrequirementsfor the techniques
m

describedin this plan vary accordingto samplingtechniques. Additional

requirementsmay also be establishedon a site-specificbasis based upon

m informationobtainedduring samplingepisodes.

m 5.3.1.1 Century128OrqanicVaoorAnalyzer

m Organiccompoundswhich volatilizeinto the ambientair during site

activitywill be monitoredperiodicallyusing a Century 128 OrganicVapor

Analyzer (OVA),which operateson a flame ionizationdetectionprinciple.
The OVA is a hydrogenflame ionizationinstrumentwith sensitivityin the

parts per million (V/V) range. The instrumentmeasuresorganicvapor

m concentrationsby producinga responseto an unknownvapor sample,through

ionizationof the inputtedvapor, which can be relatedto a gas of known

u compositionto which the instrumenthas previouslybeen calibrated. During

normal operation,a continuousvapor sample is drawn into the probe and

transmittedto the detectionchamberby an internalpumpingsystem. Them

sample flow rate is metered,calibrated,and passed througha particle

filter before reachingthe detectionchamber. The vapor sample is ionized
m

in the detectionchamber,creatinga currentwhich is measuredwith a

linear electrometerpreamplifier. The preamplifiersignal is conditioned

m and the resultingsignal is transmittedfor subsequentmeter or external

recorderdisplay. Preamplifiersignal settingsallow detectionranges of 0

I to I0 ppm, 0 to I00 ppm, and 0 to 1,000 ppm total organicconcentrationin

the vapor samplesanalyzed.

mm
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During activitiesat the site, an OVA will be utilizedby a field engineer
m

or technicianto sample ambientatmosphericconditionsrelatedto organic

constituents. Air monitoringwill occur after the OVA has been calibrated

m in accordancewith proceduresset forth in Section7.2.4. Samplesare

drawn from specifiedlocations,such as downwindof drilling activitiesor

i in the headspaceabove a soil sample,to determinethe ambient

concentrationswhich exist in the air. Sampling,once the instrumentis

m operatingand calibrated,only requiresthat the instrumenthandlerplace

the inlet tube on the OVA probe at the locationwhere vapor samplesare to

be accessed. The instrumentreadoutis then monitoredby the instrument
m

handler,and notes on readoutvalues are recordedin the daily log for the

site work.

u

5.3.1.2 Solid SorbentTube Samplinq

m

Proceduresfor solid sorbentsamplingapply to Tenax tubes, polyurethane

foam tubes, Chromosorbtubes, charcoaltubes, and florsiltubes. Sampling

locationsfor tube samplingwill be selectedon the day sample collection

is to occur. Samplingwill generallyinvolvecollectionof one or more
m

samplesat upwind,on-site,and downwindlocations. Generalsampling

locationsfor this projectare discussedin the Air MonitoringPlan

m (VolumeIB).

m At each samplinglocation,a calibratedGilianpump will be installedat an

elevationapproximatelyfive feet above ground,and generallyaway from

trees or obstructions,such as buildings. A preparedsolid sorbenttubem
will be labeledwith a unique samplingnumber and the identificationnumber

of the Gilian pump to which the tube will be connected. The ends of the

m charcoaltube will then be brokenoff, and the tube placed into the sample

tube holder. The flow directionarrow on the tube shall point toward the

m samplingpump. The ends of the tube holder shall then be evenly tightened

to seal the holder.

m
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When the tube holder is set with the new charcoaltube, the pump shall be

mm turned on, and a notationmade in the sample log book or field notes of the

time samplingcommenced. Periodically,during the sampleperiod,the pump

m shall be checkedto assure continuedoperation. If pump failureoccurs,

the digitalreadoutof the pump clock shall be activatedand the time of

mm operationobservedand recordedin the field notes,togetherwith the pump

number and solid sorbenttube samplenumber.

m
For pumps which properlyoperatefor the entire samplingepisode,the pumps

shall be collectedand turnedoff as close to the conclusionof the 480-

m minute samplingtime period as possible. The digitalreadoutof each

samplingpump shall be activatedand the time of operationfor each pump

m observedand recorded in the field notes adjacentto the recordedsampling

start time for the pump.

m

Each solid sorbenttube shall then be removedfrom its holder,the ends of

the tube sealedwith the plasticcaps providedwith the tube, the sealed

tube placed in an individualzip-lockplasticbag, the samplesplaced in an

iced cooler. A blank sampleshall then be preparedby breakingth_ ends of

mm a clean, fresh solid sorbenttube, sealingthe ends with the red, plastic

caps accompanyingthe tube, placinga label on the tube, and sealingthe

m tube in a zip-lockplasticbag, and placingit with the other tubes in an

iced cooler.

m

The sampledair volume is then calculatedfor each pump based on the air

flow rate applicableto each pump and the time each pump operated. The
m

total volumeof air sampledby each tube shall then be enteredon the

chain-of-custodyform accompanyingthe samplecontainer.
m

5.3.1.3 ParticulateSamplinq

m

The media to be used for this particulatesamplingare pre-weighed,mixed

celluloseester filtercassettes. The media will be obtainedfrom the

analyticallaboratory. Samplinglocationswill be selectedon the day

m
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samplecollectionis to occur, and in many instanceswill correspondto the

mm solid sorbenttube samplinglocations. A discussionof the proposedareas

for particulatesamplingis in the Air MonitoringPlan (VolumeIB).
m

At each samplinglocation,a calibratedGilianpump will be installedat an

m elevationapproximatelyfive feet above ground,and generallyaway from

trees or obstructions,such as buildings. A pre-weighedfilter cassette

will be labeledwith a unique samplingnumber and the identificationnumber
m

of the Gilian pump to which it is connectedby tygon tubing.

alm When the samplingtrain is assembledand the pump started,a notationwill

be made in the sample log book. Periodicallyduring the sampleperiod,the

m pump flowrateshall be checkedto ensure a continuousflow of air is being

drawn throughthe filter. If a pump failureoccurs,the digital readoutof

mm the pump clock should be noted and the time of operationobserved. This

informationshould be noted in the sample log book togetherwith the pump

number and the filter samplenumber.

For pumps which properlyoperatefor the entire samplingperiod,the sample

m shall be collectedand the pump turned off at the end of the designated

samplingperiod. The digitalreadoutof the pump shouldbe noted along

m with the time of operationin the field notes adjacentto the start time.

m Each filtercassetteshall then be disconnectedfrom the pump, the plugs

replacedand sealed. The cassettescan be storedwith other samples

awaitingshipment. A blank cassettesampleshall then be prepared. The
m

plugs of the cassetteshall be removed,no air will be drawn throughthe

cassette,the plugs shall be replacedand sealed. A label shall be placed

mm on the cassetteand the cassetteshall be placedwith the other samples

awaitingshipment.

mm

The sampleair volume is then calculatedfor each pump, based on the

applicableflowratefor each pump and the time of collectionfor each pump.

mm
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The totalvolumeof air sampledby eachcassetteshallthenbe enteredonam
thechain-of-custodyformaccompanyingthe samplecontainer.

am 5.3.1.40xyqen ContentMonitorinq

m Portableoxygen monitorsare invaluablewhen initiallyrespondingto

hazardousmaterialspills or waste site situations. The monitors are

m useful in screeningambientair, in locationssuch as unventilatedroom,

tanks, or storageareas where oxygen levelsmay not be sufficientto

supportlife. When used properly,the portableoxygenmonitorwill
am

indicatethe percentoxygen presentin the atmospheresampled. Normal

oxygen concentrationrequiredfor respirationis 20.9 percent.
mm

The portableoxygenmonitor has three principlecomponentsfor operation:

m the airflowsystem,the oxygen sensingdevice,and the microampmeter.

Typicallythe air is drawn into the instrumentand throughthe oxygen

sensorwith a built-inpump or aspiratorbulb, althoughsome instruments

employ a passivecell system. The sensor analyzesthe sampledair and

emits an electronicsignalwhich is translatedby the microampmeter and
m

transmittedto a readout. Most monitorsemploy a light-emittingdiode

(LED) readoutsystemwhich indicatesoxygen contentwithin a range of 0 to

m 25 percent. Many instrumentsalso are equippedwith programmablealarms

which can be set to activateat specificoxygen levels.

m

When ambientatmospheresare monitoredfor oxygen level,the sampling

technicianor engineerwill check the operationof the instrumentinam
accordancewith the proceduresset forth in this plan. The technicianor

engineerwill then positionthe intakeof the instrumentin close proximity
am

to the area being sampled. Cautionmust be exercisedto avoid exposureto

atmosphereswhere oxygen levels are deficient. Samplingfor oxygen levels

mm may requiresamplingpersonnelto operatein teams. Readingsfrom within

areas surveyedby the technicianor engineerare then logged in the

, samplinglogbook,with a notationof the time and the technicianor

-_ engineercompletingthe survey.

im
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5.3.1.5 CombustibleGas Monitorinq
m

In general,combustiblegas detectorsare used to determinethe potential

m for combustionor explosionin unknownatmospheres. These instruments,in

combinationwith oxygen detectorsand radiationsurvey instrumentation,

lm should be the first monitorsused when enteringa hazardousarea. These

measurementsof ambientconditionsobtainedfrom these instrumentsprovide

a general indicationof the degreeof immediatehazardto personnelandm

permitthe health and safetyofficerto make informeddecisionson levels

of protectionrequiredat the site. However,the instrumentsare typically
IN

not sufficientlysensitiveto trace levelsof hazardousor toxic compounds

which may representsignificanthealththreatsto workers, and therefore

mm must not be relied upon exclusivelyby personnelto determinethe

appropriatenessof protectiveequipmentor attire.

am

A combustiblegas indicatorconsistsof three primarycomponents: the

m# sensor (hotwire,catalytic,solid state,etc.), signal processorand
readoutdisplay. Typically,the sample is introducedto the sensoreither

by diffusioninto a passivesensoror by pumpingthe sampledgas t;Iroughan
II

active sensor. The sensorproducesa signal in responseto combustible

gases in the sampledair, which signal is processedand displayedas the

m ratio of the combustiblegas presentto the total requiredto reach the

lower explosionlimit (LEL).

a

The lower explosivelimit (alsoLFL, lower flammabilitylimit) is defined

as the lowest concentrationof gas or vapor in air which can be ignitedbyam
an ignitionsource and cause an explosionor flame propagation.Conversely,

the upper explosivelimit or UEL (also UFL, upper flammabilitylimit) is

m the concentrationof gas in air abovewhich there is insufficientoxygen

availableto supportcombustion,and an explosionis unlikely. A flame,

m however,may burn at the gas-airinterfaceor, shouldadditionalair enter

the mixture, a very explosiveatmospheremay develop. In general,the

instrumentsrespondin the followingmanner:

m
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The meter indicates50 LEL (50 percent). This means that 50 percent
m

of the concentrationof combustiblegas neededto reach an unstable

combustiblesituationis present. If the LEL of the gas is 5 percent

m in air, then the instrumentindicatesa 2.5 percentmixture is

present.

IN

The meter needle stays above 100 LEL (100percent). This means that

the concentrationof combustiblegas is greaterthan the LEL and lessm

than the UEL and, therefore,immediatelycombustibleand explosive.

m
The meter needle rises above the 100 LEL (100percent)mark and then

returnsto zero. This responseindicatesthe ambientatmospherehas a

lm combustiblegas concentrationgreaterthan the UEL.

m Of the many instrumentscommerciallyavailablefor detectingcombustibleor

explosivegas, some are not certifiedsafe for operationwithin the

Ii_ atmospheresindicated. Only those monitorsthat are certifiedsafe for use
in atmospheresgreaterthan 25 percentof the LEL shouldbe utilized.

m Some combustiblegas monitorsprovidereadoutsin units of percentLEL,

while some instrumentsprovidea readoutin percentcombustiblegases by

m volume. Several instrumentsare availablewhich providedual scaled

readouts. Many situationsmay occur where the types of combustiblegases

a to be encounteredare unknown. In such instancesthe more explosivethe

calibrationgas (the lower the LEL) the more sensitivethe indicationof

explosivityand thus the greaterthe margin of safety. The operatorshouldm
be familiarwith the LEL concentrationsfor specificgases to effectively

use instrumentsthat providedata in percentcombustible(by volume)only.
mm

Althoughmonitorscan be purchasedthat are factorycalibratedusing gases

m such as butane,pentane,naturalgas, or petroleumvapors,methane

calibrationis the most common. The LEL of methane is 5 percentby volume

, in air, therefore,an air mixturecontaining5 percentmethanewill be read

_,_I as I00 percentLEL and will be explosiveif a sourceof ignitionis

m
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present. When combustiblegases other than methane are sampled,the
m

relativeresponseof the detectorfor these other gases must be considered.

Recalibrationto other gases may be possible;the manufacturer's

m recommendationsshould be consultedprior to adjustingthe calibrationof

the instrument. The relativesensitivityof the detectorand the

m differencesin LEL for differentgases are typicallyset forth in the

literatureaccompanyingthe instrument. Actual correlationequationsthat

will convertthe percentLEL (basedon methane)read by the unit to aam

percentLEL for anothercombustiblegas can usuallybe found in the

operatingmanual. Many units also have alarm systemswhich can be adjusted

for variousLELs and severalare availablethat incorporateanalyzers.

t 5.3.2 Soil SamplinqProcedures

Ill A number of techniqueshave been developedto obtain samplesfrom various

depths below ground surfaceor in media such as sedimentor sludge.

Techniquesdescribedherein are those normallyemployedby Canonie. These

techniqueshave been selectedto providepractical,efficient,and

representativemeans of obtainingsamplesin a manner consistentwlth

m health and safetyconsiderationsand QA/QC requirements. Additionally,

these techniquesemploy equipmentand methodologieswhich are normally

m utilizedin geotechnicalwork.

m The selectionof samplingtechniquesto be employedat a given locationor

under particularconditionsis based upon the depth from which samplesmust

be obtainedand the nature of the soils (or sedimentor sludge)to be

sampled. The samplingtechniquesare categorizedby the depths at which

samplesare to be taken or the conditionsprevailingat the time sampling
mm

is initiated,as listed below:

1 I. In-situsurfaceor shallowsampling;

o 2. In-situdeep sampling;

1
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3. Sedimentsampling;am

4. Sludge sampling.
am

Maintainingproper recordsis a significantaspectof the sample collection

am program. The entire samplingprocess is designedand conductedin a manner

that providessamplessuitablefor the intendedanalysesand are properly

am documentedto assure comparabilityat a later date. At the time samples

are obtained,the followinginformationmust be recordedby the sampling

team:
am

I. Sample site location(e.g.,baselinestationand offset,or
mm

processor equipmentitem);

i 2. Depthor position;

3. Date and time of sampling;

4. Sample identificationnumber;
u

5. Identificationof sampler;
am

6. Analysesrequested.
am

In additionto preservingpertinentinformationregardingthe sampling,the

am sampleteam must initiatechain-of-custodyprocedures,describethe sample

site in adequatedetail to allow analyticalresultsto be properly

interpreted,collectnecessaryduplicatesamplesto allow evaluationof
am

precisionand representativeness,and providesufficientinformationfor

samplersto return to collectadditionalreplicatesamplesat a later date,

am if necessary. Canoniewill utilizepre-printedlabels and standardized

record forms to expeditethis documentationeffort in the field and ensure

, uniformityof records. The samplingprotocolsand recordkeeping

'_ requirementsfor the techniquesdescribedin this Plan vary accordingto

i
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"V

samplingtechniques. Additionalrequirementsmay also be establishedon a
m

site-specificbasis based upon informationobtainedduring sampling

episodes.
m

5.3.2.1 In-SituSurfaceor Near-SurfaceSampling

Objective: To obtain in-situsurfaceor near-surfacesamplessuitablefor

m chemicalanalysis.

Approach: In-situsurfaceor shallowsoil samplingwill be conductedby

m pushingpreparedbrass tubes into the soil by hand or with the

aid of a push rod. Samplesmay also be acquiredby manually

H driving a split-spoonsamplercontaininga brass tube insert

into the soil to the depth desired,and then withdrawingthe

m sampler.

DetailedDescription:

Generally,a four-inch-longbrasstube,whichhas beencleanedwith an
m

Alconoxwash and rinsedwithdistilledwaterandwith electronic-grade

methanoland allowedto airdry,will be advancedintothemediato be

m sampled,at locationsdesignatedin theSamplingPlan,to retrievea sample

for analysis. If the sampleis to be obtainedfromthe surface,the

m samplerwill removethe upperone to two inchesof mediajustpriorto the

insertionof the brasstube intothemedia. Thisfinalremovalof

surficialmediajustpriorto samplingwillassurethatconcentrationsofmm
volatileorganicsin the sampleare representativeof the in-situmedia.

mm When the tube has been driven and filledwith the media to be sampled,the

samplerwill withdrawthe tube, cover the ends with aluminumfoil or

m Teflon;tape, cap each end with a fittedplasticcap, and then tape the

ends of the tube to securethe caps to the tube for shipment. The sample

will then be labeledin accordancewith QA/QC protocolsgiven in this planW

_ and finallystored in an iced cooler for transportto the laboratory.

m
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5.3.2.2 In-SituShallowSamplinq
m

Objective: To obtain soil sampleswhich reflectin-situsoil conditionsin

m the upper soil zones which are suitablefor chemicalanalysis.

m Approach: Samplesrepresentativeof conditionswhich exist between

surfaceand 6 to 10 feet below existingground surfacewill be

obtained by advancinga hand-operatedauger into the soil to
mm

the depth from which samplesare required. A system consisting

of an auger bit, a seriesof drill rods, a "T" handle,and a

m thin-walledtube corer are utilizedto remove overburdenand

then extractthe soil sample. The auger bit, drill rods, and

mm "T" handleare used to bore a hole to the desired sampling

depth and then withdrawn. The auger bit is then replacedwith

m the tube corer, the corer and drill rods are loweredinto the

borehole,and the corer is advancedinto the soil to the depth

ll_ of completiondesired. The corer and drill rods are then
withdrawnfrom the boreholeand the sample recoveredfrom the

tube corer.
m

DetailedDescription:

m

Upper soils may be sampledthroughthe use of a drill rig using a procedure

similarto that discussedbelow in Section5.3.2.3,In-situDeep Sampling.m

However,certainconditionsmay prohibitthe mobilizationof a drill rig

into an area to be sampled,or samplesmay be obtainedmore economicallyby
m

samplingpersonnelusing hand augers. Samplingdevicesmay vary, depending

on the type of soil conditionsanticipatedor the depth to which sampling

mm must be completed. Samplingequipmentmay includeof severaltypes of

augers,such as a buckettype or continuousflight auger, or may include

mm postholeaugers. Buckettype augers are useful in direct sample recovery

and providea large samplevolume. Continuousflight augers can be used to

collect samplesfrom deeper zones, however,the soil sample is frequently

"disturbed",having been mixed with soil from severalintervalsin the

mm
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borehole. Samplescan be taken directlyfrom the flights,and continuous
m

augers are usefulwhen a samplefrom the entire soil column is desired.

Postholeaugers have limitedutilityfor purposesof sample acquisition,

ms though postholeaugers are particularlyusefulwhen the boreholemust be

advancedthroughfibrousor heavilyrooted soil zones. Where soil

mm conditionsaffect boreholestability,a temporarycasingmay be useful in

maintainingthe open boreholeto the samplingdepth desired.

m

Typically,a hand-poweredsamplingsystemwill be composedof variousauger

bits, severaldrill rods, a "T" handle,and a tube corer. The auger bit
ms

will be attachedto one end of a drill rod and the "T" handle attachedto

the oppositeend. The auger assemblywill then be advancedthroughthe

ms soil at an identifiedsoil samplinglocation. As the assemblyis advanced,

the "T" handlemay be detached,an additionallengthof drill rod added to

am the first sectionof rod, and the "T" handle reattachedto the assembly.It

may be advisableto remove the upper four to six inchesof soil from around

the boreholeto preventthis loose soil from fallinginto the borehole. As
soil is extractedfrom the borehole,the accumulatedsoils should be

removedto prevent it from accidentallyre-enteringthe borehole.
m

After the assemblyhas been advancedto the desireddepth, the entire

m assemblyis carefullyremovedfrom the borehole. The auger bit is removed

from the drill rod assembly,and the tube corer, thin walled tube sampler,

mm or split-spoonsampleris attachedto the rods. The assemblyis then

carefullyloweredinto the boreholeand the sampleris advancedinto the

soil to obtain the soil sample. The assemblyis then removedfrom the
m

borehole,and the soil sample is retrievedfrom the samplerand placed into

an appropriatesamplecontainer. Soil samplesmay be placed in brass tubes

mm or 8-ounceglass jars. The openingsof the containerare coveredwith

aluminumfoil or with Teflon;,and the containerthen sealedand cooled to

m 4 degreesCelsius.

ms
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5.3.2.3 In-SituDeep Samplinq
m

Objective: To obtain soil sampleswhich reflect in-situsoil conditions

m and are suitablefor chemicalanalysisfrom depths where health

and safetyprohibitthe collectionof samplesby individuals

m enteringthe excavation,or where the soil is inaccessibleto

samplingpersonnel.

m

Approach: Samplesrepresentativeof conditionswhich exist at depth in

the subsurfacewill be obtainedby advancingpreparedbrass

tubes into the media. The brass tubes will be insertedinto

the split-spoonsamplerin the instancewhere soils are being

m sampled,and may be placed into a handheldsamplingrod when

samplesare to be retrievedfrom tank bottomsor test pits.

m

DetailedDescription:

Generallyfour-inch-longbrass tubes,which have been cleanedwith an

Alconoxwash and rinsed with distilledwater and with electronic-g;'ade

m methanol and allowedto air dry, will be placed inside a split-spoon

samplerprior to assemblyof the samplerand attachmentof the samplerto

mm the drill rod. The samplerwill then be advancedthroughthe soils in the

boreholeas describedin ASTM D1586. Upon retrievalof the split-spoon

mm samplerfrom the borehole,the sampleris opened,and the brass tubes, now

filledwith soil, are quicklyremovedfrom the sampler,the ends of the

tube coveredwith aluminumfoil or Teflon;tape, cap the coveredends with
mm

clean, fittedplasticcaps, and then tape the ends of the tube to secure

the caps to the tube for shipment. The samplewill then be labeledin

m accordancewith QA/QC protocolsgiven in this plan and finallystored in an

icedcooler for transportto the laboratory.

m

Where handheldsamplingrods are utilized,the brass tube may be clampedor

securedto the rod, and then the tube loweredto the locationfrom which

_ the sample is to be acquired. After the tube has been advancedinto the

gm
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media being sampled,the tube is retrievedand the sample securedinside

i the tube by coveringthe ends with aluminumfoil or Teflon;tape, capping

the ends with tight-fittingplasticcaps, and then tapingthe caps to the

ms tube. The sample is then labeledin accordancewith QA/QC protocolsand

finallystored in an iced cooler for transportto the laboratory.

i

5.3.2.4 SedimentSamplinq

m
Objective: To obtain sedimentsamplesfrom a pipe, stream bed, or bottom

of a non-flowingbody of water which are suitablefor chemical

m analyses.

am Approach: Samplesrepresentativeof the sedimentare collectedthrough

direct access to the sediment,with collectionutilizing

m handheldtools, or throughindirectaccess using long-handled

gravitycorers,thin-walledpiston sampler,or small,clam-

shell samplers. Samplersare placed in brass tubes or

appropriateglass jars or vials.

m DetailedDescription:

m Where surficialsedimentsamplesare requiredfor chemicalanalysis,

severalmethodsmay be employedto retrievethe samples,dependingon the

locationof the sedimentand the depth of water overlyingthe sediment. Ini

the case of sedimentin pipelines,the pipe may be entered (under

applicablehealth and safetyguidelines),and the sedimentscrapedfrom the
i

pipe invert and placed in appropriatesamplecontainers. Where accessto

the samplinglocationis not directlyaccessible,a collapsible,Iong-

m handledtool may be utilized,or a draglinearrangementemployedto collect

the sample and retrieveit to a locationwhere access has been made.

m

For streamsand smallerbodiesof water, sedimentsmay be accessedby

wading into the water downstreamof the samplingpoint and scoopingup the

sedimentsamplewith a trowelor grabbinga samplewith a clamshell

i
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arrangement. After the sample has been removedfrom the bottom,the sample
m

is quicklyplaced into the appropriatesample containerand capped.

m In instanceswhere sedimentsare to be sampledin areas directly

inaccessibleto the reach of the sampler,sedimentsmay be gatheredusing

a small clamshell-typedevices,corers,or piston samplersattachedto

extendedhandles. Samplingtechniciansor field engineersmay have to

utilizerafts or boats to safelyaccess the samplinglocation. Samplem

retrievalmay have to occur slowlyto preventthe sedimentfrom washing out

of the samplingdevice. After bringingthe sampleout of the water, the

m samplermust quicklytransferthe sample to the appropriatesample

container.

m

Gravitycorers usuallyconsistof a metal tube with a replaceable,tapered

m nosepieceon the lead end of the samplerand a ball or flap-typecheck

valve on the trailingend of the sampler. The check valve allows liquids

am_ to pass throughthe corer on descentof the sampler,but preventswashout
of the samplewhen the device is raisedduring recoveryof the sample. The

taperednosepiecefacilitatescuttingof materialand reducescore

m disturbanceduring penetration. Gravitycorers are generallyuseful in

collectingessentiallyundisturbedsampleswhich representthe profileof

m sedimentor sludgestrata present. Dependingon the densityof the

sedimentor sludgeand the weight of the corer,penetrationdepths of up to

me 30 inchesmay be attained.

A Ponar grab samplermay also be useful in samplingsedimentsor sludges.m
The Ponar grab sampleris a clamshell-typescoop which is activatedby a

counterlever system. The shell is opened and latched in place and then

a slowlyloweredto the depth from which samplesare desired. The latching

device is then released,and the clamshellcloses to enclosethe sample.

m The samplingdevice is then raised and the sampletransferredto a sample

container. Ponar samplersare availablein severalsizes, some of which

may requirea winch to raise and lower the sampler. Penetrationdepths are

_ m_ again dependenton the densityof the media to be sampledand the weight of

n

•. CauonteEnviFonmental



am

52

the sampler. Ponar samplerscollect"disturbed"samples,and thus are not

n usefulwhen stratificationor profilinginformationis desired.

Additionally,the samplingaction of the Ponar samplermay cause a

suspensionof sedimentor sludge in the overlyingliquidmatrix.

Therefore,it is advisableto completesamplingof the overlyingliquid

n matrix prior to samplingthe sedimentsor sludges.

Usually,the use of the gravitycorers or Ponar samplerswill requirethat
mm

the samplebe released into a containerother than the final sample

container. A stainlesssteel tray is typicallyused. The sample is placed

m into a clean tray and then a stainlesssteel spoon or trowel is utilizedto

selectan aliquotof the material and place the aliquotinto the sample

m container. In all cases,when sufficientsamplevolume has been retrieved

to fill the appropriatesamplecontaineror to completethe requested

Im analysis,the samplecontainermust then be cappedor closed,properly

labeled,and then stored in an iced cooler for transportto the laboratory.

Where samplinglocationsare difficultto describe,photographsof the
locationmay be appropriateto allow othersto understandthe positionfrom

which sampleswere collected. Stakes and/orbuoys may also be useful in

m temporarilymarking the locationsof samplingactivity.

am 5.3.2.5 Sludqe Samplinq

mm Objective: To obtain samplesof sludge from tanks, lagoons,or surface

impoundmentswhich are suitablefor chemicalanalysis.

a Approach: Samplesrepresentativeof the sludge are collectedthrough

direct accessto the sludge,with collectionutilizinghand-

mm held tools, or throughindirectaccess using long-handled

gravitycorers,thin-walledpiston samplers,or small,

I clamshellsamplers. Samplesare placed in brass tubes or

appropriateglass jars or vials.

mm

. CanonteEnvironmental



m

53

DetailedDescription:
mm

Sludge sampling,in general,utilizestechniqueswhich are identicalor

m similarto those utilized in sedimentsampling. The detaileddescription

set forth above shouldbe consulted,with field modificationsinstituted,

mm to obtain the desiredsample.

5.3.3 Ground Water Samplinqn

Ground water monitoringwells are placed to define the extent of a chemical
m

constituentplume, to monitorthe naturalbackgroundqualityof the ground

water for purposesof recordingthe qualityof the resource,or to measure

m the effectson water level which production,extraction,or injectionwell

pumpingmay cause. New monitoringwells are often installedto provide

m supplementaldata to an existingdatabaseso that furtherconclusionsmay

be drawn about existingconditionsor the appropriatenessof potential

future actions. The rationalefor decidingwhere the new monitoringwells
should be locatedis based upon the hydrogeologicinformationavailable,

the need for more precisedata in a particulararea, the relative

mm concentrationsexhibitedin the subsurfacethroughanalysisof previous

data, the necessityto furtherrefinethe areal extent of various

mm concentrations,and the need to closelymonitorthe effectsof remediation

activitiesupon the groundwater.

m

Monitoringwells will be installedconsistentwith the programset forth in

the RI/FS Work Plan and approvedby regulatoryagencieshaving jurisdiction
m

over the project. Groundwater sampleswill be obtainedfrom the new and

existingmonitoringwells, in accordancewith the programset forth in the

m SamplingPlan, to determinethe impactwhich past activitieshave had on

the local environmentand to monitorfuture impactswhich remediation

m activitieswill have on the hydrogeologicenvironment. Pre-printedlabels

will be preparedfor all ground water samples. Containersappropriateto

the type of analysesto be performedwill be utilized,and the sampleswill

_ be analyzedfor parametersselectedand denoted in the SamplingPlan.

iN
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Informationregardingpreservation,samplecontainer,and minimumvolume
m

requirementsis presentedin Table I in Appendix B.

m
5.3.3.1 Well SamplinqSequence

m Where more than one well within a specificwell field or site is to be

sampled,the samplingsequencewill begin with the well having the smallest

m analyteconcentration. Successivesampleswill be obtainedfrom wells of

increasinganalyteconcentration.

am
If the relativedegree of suspectedcontaminationat each well cannot be

reasonablyassumed,samplingwill proceedfrom the perimeterof the site

an towardsthe center of the site. The samplingsequencewill be arranged

such that wells are sampledin order of increasingproximityto the

m suspectedanalytesource.

5.3.3.2 EquipmentCleaninq

Sample bottles,bottlecaps, and septumswill be thoroughlywashed with
iN

detergent,rinsedextensivelywith tap water, and then rinsedagain with

high-puritydeionizedwater. After wasningand rinsing,samplebottlesand

m componentswill be dried at a temperatureof 105 degreesCentigradefor a

period of one hour. Sample bottles,bottle caps, and septumswill be

m protectedfrom all forms of solventcontactbetweenthe time of drying and

actual usage at the samplesite.

m

Prior to purgingor samplingeach well, all equipmentsurfaceswhich will

be placed in the well or may come in contactwith the groundwater will be

cleanedto preventthe introductionof spuriouscontaminants. Cleaning

will be accomplishedby flushing,washing,or wiping equipmentcomponents

m with pesticide-gradeacetoneand hexane and then thoroughlyrinsingthe

componentswith fresh deionizedwater. Care will be exercisedto assure

, that normallywetted interiorsurfacesof pumps,bailers,hoses, tubes,or

" other componentsare properlycleaned. A sampleof clean wash solventwill

II
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be obtainedduring each day's samplingfrom each containerof solventused.
I

The solventwill be sampled in the manner describedfor groundwater and

includedwithin the groundwater samplingsequence. Health and safety

m requirementsappropriatefor the use of acetoneand hexanewill be

rigorouslyenforced. Reagentrinse waters will be collectedand retained

m in drums at the site. The drum contentswill either be treatedand

discharged,combinedwith collectedtrenchwater for disposal,or held

on-site and addressedduring interimor final remedialmeasures.i

In lieu of using acetone and hexane, purging and sampling equipment can be
I

cleaned with hot water and steam. In_erior surfaces will be flushed with

fresh deionized water heated to 60 degrees Centigrade (140 degrees

I Fahrenheit)or higher. The interiorflushingwater will fully traversethe

same circuit of hoses,tubes, valves,or other equipmentcomponentsas that

i followedby the well water during purge and sampling. The volume of hot

water used for flushinginteriorsurfaceswill equal or exceed 10 times the

I_ physicalvolume of the equipmentpiece based on outside (exterior)
dimensions,excludingattachedhoses,cables,or wires. Samplesof the

final interiorflushingwater will be obtainedfrom a random 10 p_rcentor

more of the wells sampledeach day. Exteriorsurfaceswill be cleanedwith

steam generatedfrom fresh deionizedwater. Thoroughsteam cleaningwill

a be performedimmediatelyprior to initiationof the interiorflushing

procedureand again prior to insertionof the equipmentpiece into the

well. As with all purgingand samplingequipment,access to and use of the

steam generatorwill be controlledto preventextraneouscontamination.

Health and safety requirementsappropriatefor the use of heatingelements,mm

fuels, hot water, and steam will be initiatedand rigorouslyobserved.

i
Stainlesssteel wire, which can be properlycleanedafter repeatedusage,

should be used for loweringand raisingequipmentin the wells. Bailers

m used in the purgingor samplingof wells shall be manufacturedof TeflonTM

or stainlesssteel. In the event that absorbentmaterials(i.e.,rope or

, cord) are placed in the wells, they will be stored in dust-tightcontainers

until usage and the used portionwill be discardedafter completionof

em
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samplingat each well. Similarly,disposablesurgical-typegloves will be
am

worn while samplingand discardedafter each well sample is completed.

mm All equipmentcomponentsandcriticalopenings(i.e.,bailerslots,pump

valves,etc.)will be visuallyinspectedto assuretheyare freeof soil

m particlesor othersolidmaterialwhichmay becomedislodgedduringpurging

or samplingoperations.

am

5.3.3.3 WellPurqinqand Samplinq

am
Immediatelypriorto purgingeachwell,the depthfromtopof wellcasing

to top of watersurfacewill be determinedto the nearest0.1 footand

am recordedas a portionof thewell sampledata. The top of well casing

elevationwillbe determinedto thenearest0.1 footby conventionalsurvey

i methods.

Jettingmethodswill not be used for purgingthe monitoringwells. The

preferredmethod for purgingand samplingof the monitoringwells is with a

submersiblebladder-typepump providinga uniformrate of discharge. Pumps
II

causingaerationor agitationof the water are not to be used for sampling

purposes. TeflonTM tubingwill be used for intake/dischargelines as
Im

requiredfor pump operation. The pump intakeor suctionend will be

Ioweredto the well bottom and then raised one foot before startingthe

am pump. In small diameter,low purgingvolumemonitoringwells, purgingand

samplingcan be effectedwith a bailer constructedof stainlesssteel,

mm glass, TeflonTM, or Teflon_-coatedmaterials. If required,all monitoring

wells will be purged and sampledusing a TeflonTM bailer. Purge waters will

be dischargedonto the ground surfacenear the well, or purge waters will
m

be collectedand stored for later disposalor treatment. All monitoring

wells will be capped and lockedto preventunauthorizedaccess to the well

am and the possiblecontaminationof the well betweensamplingepisodes.

t
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Initially,monitoringwells will be purged by removingthe minimumquantity

m of groundwater (Vw) determinedby one of the followingequations:

m Vw = 0.017 (d'd) W cubic feet

or Vw = 0.12 (d'd) W gallons

qm

Where d is the well casingdiameter in inchesand W is the depth of water

in the well casing measuredin feet. Note that W must be calculatedby

m subtractingthe measureddepth to water in the well from the total well

casing length reportedon the well installationdetailsor boringlog.

m Recognizingthe variabilitiesof well size and depth, water depth, and

aquifercharacteristics,it is intendedfor pumpingrates to be such that

the specifiedpurge values are removedin a time periodnot exceeding90mm
minutes. If a well is evacuatedduring the purge, it will be allowedto

rechargefor a period not exceeding24 hours before sampling. An evacuated
am

well which has not recoveredsufficientlyto allow samplingafter 24 hours

of rechargetime will be deletedfrom the samplingsequence.

Operatingrecoverywells with in-placepumps will be purged prior to

mum samplingby allowinga full free flow of water from the samplingpoint for

a time period of 30 minutesor for one-halfof the volume (Vw) calculated

m by the precedingformulas,whicheveroccurs first.

At each well to be sampled,purgedwaterswill be monitoredfor
m

temperature,pH, and conductivityas a functionof time. This data will be

accuratelyrecordedsuch that the variationof parameterscan be relatedto

mm elapsedpurgingtime. These relationships,along with sampledata from

selectedpurge evaluationwells, will be used to modify the purgingvolumes

== at each specificwell.

Purgingmethods,volumes,times, and any other pertinentinformationwillIN
be recordedand reportedby the samplingteam. The samplingteam will

dischargepurged waters from the monitoringwells onto the ground near the

m
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wells. Purgedwaters will not be dischargedin a manner which will allow

m direct runoff of the waters into surfacewater courses.

m Prior to initiatinga well field samplingsequence,one or more specific

wells will be selectedfor evaluatingthe purgingeffort. The selected

m well(s)will be sampledat the beginningand approximatelymidway through

the purgingvolume previouslydescribedin additionto normal samplingat

the completionof purging. Selectionof the purge evaluationwell(s) will
m

be from those wells suspectedof containingsolventconcentrationshigher

than the statisticalmean for the site. To the degree possible,different

m wells will be used for purge evaluationfrom one samplingperiod to the

next. The numberof purge evaluationwells will be I, if g or fewer wells

m are to be sampled,and 2, if 10 or more wells are to be sampled. The purge

evaluationwells will be sampledin their normalorder within the sampling

m sequence. The samplescollectedin this mannerwill be analyzedfor the
same chemicalconstituentsas other samples;however,the analytical

resultswill not be includedin the analysisof groundwater quality.

The ground water sampleswill be placed in glass bottlesfittedwith caps

m havingTeflon_-facedsiliconseals. The samplebottleswill be 40 ml or

larger in size. Each samplebottlewill be labeledwith a selected

m numericalor alpha-numericaldesignationwhich allows the samplingteam to

identifythe sample for trackingpurposesand allowsthe engineeringstaff

m to collateresultsof the continuingmonitoringeffort,evaluatethe

hydrogeologicconditionsat the site, determinethe spatialextent of

chemicalconstituents,and/or analyzethe effectivenessof remediation
m

activities.

m Additionalinformationto be shownon the bottlelabelwill include:

m I. Generalsitename,identification,or location;

2. Samplinglocation(i.e. well number,streamstation);

m
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3. Samplingdate and time;
i

4. Name of the person collectingthe sample.
m

The water sample,when collected,will totallyfill the sample bottle in

m such a manner as to preventair bubblesfrom passingthroughthe sample as

well as eliminatingthe entrapmentof any air in the bottle. The sample

bottleswill be capped immediatelyafter filling,inverted,and tapped tom
test for air bubbles. If any bubblesare observed,the samplewill be

discardedand a fresh sample obtainedfrom the monitoringwell. Samples

m will be placed in an ice chest or similarcontainercapableof maintaining

a temperatureof 4 degreesCentigradewhile the samplesare transportedvia

i overnightpackagedeliveryserviceto the laboratory. Unavoidablevacuum

bubblesmay form during storageas a result of sample contractionfrom

i cooling; however,the formationof these bubblesin the samplewill not

void the sample for analysispurposes. Three separatesample bottlesof

ground water will be collectedat each monitoringwell as the sample set,

so that duplicatesamplesare availablefor analysisif required.

w Samplesfor inorganicanalyseswillbe obtainedusingthe bladderpump.The

samplesfor inorganicanalyseswillbe fieldfilteredas appropriateusing

mm a noncontaminating0.45micronfiltrationapparatus.The filterswillbe

changedas neededduringfiltrationand priorto sampling.The filtered

waterwillbe pouredintothe appropriatebottleswhichwillcontainthem

preservativessuppliedby the analyticallaboratory.

Methodsand materialsfor samplepreservationare specifiedwithinthe U.S.

EPAsamplingand handlingsectionof the analyticalmethodology.The

m applicablesamplepreservationtechniqueswill be followedbaseduponU.S.

EPArecommendations,and thesetechniquesare incorporatedby U.S.EPA

m reference.

w

m
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5.3.4 SurfaceWaterSamolina

B

Surfacewatermay be impactedby chemicalconstituentsthroughdirect

u contactwith the chemicalstock,throughcontactwith impactedsoils,

throughdischargeof processwatersor wastesto thewater,or throughthe

dischargeof groundwaterto the surfacewater. Surfacewaterimpactsmaym
resultin exposureof biotaandhumanpopulationsthroughconsumptionof

the surfacewater. Samplingof surfacewatersadjacentto or on the

m propertyof sitesimpactedby chemicalconstituentsis thereforewarranted.

m 5.3.4.1 Stream,Pond, or Lake Water Samplinq

m Objective:To collectwatersamplesfor analysis,whichwill permit

characterization of the water, establish the background water

qualityrelevantto the bodyof watersampled,anddetermine
i

the degreeto whichchemicalconstituentshave impactedthe

naturalwaterquality.

Approach: The locationfromwhichthe sampleis to be gatheredis

m accessedthroughappropriateequipment,includingin some

instancesraftsor boats,and samplesare obtainedusingpumps,

m bailers,samplingcontainerscapableof obtainingand enclosing

discretevolumesof waterfromspecificlocationsanddepths,

and/orothersamplinghardware.
n

DetailedDescription:
m

The samplingof surfacewatersis undertakenafterappropriateevaluation

m of sitefactors,includingthe depthof water,flowrate,stratificationof

thewaterbody,seasonalvariationsinwaterquality,and chemical

characteristicsof the analytesof interest.Samplersmay be ableto

accessthe samplinglocationby donninghipwadersandwalkingout intoa

streamto collectthe samples,or may haveto utilizesmallboatsor rafts

to obtainthe desiredsamples.Appropriatehealthand safetyprecautions

m
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must be observedin workingin or on waterto preventlossof equipment

m and/orinjuryor deathto membersof the samplingteam.

m Samplinglocationsforthe projectwillbe definedin the projectsampling

plan. When surfacewatersamplinglocationscannotbe surveyed

convenientlyto land-basedsurveypoints,photographswill be takenduring
m

the samplingepisodeto documentthe locationfromwhichthe samplewas

obtained.Labelingandchain-of-custodyproceduresfor surfacewater

m samplesshallfollowthe sameformatestablishedfor soiland groundwater

samples.
m

Sampleswill be collectedin accordancewiththe followingguidelines.

m
I. The samplershallenterthe bodyof waterdownstreamof the

samplingpointso as to avoidentrainingsedimentintothewater
m

at the intendedsamplingpoint.

2. The samplershallimmersea cleanbeaker,or alternativelythe

samplecontaineritself,intothewater. The openingof the

m samplecontainershouldbe orientedgenerallytowardthe upstream,

with thewatersampleflowingintothe container.The sampler

m collectingthewatersampleshouldattemptto keepfloatingdebris
fromenteringthe samplebottle,unlessthe presenceof such

debrisis necessaryto the establishmentof representativeness.
m

3. Sufficientsamplevolumefor eachanalysisshouldbe collected

m fromthe samelocationandwithina reasonablyshortperiodof

timeto maintaincomparabilitybetweenthe samplescollectedat

m eachsamplinglocation.If requiredfor specificanalyses,the

appropriatepreservativesmust be addedpriorto sealingthe

m samplebottlefor shipment.Preservativesrequiredfor analysis
arepresentedin AppendixB.

m
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4. Additionaldata to be collectedat each surfacewater sampling

am locationshall includetemperature,pH measurement,specific

conductancemeasurement,and the measurementof any other

am characteristicwhich might reasonablyaffect the comparabilityor

representativenessof samples. If a reusabletransferbottle is

m used to collectthe sample from the liquid stream,the transfer

bottlemust be thoroughlycleanedand rinsedprior to further

sampling.
am

5.3.5 Ground Water Level Measurements
m

Objective: To determinethe piezometricsurfaceelevationof ground water

n at identifiedlocations,in order to evaluateground water flow

direction,probabledirectionof migrationof chemical

am constituents,and the effect which withdrawalwells may have on
the hydrogeologicenvironment.

Approach: Measurementof the surfaceof the groundwater in monitoring

and residentialwells, in relationto known elevations,and

am conversionof the measurementsto elevationskeyed to the

U.S.G.S. surveyelevationsestablishedfor the locale.

am

DetailedDescription:

m
Water level measurementswill be taken using an electricwater level probe,

Soil Test Model No. DR-760A,or equivalent. The instrumentindicatesthat
am

the water surfacein the well has been contactedwhen the weightedprobe

tip is submergedby approximatelytwo centimeters,thus completingan

n electroniccircuitand illuminatinga light on the water level meter. The

depth of the water in the well is then measuredby noting the point on the

am probe lead wires which correspondsto the top of the well casing when the

electroniccircuit is first completed. The accuracyof the probe is

, generallyconsideredto be ± 0.01 feet. If the probe lead wires are not

graduatedto permit direct readingof the depth, the probe may be withdrawn

m
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and the length,from probe tip to the point on the wire correspondingto

m the top of the well casing,measuredand recorded.

mm Water level readingsshall be recordedon a formwhich notes the date and

time the level readingsare taken, the individualsaccomplishingthe task,

mm the well identificationnumber or designation,the elevationof the top of

the well casing,the elevationof the adjacentground,the conditionof the

well casing,the serialnumber or other identificationnumber of the water
mm

level meter being utilized,and the depth to water level, recordedas the

depth from the top of the casing to water level surfaceand as elevationof

i the water level. The reportingform shall be signedby each personon the

samplingcrew with a designationof the crew chief and individualactually

mm taking the measurement.

In order to preventcross-contaminationof monitoringwells, the probem
shall be thoroughlycleanedby flushing,washing,or wiping equipment

componentswith pesticide-gradeacetoneand hexane,and then thoroughly

rinsingthe componentswith deionizedwater. Health and safety

requirementsappropriateto the use of acetoneand hexane shall be strictly

mm enforced. If absorbentmaterials(i.e.,cotton rope or cord) are placed in

the well to assist in loweringor raisingthe probe, the materialsshall be

am stored in dust-tightcontainersuntil usage and then the used portionshall

be discardedafter completionof samplingat each well.

mm
Reportsof the water level measurementresultsshall be preparedand

forwardedto appropriateindividualsand agencies in the progressreports

mm specifiedfor the program.

m To assure that water level measurementsare accurate,the instrumentshall

be checkedeach day by immersingthe probe tip into a beakerof clean

water. The individualtakingthe measurementsshall observethe meterm

light as the probe is immersed,and verifythat the meter light is

illuminatedwhen the probe first breaksthe surfaceof the water. If the

meter does not functionproperlywhen tested,the meter shall either be

im
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repairedand retestedprior to furtheruse, or the meter shall be returned
IN

to the manufacturerfor repairsand anothermeter substituted.

m 5.4 Remote Survey Procedures

mm 5.4.1 HorizontalandVerticalControl

mm Horizontaland verticalcontrolpointswill be establishedon site for

documentationof samplingelevationsand locations. Primaryreference

controlpointswill be establishedby a registeredland surveyor. Primary
mm

verticalcontrolwill be to a toleranceof + 0.01 feet using near sea level

(MSL) as datum. Measurementsof samplelocationswill be by qualified

am field personnel. Permanentstructuressuch as buildings,and roads may be

used as horizontalreferencesin additionto the primarycontrolpoints.

i

5.4.2 Ground PenetratinqRadar

Ground penetratingradar (GPR)may be used for characterizationof

subsurfacefeaturesor to enhancethe subsurfaceprofiles. A recordof the
m

location,date, and time of each GPR transectwill be kept to allow future

use of the data and integrationwith soil conductivitydata.
gm

5.4.3 Soil Conductivityand Resistivity

am

Soil conductivitywill be measuredwith a groundconductivitymeter capable

of investigatingto a depth of eighteenfeet. If required,soilm

resistivitysurveyswill be conductedwhere the depth capabilitiesof the

conductivitymeter are exceeded. At this time it is anticipatedthat the
mmm

resistivitysurveywill follow the Schlumbergermethods. The surveyswill

extendto outsideof the potentialanomalousarea in order to ascertainthe

mm backgroundconductivityof the unaffectedsoil. A record of the location,

data, and time of each conductivityand resistivitysurveywill be kept.

in
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5.4.4 Soil Gas Samplinqam

Soil gas sampling is used to determine the presence of hydrocarbon vapors

m in the subsurfacesoils, and to acquiredata which will allow the plotting

of hydrocarbonvapor concentrationsin the soil gas with respectto a

m surveyedarea. The presenceand concentrationof hydrocarbonvapors in the

soil gas is useful in selectinglocationsfor ground water monitoringwells

m and/or soil borings,and therebyto define the horizontalextent of organic

chemical impactsin the subsurface.

am
Severalareas at a site may be impactedby organiccompoundsdue to spills

or leaks. The use of a drill rig and split-spoonsampling,or other soil

m samplingmethod, followedby chemicalanalysisof the soil samplesby

approvedU.S. EPA laboratorymethods,may be prohibitivelyexpensiveor

m inappropriateduring a preliminaryinvestigation. In such cases, soil gas

monitoringmay be useful in delineatingthe boundariesof a suspectedor

known spill area. After delineatingthe approximateboundaries,further

samplingusing drill rigs or other methodsmay be conductedto more

preciselydefine the extent of impacts.
am

Soil gas monitoringis conductedusing an organicvapor analyzer,such as a

m Century128 OrganicVapor Analyzer (OVA),which employsa flame ionizing

detector (FID),or an HNU meter,which employsa photoionizationdetection

mm (PID) system for evaluatingthe organiccontent in the sampledair. The

procedurerequiresthe samplingengineeror technicianto create a borehole

or annulusin the soil to the depth where soil gas monitoringis toben
conducted. Typically,the samplingtechnicianwill drive a metal rod into

the soil at the samplinglocationselected. After creatingthe sampling

mm hole, the metal rod is carefullyremovedfrom the hole. The samplingport,

or a long tube connectedto the samplingport, of the instrumentis placed

mm into the samplinghole. The readoutof the organicvapor analyzer is then

observed,and the level of organicsdetected in the soil gas is recorded.

m
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Soil gas monitoring may be conducted randomly, though sampling on an
I

established grid system yields more useful data. Whenconducted on a grid

system, the recorded organic vapor readings may be plotted and iso-contours

m of organicconcentrationscreatedto assist in definingthe extent of

organic impacts.

i

5.4.5 RadiationSurveys

i
The purposeof radiationsurveysis to detect and quantifythe presenceof

radioactivesourceswithin a particulararea, so that protectiveequipment
i

may be properly specifiedfor workers,and appropriatetests performedto

determinethe extent of impact.

i

Potentialsourcesof radioactivematerialexist in the form of discarded

m instrumentdials and medicalwastes. Becausethe potentialfor radioactive

contaminationexists,field monitoringfor radioactivitywill be

established. The instrumentused for this monitoringwill have the ability

to detect gamma and beta particlesat levelsgreaterthan 0.02 millirems

per hour, and to averagethese emissionsover a preselectedtime poriod.
i

Prior to conductingfield investigationsand sampling,the background

m levels of radiationwill be investigatedat random locationsboth on-site

and off-site. Backgroundradiationlevelswill also be monitoredand

recordedat each boreholeand samplingsite where radioactivematerialmayI

be present. If, during sampling,either the soil sampleor the equipment

show enhancedradiationlevels of greaterthan five times background level
i

(threemeasurementsat a 10 secondtime constant)the sampleor equipment

will be consideredto be contaminated. Such soil sampleswill be analyzed

i for radioisotopecomposition. All contaminatedsoil will be removedfrom

the equipmentby steam cleaning. In additionto the radioactivitymeter,

i all personnelwill be requiredto wear personalfilm badgeswhen working in

areas where there is potentialfor exposureto radioactivematerial.

D

t
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5.S DecontaminationProcedures

m

The decontaminationof equipmentis necessaryto safeguardworker health,

minimizethe possibilityof spreadingof contamination,and ensure them

accuracyof analyticalresultsof samplescollectedwith the equipment.All

personneland hand-heldmonitoringand samplingequipmentwill be
u

decontaminatedat each site (referto the Healthand Safety Plan for

decontaminationprocedures).
m

After the collectionof each sample,the samplingequipmentwill be

m decontaminatedprior to reuse.; The primarydecontaminationprocesswill

be steam cleaning. An alternativedecontaminationprocessconsistsof

m placingthe samplerinto a wash tub containingAlconoxdetergentand tap
water, and cleaningthe samplerwith a brush. Next, the samplerwill be

rinsedwith tap water to remove all soap, and rinsedwith hexaneto remove
m

any residualcontaminants. The waste hexanewill be collectedand

containerizedfor properdisposal. The samplerwill be thoroughlyrinsed

with deionizedwater and allowedto air dry.

m The waste waters used for decontaminationwill be collectedand stored in

Departmentof Transportation(DOT)approved55-gallondrums for later

disposal. These drums will be storedeither in the controlledequipmentmm
storagearea or at a hazardouswaste storagegeneratoraccumulationpoint

designatedby the Navy. The choice of the appropriatestoragearea is

m subjectto Naval approval. Samplesof wash water will be analyzedto

determinewhether the liquidscan be disposedof on-siteor whetherthey

mm will requireoffsitedisposal.

iN Any downholeequipmentused in a boringmust be decontaminatedbefore

reuse. Where possiblethe recommendeddecontaminationprocedureis to

clean all equipmentat the site where it is used. Many of the sites to bemm
investigated,however,are in high-trafficwork areas. Most of these areas

are paved and the areas of soil disruptedare extremelysmall. It is,

" therefore,believedthat the dangerposed by introducingcontaminantsinto

m
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the air duringsoil investigationactivitiesis minimal. In addition,the

m constructionof a decontaminationstationat eachsitelargeenoughto

cleanthe heavyequipmentwouldproveto be costlyand timeconsuming,and

m causemajordisruptionsto ongoingwork. Whilepersonneldecontamination

and portablemonitoringand samplingequipmentdecontaminationcan be

conductedat eachsite,thedecontaminationof the truckand associated
i

downholeequipmentcan be done a centralizeddecontaminationstations.One

suchstationcan be constructednearthemobilecommandcenterin a

m restrictedareaof the parkinglot. Anotherdecontaminationstationshould

be constructedon thewesternsideof the baseto allowthe decontamination

m of equipmentusedduringthe 1943-1956DisposalAreaand WestBeach

Landfillstudies.

i

When all downhole equipment has been used at a site, all equipment used can

be removed(bypick-up)to a decontaminationareato be cleanedfor reuse.
m

If the work at a siteis completedbeforealldownholeequipmentis used,

thenthe drilltruckwillbe loadedwiththe downholeequipmentanddriven

to the decontaminationareawhereit andall downholeequipmentwill be
cleanedbeforeuse at anothersite.

i

i

i

i

i

O

m
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6.0 SAMPLECUSTODY

am

mm An establishedprogramof samplechain-of-custodyprocedures,that is

followedduring samplecollectionand handlingactivitiesin both the field

and laboratoryoperations,is requiredto assurethat sample integrityism

maintainedand data generatedthroughthe analysisof the samples is

applicableto evaluationof the site. The programis designedto assure
mm

that each sample is accountedfor at all times. To maintainthe highest

degree of controlin sample handling,pre-printedlabelswill be utilized

mm so that all necessaryinformationis retainedwith the sample,and chain-

of-custodyrecordsand shippingmanifestswill be employedto maintain

(m controlover access to and destinationof samplesafter shipmentfrom the

locationof sample collection. Additionally,propercompletionof field

sample logs, accessionbooks, trackingsheets,and extractionlogs by
m

appropriatefield and laboratorypersonnelprovidefor thoroughmonitoring

of the samplesfrom collectionthroughanalysisand final report

generation.

m The objectiveof sampleidentification,custody,andmonitoringprocedures

is to assurethat:

m

i. All samplescollectedare uniquelylabeledfor identification

purposesthroughoutthe analyticalprocess;m

2. Samplesarecorrectlyanalyzedandresultsare traceableto field

mm records;

mm 3. Importantsamplecharacteristicsarepreserved;

4. Samplesare protectedfrom loss, damage,or tampering;

5. Any alterationof samples(e.g.,filtration,preservation,or

" damagedue to shipmentor otherprocesses)is documented;

a
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6. A record of sample integrityand analyticalfate is established

m for legal purposes.

m 6.1 SampleMonitorinqForms

The use of the indicatedforms listed above accomplishesone or more of the
am

specificobjectivesof samplecustody,identification,or control. The use

of each of the listed forms is discussedbelow.
m

6.1.1 Sample Loq

II

The sample log is completedin the field by the individualphysicallyin

Im charge of the sample collection. The sample log correlatesthe assigned

samplebottle designationto a specificwell or samplelocationor other

distinguishingfeatureor attribute(i.e.,dummy sample,replicatesample,
mm

purge evaluationsample,etc.). The sample log also containsinformation

concerningday and time of sampling,type, location,and depth for wells,

m_ water depth in the well, purge volume,purge water temperature,pH,

conductivityas a functionof time, proceduresutilizedto preservethe

m samplefor analysis,and the sequencein which samplingwas completed.

Other relevantinformation,such as weatherconditions,may also be

included. The sample log is attachedto the chain-of-custodyrecordandm

shippedwith the samplesto the laboratory.

am
6.1.2 ChBin-Qf-Cus_odYRe_Qrd

m The chain-of-custodyrecord is completedin the field by the individual

physicallyin chargeof the sample collection. The chain-of-custodyrecord

mm may be completedcontemporaneouslywith the sample log or prior to the

shipmentof samplesto the laboratory. The chain-of-custodyrecord

contains informationon the date of samplecollection,the sampler,them
projectname and number,laboratoryprojectnumber,the numberof

containersof each samplebeing shipped,and an itemizationof the analyses

" requestedfor each sample,togetherwith any remarksabout the sampleprior

a
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to shipment. The chain-of-custodyrecord is enclosedwith the samples

m after it has been signed by the sampler. The record is then signedeach

time possessionof the sampleschanges,with the signatureof the person

m relinquishingand receivingthe sample,as well as the time of exchange

being indicatedon the record. A samplecopy of a chain-of-custodyform is

set forth on Figure 3 of Appendix B.
i

6.1.3 AccessionBook
i

The accessionbook is maintainedat the receivinglaboratoryby the sample

m custodian. When samplesarrive from the field, each containeris assigned

a laboratorynumber,which is then logged into the accessionbook. Other

m importantinformationentered into the accessionbook includesthe name of
the shippingfirm or personwho deliveredthe samplesto the laboratory,

the date receivedand the individualtaking custody,the containersize and
m

any comments relatedto possiblemishandling,abuse, or obviousdamage to

the shippingcontaineror contents,the name of the client,the date and

mr_ time of samplecollection,the sampler'sinitials,and the site from which

the samplesoriginated. The accessionbook becomesthe permanentrecord of

m all samplesreceivedby the laboratoryfor analysis. A samplepage from

the accessionbook is presentedon Figure6 of Appendix B.

i

6.1.4 TrackinqSheets

i
The trackingsheetsare developedat the time the samplesare logged into

the accessionbook. Each samplereceivedat the laboratoryhas its own

m unique trackingsheet. The trackingsheet containsthe date the sample was

taken, receivedby the laboratory,preparedfor analysis,and finally

m analyzed. Resultsof analysis,as well as dilutionof the sampleor any

other conditionsused, are also noted. Trackingsheets are utilized for

presumptiveas well as confirminganalysis. Final reportsare generatedm
from the informationon the trackingsheets. The trackingsheet for each

sample,as well as any notes, chromotographiccharts,and atomic absorption
O

i
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printoutsare permanentlyfiled in the recordsof the laboratory. A sample

m tracking sheet is presentedon Figure 5 of AppendixB.

mm 6.1.5 ExtractionLoq

Varioustypes of analysesrequirethat sample extractionand subsequentm

volume reductionoccur. Each samplewhich undergoesthis process is

recorded in the extractionlog with informationon all conditionswhich
m

existedduring the creationof the final extract. Typical information

includesthe samplenumber,initialvolume,final volume,date the

m extraction/volumereductionwas produced,analystperformingthe work, the

methodologyutilized,and any commentsabout the nature of the sample. The

mm extractionlog is a permanentrecordmaintainedby the laboratory.

The flow of samplesand analyticaldata within the Canonielaboratoryismm
illustratedon Figure 2. Omittedfor clarityare procedureswhich involve

calibrationof instrumentationfor each analyticalrun and verificationof

instrumentdetectionlimits,which are conductedon a quarterlybasis.

m 6.2 Reaqent Documentation

m Writtendocumentationof reagentsutilizedin the laboratoryis maintained

in a reagentrecordbook. Informationmaintainedincludesthe date the

stock is made, the analystpreparingthe stock,the weight or volume of allm
materialsused in the creationof the stock, the sourceof the chemical,

and the source lot number. The record includesinformationfor stock

mm standards,intermediatestock, and qualityassurancestock. U.S. EPA

protocolsare followedin the creationand testingof all stock. All stock

mm bottlesare clearlylabeledwith the exact contentsof the bottle,the

concentration,the date of creation,the expirationdate, and the analyst

who createdthe stock. Reagentsare stored at conditionsappropriateform

each stock, and are discardedafter standardpermissibleholdingtimes have

been exceededor if contaminationor decompositionof the stock is evident.

mm
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For generalinorganicanalysis,AnalyticalReagent (AR)grade reagentsare

m utilized. Metal analysisperformedvia atomic absorptionspectroscopy

employsreagentsand solventsof spectroquality. For organic analysis,the

1 minimumpurity used is AR grade. For high-pressureliquidchromatography

(HPLC),HPLC-gradesolventsare used. Where requestedanalysisrequires

more stringentgrades of reagents,those reagentsare utilized. All base
1

stock for the creationof reagentsin the laboratoryare purchasedfrom

reputablesuppliersand are of the requisitestandardpurity. Typical

1 commercialsuppliersutilizedby the laboratoryfor the purchaseof base

stock and standardsincludeSupelcoand Chem Service,along with Foxboro,

m J.T. Baker, FisherScientific,Aldrich,and AmericanScientific. Several

sourcesare used so that a contaminationor defect in one source can be

l detected,by comparisonagainstanothersource,before a great deal of
false analyticalresultsare reviewedand published. The use of multiple

source in stockingthe laboratory'schemicalneeds, therefore,promotes
l

additionalqualityassurancethroughoutthe analyticalprocess. Stock and

standardsolutionsare trackedin a manner illustratedon the forms

presentedas Figures7, 8, and g of AppendixB.

1 6.3 Packinqand Shippinq

In additionto sample collectionand preservationrequirements,especially1
the maintenanceof sample temperatureat four degreesCentigradeuntil

extractionor analysis,samplesshouldbe packed and shippedproperlyto
l

maintainthe health and safetyof sampletransporters. Guidelinesfor

packingand shippingof samplesare includedin AppendixE.
l

1

1

p

\
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7.0 CALIBRATIONPROCEDURESAND FREQUENCY

i

mum 7.1 CalibrationProceduresfor LaboratoryEquipment

Equipmentat Canonie'slaboratoryin Stockton,California,is routinely
i

calibratedin accordancewith the methodology-specificprotocols,and meets

the minimum requirementsestablishedby U.S. EPA laboratoryprotocols.

== Analysis of air monitoringsampleswill be performedby DHS certifiedand

approvedlaboratories,and calibrationstandardsshouldmeet the

a appropriaterequirements.

m 7.2 CalibrationProceduresand Freouencyfor FieldInstruments

Equipmentutilizedin the field will be calibratedprior to each day°s use.
u

The proceduresfor each piece of equipmentwhich Canonie anticipateswill

be utilizedare set forth below. If other instrumentsare used, the

manufacturer'scalibrationprocedureswill be followed.

m 7.2.1 Thermometer

m Using a NationalBureauof Standards(NBS)-approvedthermometer,immerse

both the field thermometerand NBS-approvedthermometerinto a beakerof

water and note any differencesfor the field probe.

Recalibratethe field probe as necessary.
==

7.2.2 SoecificConductanceMeter

==

Calibratemeter and probe using the calibrationcontroland the conductance

calibrationline on the meter dial.
g

D
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Turn the functionswitch to read "conductivityx 10" and then depressthe

M cell test button,noting the deflection. If the needle falls more than two

percentof the reading,clean the probe and retest.

m

Using at least two potassiumchloridebuffer solutionswhich will most

likely bracketthe range of expectedconductivity,note accuracyof the
m

water and probe and clean probe if necessary.

mm 7.2.3 pH Meter

am Place electrodesand the manufacturer'ssuppliedbuffer solutionsin a

water bath at the temperatureof thewater to be sampled. After

mm temperatureequilibriumhas been established,measurethe temperatureand

adjust the temperaturecompensationknob for the temperatureindicated.

mm
If refillableelectrodeprobes are used, remove the electrodecap and check

that probe solutionis above the full mark.

Immersethe probe in the pH 7 buffer solutionand adjustthe calibration

m controlto read pH 7.

Remove the probe, rinse with distilledwater and then immersein either theI

pH 4 or pH 10 buffer solution,dependingon the expectedpH of the sample

solution.
am

If the pH meter does not registerthe correctpH for the buffer solution

m tested,adjustthe calibrationknob on the back of the instrumentso that

the meter reads the correctpH as definedby the buffer solutiontested.

mm

After rinsingthe probe, insertthe probe into the sample to be tested and

allow the probe to come to equilibriumwith the samplewater prior tom
recordingthe readout.

P
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7.2.4 CenturvOrqanicVapor Analyzer

mm

Calibrationof an OVA when the instrumentis used in the surveymode is

am accomplishedaccordingto the followingprotocol:

I. The "Gas Select"control is presetto the desireddial indication

am prior to turningon the instrument. The instrumentis factoryset

to read out directlyin terms of methane in air.
m

2. Move the INSTRUMENTSwitchto ON and allow five minutesfor warm

i up.

3. To set the audiblealarm to a predeterminedlevel, first turn theam
PUMP switchto ON, then adjustthe meter pointerto the desired

alarm level,using the CALIBRATEADJUST (zero)knob. Turn the

m Alarm Level Adjust Knob on the back of the ReadoutAssemblyuntil

the alarm is just audible.Adjust the speakervolume with the

VOLUME Knob. If the earphoneis used, plug in and readjustthe

volume as desired. The instrumentis then presetto activatethe

m alarm when the level exceedsthat of the setting.

4. Move the CALIBRATESwitchto X10 and adjustthe meter readingto
no

zero with the CALIBRATEADJUST (zero)Knob.

m 5. Check that the PUMP Switch is ON and observethe SAMPLE FLOW RATE

Indicator. Indicationshouldbe approximately2 units.

mm

6. Open the H2 TANK VALVE one turn and observethe readingon the H2

i TANK PRESSUREIndicator.(Approximately150 psi of pressure is

requiredfor each hour of operation.)

i
7. Open the H2 SUPPLYVALVE one-halfto one turn and observethe

readingon the H2 SUPPLY PRESSUREIndicator.

Nmm
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8. Confirmthat the meter is still readingzero (readjustif

m required).

m 9. Depressthe igniterbutton. There will be a slight "pop" as the

hydrogenignitesand the meter pointerwill move upscaleof zero.

i Immediatelyafter ignition,releasethe igniterbutton. Do not

depress igniterbuttonfor more than six seconds. If burner does

not ignite,let instrumentrun for severalminutes and try again.

m After ignition,the meter pointerwill indicatethe background

level of the organicvapor to which it is calibrated. This

i backgroundlevel is nulledout using the CALIBRATEADJUST (zero)

Knob.

i

The OVA is calibrateddaily using speciallyobtainedcalibrationgases

m purchasedfrom compressedgas manufacturers. A certifiedcylinderof
organic-freeair and a certifiedcylinderof an organicvapor, such as

methane, at a known concentration,are purchasedfor calibrationpurposes.

Each gas is used to fill separatecalibrationgas bags.

m Afterthe OVA haswarmedup at the startof eachday'suse,the OVA is

firstcalibratedto thezerogas standard.The zerogas bag is filledwith

m a quantityof the organic-freegas,and thecalibrationgas bag is filled

with a quantityof the knownconcentrationorganicgas. Eachbag has a

valvedsamplingtube,allowingthe OVA operatorto controlthe flowof them
gas fromthe bag. The OVA is calibratedto theorganic-freegas by

connectingthe tubeof thegas bagto the inletportof the OVA. The valve

m to the bag is opened,and theOVA meterreadingis monitored.The

CALIBRATEADJUSTknobis adjusteduntiltheOVA meterreads0.0. The zero

m gas is sampledfor an additional15 secondsto verifythe zerocalibration.

After the zero calibrationis established,the zero gas bag valve is closed=

and the bag detachedfrom the OVA. The known standardgas bag is connected

to the inlet port of the OVA, and the valve to the bag is opened. After
P

the meter readinghas stabilized,the meter reading is adjustedto read the

U
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known concentrationof the organicgas by adjustingthe GAS SELECT knob on

m the OVA. The OVA meter readingis observedfor 15 secondsto verify that

the calibrationis maintained. The gas bag valve is then shut, and the gas

mm bag tube disconnectedfrom the OVA.

After completingthe calibrationwith the known standard,the OVA is again
u

connectedto the organic-freegas bag, and the zeroingof the OVA meter is

checked. The OVA meter should read between0.0 and 0.2 if calibrationhas

m been maintained. If the readingis within this range, a final check is

performedby closingthe valve to the organic-freegas bag. If the reading

m on the OVA meter is between 1.0 and 1.8, the OVA may now be used to monitor

organicvapors. If either of the readingsis not observed,the OVA must be

m re-calibrated,as describedabove.

Maintenanceof the GC Unit
m

Maintenanceof the GC unit will be conductedin accordancewith the

imm_ manufacturer'sinstructions. These instructionswill be kept on file at

the base office for the OVA GC unit and will be strictlyobserved.

m Additionalcopies of the instructionswill be includedwith the OVA GC when

shipmentis made to the field.

m
7.2.5 Gilian Pump Samolinq

am
Gilian pumps are used during solid sorbent,particulate,and metal

monitoring. The calibrationprocedureto be utilizedwill be the same for

m all samplingmedia used during an integratedsamplingperiod. The Gilian

pump is calibratedby attachingthe pump with the samplingmedia in-lineto

mm a thin film bubblemeter via a tygon tube. The pump is startedand allowed

to operatefor five minutes. The pump draws a thin film through a known

volume in the test chamber. The time it takes to displacethe known volumemm
is used to electronicallydeterminethe flow rate at which the pump is

operating. The flow rate is shown on a digitalreadouton the face of the

thin film bubblemeter. The desiredflow rate can be achievedby adjusting

mm
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the flowvalveon thepump. Whenthedesiredflowrate is obtained,at
m

leastthreeadditionalreadings,withoutanyfurtheradjustmentof the

valvewill be obtained.Theseflowratesmustremainwithinfivepercent

m of the set flowrate. The in-linesamplemediacan be retainedfor
additionalcalibrations.

7.2.6 CombustibleGas Indicator

m

Calibrationof a combustiblegas indicatoris accomplishedaccordingto the

followingprotocol:
m

I. Make sureinstrumentis cleanand serviceable,especiallysample

m linesanddetectorsurfaces.Checkbatterychargelevel. If in

doubt,chargebatteryas describedin operatingmanual. Some

m unitshavechargelevelmeters,whileothershaveonlylow-charge
alarms.

a_
2. Turnunitto ON position,and allowinstrumentsufficientwarm-up

time. Verifythatsamplepump is operable(if so equipped)when

m analyzerisON.

m 3. Withthe intakeassemblyin combustiblegas-freeambientair,zero

themeterby rotatingthe zerocontroluntilthemeterreads0

mm percentLEL.Calibrateunitagainstknownconcentrationof a

calibrationgas by rotatingthecalibrationcontrol(spanor gain)

untilthemeterreadsthe sameconcentrationas the known
m

standard.For thoseinstrumentswith internalor non-adjustable

span,a calibrationcurveshouldbe prepared,usingconcentrations

mm in the rangeexpectedto be encountered.If necessary,adjust

alarmsettingto appropriatecombustibilitysetting.
mm

4. Positionintakeassemblyor cell in closeproximityto areain

questionto get accuratereading. If alarmoccurs,or if readings

reachthe actionlevelsdesignatedin the safetyplan,personnel

m
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should evacuate area. If instrument malfunction occurs, personnel
m should evacuate area.

u Some importantfactorsto keep in mind during use are:

o Slow sweepingmotionsof intakeor cell assemblywill help assurem
that problem atmospheresare not bypassed. Cover an area from

floor (ground)to ceiling,or above breathingzone.
n

o Operationof unit in temperaturesoutsideof recommended

u operatingrange may comprom!seaccuracyof readingsor damage the

instrument.

m

o Platinumfilamentdetectorsmay be poisoned (reducedin

sensitivity)by gases such as leadedgasolinevapors (tetraethyl
m

lead), sulfurcompounds(mercaptansand hydrogensulfide),and

siliconcompounds.

o Many combustiblegas detectorsare not designedfor use in

I oxygen-enrichedor depletedatmospheres. If this conditionis

encounteredor suspected,personnelshould evacuatethe area.

B Speciallydesignedunits are availablefor operationin such

atmospheres.

n
o An oxygen detectorshould alwaysbe used in conjunctionwith

explosimeters.

o Accuratedata dependson regularcalibrationand battery

m charging. See operatingmanual.

o More than any other factor,effectiveutilizationof unit

requiresoperatorwith full understandingof operatingprinciples

and proceduresfor the specificinstrumentin use.

n
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7.2.70xvaen Meter
i

Calibrationof an oxygenmeteris accomplishedaccordingto the following

m protocol:

mm I. Make sure instrumentis clean and serviceable,especiallysample
lines and detector surfaces. Consultrecordson instrument

maintenanceto determineif detectorsolutionshouldbe changed.
i

Some instrumentswill need this serviceafter as little as I to 2

weeks of use.
i

2. Check batterycharge level. If in doubt, charge batteryas

m detailed in operatingmanual. Some units have charge level
indicatorswhile others have alarmsthat will indicatea low

am charge.

3. Verifythatsamplepump isoperable(ifso equipped)when analyzer

is on. Turn instrumenton and,usingcalibrationknobon

instrument,calibrateagainstfreshair (20.9percent02) by

= aligningmeterneedleat Z0.9percent. If unitis equippedwith

alarmmode,setalarmat desiredlevel.

i

4. A quickfieldcheckcan be accomplishedby exhalingintothe

i sensor,thisshouldcausea definitedrop in 02 readingsand
activateany alarms. Allowfor instrumentwarm-up,if necessary,

beforeenteringsiteto takereadings.
Hi

5. Positionintakeassemblyor sensorin closeproximityto areain

mm questionto get accuratereading. If alarmoccurs,personnel

shouldevacuatearea,unlessequippedwithsuppliedair equipment

mm suitablefor use in an IDLHatmosphere.

i
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Some importantfactorsto keep in mind during use are:
m

o Slow sweepingmotionsmay assist in the preventionof bypassing

m problemareas.

lm o Operationof instrumentin temperaturesoutsideof manufacturer-

specifiedoperatingrange may compromiseaccuracyof readingsor

lm damage unit.

o Presenceof known interferinggases, especiallyoxidants,can

Ill affect readings (forexamplethe EdmontModel 60-400 Oxygen

Monitorhas interferencesof the followinggases in

m concentrationsgreaterthan 0.25 percentor 2,500 ppm: SO2,

fluorine,chlorine,bromide,iodinesand nitrogenoxides). See

m the operatingmanual for unit being used.

mmmq_ o The oxygendetectorcan alsobe poisoned(decreasein
sensitivity)by exposureto variousgases. Somedetectorsare

poisonedby concentrationof mercaptansand hydrogensulfide

mm greaterthanor equalto I percent.See operatingmanualfor

unitbeingused.
mm

o When relyingon alarmmodeforwarningsof oxygendeficient

mm atmospheres,a manualcheckof the alarmfunctionat regular
intervalsis recommended.

mm
o Whereverapplicable,protectinstrumentwitha disposablecover

to preventcontamination.
mm

o Mostunitswill haverechargeablebatterypacksthatprovide

mm continuousoperationfor8 to 12 hours. Rechargingbatteries

priorto expirationof the specifiedintervalwill insure

_ operationwhileon a site.

lm
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o More thanany otherfactor,effectiveutilizationof unit

m requiresoperatorwith fullunderstandingof operatingprinciples

and proceduresfor the specificinstrumentin use.

n

7.2.8 RadiationMeter

B
Calibrationof a radiationmeteris accomplishedin accordancewith the

followinggeneralizedprocedures.The specificprotocolspresentedin the
1

instructionmanualsaccompanyingthe instrumentmust be consultedfor

particularcalibrationprocedures.
m

I. Choosean instrumentor interchangeabledetectortubewhichis

m correlatedto the radioactiveconstituentsanticipatedby the

investigationworkplansfor the project.

i

2. Turnthe selectorswitchto standbyor to the warm-uppositionand

allowthe instrumentto warm-upforone to two minutes. After

warm-up,turnthe instrumentselectorswitchto the batterycheck

positionand checkthe batterystrength.
l -'

3. Turnthe rangeselectorswitchto the appropriatescalefactor

m (e.g.,IOOX,IOX,IX,0.1X)andcheckor calibrateinstrumentwith

a radioactivechecksource. Evaluatethe instrumentresponsein

m relationto the calibrationsource,and tunethe instrument
responseto matchthe calibration.Note:At a minimum,Coleman-

typelanternmantlesmay be usedas a checksource,sincethe

l mantlesare coatedwith radioactivethoriumoxide.

t 4. Turn audio switch on, if an audio warning signal is desired.

Choosea needle responseaction (fast/slow), and turn the range

mm selectorto the mostsensitivesetting.The instrumentis now

readyto utilizein radiationsurveys.

I
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8.0 ANALYTICALPROCEDURES
i

m 8.1 Selectionof Parameters

m The selectionof parametersfor the projectis made throughan evaluation

of existingdata and an analysisof data needs with respectto the project

objectives. The parametersof interestare designatedin the Samplingi
Plan, and particularparametersto be addressedin each sample are noted.

m 8.2 Selectionof Procedures

dun Proceduresto be utilizedin accomplishingthe activitydescribedin the

work planare thosepractices,methods,protocols,and proceduressetforth

m in U.S.EPA SW-845TestMethodsfor EvaluatingSolidWaste:Physical/Chemi-

cal Methods ThirdEdition(1987),and relevantmaterialstestingmethods

a_ approvedby the AmericanSocietyof TestingandMaterials(ASTM),including
the following:

m ASTMD422 Methodfor Particle-SizeAnalysisof Soils

ASTMD1586 Methodfor PenetrationTestand Split-BarrelSamplingof

m Soils

ASTMD1587 PracticeforThin-WalledTubeSamplingof Soils

m ASTMD2113 PracticeforDiamondCoreDrillingfor Site

Investigation

ASTMD2434 TestMethodfor Permeabilityof GranularSoils
i

ASTH04220 Practicesfor Preservingand TransportingSoilSamples

m The analyticalproceduresto be usedin accomplishingthework planinclude

thosesummarizedin Tables2 through27 of AppendixB. Detectionlimits

i statedin thesetablesarethosenormallyachievableby the laboratory.

am
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9.0 DATAREDUCTION,VALIDATION,AND REPORTING
m

m Datareductionis the processof convertingmeasurementsystemoutputsto

an expressionof the parameterwhichis consistentwith the comparability

aid objectiveidentifiedin Section5 of thisplan. Calculationscompleted
duringdatareductionof analyticalresultsare describedin theU.S. EPA

analyticalmethodsand procedures.
m

Fielddatacollectionand validationwillfollowthe processillustratedon

am Figure3. Priorto datacollection,.determinationsaremade regardingthe

datawhichis requiredand themethodologyto be used. Oncethe data is

am obtained,it is reviewedand assessedfor overalladequacyby the

OperationsCoordinator.If it is determinedthatthe initialdata

collectionactivity,or a portionthereof,did not provideadequatedata,m

the activitywillbe repeated.

Calculationsperformedduringdatareductionare reviewedby the chemist

performingthe analysis,by theengineer/scientist/techniciancollocting

am data in the field,or by theengineer/scientistevaluatingdata in the

office,priorto the releaseof anydatareporting,thus assuringthat

m reportingerrorsare keptto a minimum. Laboratoryreviewof data

reductionis illustratedon Figure2.

i

Analyticalresultsreportedfor eachsampleareverifiedto assureproper

identificationby comparingtheoriginalsamplecollectionlogswiththe
am

chain-of-custodyformsandthe variouslaboratorylog books. Basedupon

the resultsof thisvalidationprocedure,the laboratorycertifiesthatthe

m resultsare in compliancewiththe qualityassuranceobjectivesfor

accuracyand precision.Uponcertificationby the laboratorymanager,the

u reportedvaluesare receivedandreviewedby thetechnicalstaffand the

QualityAssuranceCoordinator,if deemednecessary.Analyticaldata is

presentedin a formatillustratedon Figure4.

i
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Fieldor analyticaldataenteredintothe corporatecomputerdatabasefor
mm

storage,analysis,or reportgenerationis initiallysubmittedto the

Managerof Data Processing,or his designee.Data submittedfor entryhas

mm beencheckedand verifiedby the engineer,scientist,chemist,or

technicianas beingaccurateandcomplete,andmeetingthe quality

am assurancecriteriaestablishedforthe phaseof work in whichthedatawas

developed.Data is thenenteredintothe computerby data entryoperators

usingstandardizedentryformsdevelopedespeciallyfor the typeof datamm
underconsideration.

am
Afterentryof the data intothe computer,a hardcopyprintoutof the data

is generatedand the printoutis compareddirectlywiththe originaldata

i sheets. A dataentryoperatorwho was not involvedin the originalentry

of the data to the computerreviewsthe hardcopyprintout. Eachentryis

m reviewed,and inaccurateentriesare highlighted.Afterreviewis

complete,the hardcopyprintoutis returnedto the originaldataentry

mm_ operatorand the notedinaccuraciesare corrected.A finalprintoutof the
data is generatedby thecomputerand the correctedversionof thedatabase

is reviewed.Afterall correctionshavebeenmade to thedatabase,the
am

originaldatasheetsare stamped"POSTED",and filedin the office's

centralfile.
i

Data,information,or designssubmittedto the draftingdepartmentfor

mm developmentare initiallypreparedby theengineeror scientistcharged

withthe responsibilityfor creationof a graphicalrepresentation.The

sketchor graphicrepresentationis thenreviewedby the engineerormm

scientistoriginatingthe materialand the chiefdraftsmanforformat,

intent,and consistencywithpriorwork. Thedrawingis thenassigneda
mm

uniqueprojectdrawingnumber,the numberand titleof thedrawingis

enteredintothe draftingdepartmentlog,and a draftsmanis assignedto

i formallydevelopthe drawing.Aftercompletingthe initialpresentationof

thedrawingon mylar,a papercheckprintis producedfor reviewby the

o originatingengineeror scientist.All informationon the checkprintis

reviewedand approvedinformationis highlightedwitha yellowhighlighter

i

. CanomeEnvironmental



m

87

marker,whileincorrectinformation,changes,or additionsare notedin red
m

ink. The checkprintis thenreturnedto the draftsmanfor correction,and

a finalcheckprintis issuedfor review. Uponapprovalof the finalcheck
m

print,the originatingengineeror scientistsignsanddatesthemylar

original.The drawingis thenreviewedby the taskleaderor project

m managerforconsistencywithprojectobjectives,and thenthe taskleader

or projectmanagersignsand datestheoriginalmylar.

m

Revisionsto previouslyapprovedmylardrawingsare submittedto the

draftingdepartmenton paperprintsof theoriginalmylar. Revisionsarem
made to themylar,with a reviewprocessoccurringas notedabovefor

originalwork. When the revisionsare finallyapproved,a notationof the

m revisionscopeis notedin the marginof thedrawing,andthe dated,

reviseddrawingis thensignedby the individualapprovingthe revisionas

m presented.

M_ Data presentationin reportssubmittedthroughthis RI/FS will be developed

at the time of report preparationand will be dictated by factorssuch as

the number of constituentsobservedabove detectionlimits,ease of
m

understanding,and clarityof presentation. The final format shall be

determinedby the author(s)of the report. Periodicpresentationof
i

finalizeddata to the NavFac ProjectOfficerwill be in accordancewith a

formatwhich is mutuallyacceptableto the NavFac ProjectOfficer and

" Canonie.

m=

m

am

m
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I0.0 INTERNALQUALITYCONTROL
m

1 10.1 MeasurementSystems

m Qualitycontrolproceduresareestablishedfor laboratoryand field

activities.Canonieroutinelyfollowsthe qualitycontrolprocedures

1 establishedforall fieldactivitiessuchas sampleblankcollection,

duplicatesamplecollection,fieldverificationof measurements,and

comparisonof thenumberof samplessubmittedforanalysiscomparedto the1
numberindicatedpriorto the initiationof the samplingepisodeas a check

on samplingcompleteness.Foranalyticalwork,the proceduresset forthin

1 the U.S.EPA publicationSW-846,"TestMethodsfor EvaluatingSolidWaste:

Physical/ChemicalMethods"- ThirdEdition(1987),the NIOSHManualof

1 AnalyticalMethods,and 40 CFR 136are followed.

Fieldqualitycontrolactivitiesincludethe use of calibrationstandards

and blanksfor pH, specificconductance,temperature,and organicvapor

analysis.Specialsamplesare routinelysentto the laboratory,including
am

tripblanks,blindreplicates,sampleblanks,and filtrationblanks. These

samplesprovidethe quantitativebasisforvalidatingthedata reported.

m Thesesamplesareexplainedin greaterdetailbelow.

am 10.1.1 Trio Blanks

am Trip blanks are requiredfor assessingvolatileorganicprioritypollutants

in water samples. The trip blanksconsistof a volatileorganicanalysis

(VOA) samplecontainerfilledwith reagentwater which is shippedto the
am

site with the other VOA samplecontainers. A minimumof four percentof

the samplesincludedin a shipmentto the laboratoryfor analysisare trip

am blanks.

I
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10.1.2 Replicates
i

Replicatesof soilandwatersampleswill be submittedfor analysisof all

I parametersspecifiedforthosesamples.Unlessotherwiseindicatedby

analyticalresultsor otherfactors,a minimumof 10 percentof all samples

m will be replicates.The identityof the replicatesampleswillnot be

revealedto the laboratoryuntilcompletionof the analyses.

m

True replicatesof soilsamplesarenot typicallypossiblebecausechemical

constituentsare rarelydistributeduniformlyin themedia,evenwithin
HI

smalldistanceswithinthe soilmatrix. This is especiallytruefor

samplescollectedfor volatileorganicanalysis,sincemixingis not

iN appropriateand the lengthof timebetweenextractionof the samplefrom

the soilmatrixand finalcappingand sealingof the samplefor shipment

am mustbe minimizedto preventvolatilizationof organicsfromthe sample.

Therefore,somedifferencescan be expectedfrom"replicate"soilsamples

lm_ takenfor volatileorganicanalysis.

10.1.3 SampleBlanks

A minimumof 10 percentof thewatersamplessentto the laboratoryfor

m volatileor semi-volatileorganicanalysiswill be sampleblankscomposed

of the reagentwaterpassedthroughthe samplingpumpandtubingassembly

mm priorto monitoringwellsampling.Volatileor semi-volatileorganics

presentwithinthe pumpor tubingareassessedby collectinga sampleof

m reagentwaterpassedthroughthe samplingapparatusaftercompletionof all
preparatorywashingandrinsingactivities.

i
10.1.4 FiltrationBlank@

el Groundwatersamplesscheduledfor analysisof inorganicparametersmay

requirefiltration.In orderto assessfiltrationapparatuscleaning

. proceduresand potentialcross-contamination,as well as any contamination

contributionby the filteritself,a filtrationblankis collectedfor

i
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every10 to 20 samplesfiltered.The filtrationblankis preparedby
i

passingreagentwaterthrougha freshlycleanedfiltrationapparatus.

u 10.1.5 BlindSamples

I Approximately10 percentof the samplessentto the laboratoryshallbe

blindsamples. Certifiedblindsamplesarepreparedin the laboratory

1 usingconcentrationsof organicsolventsnot uncharacteristicof actual

groundwatersamplesfromthe site. The IO percentrequirementfor blind

samplesis not to be construedas "everytenthsample"or a rigorous"I in1
10 samples",but ratheras a randomlyspacedadditionof sampleswhich

numericallyapproximate10 percentor moreof the actualgroundwater

m samplescollected.The blindsamplesassessthe precisionand accuracyof

the analystin the performanceof the analyticalmethods.
I

10.2 QualityReviewof Studiesand ReportPreparation

m_
The purposeof qualityreviewsthroughthecourseof analyticalworkand

remediationactivitiesis to assurethatthe servicesrenderedana the
l

documentationproducedmeetcurrentlyacceptedstandardsof professional

conduct.The levelof effortfor eachprojectwillvarydependingon the

m typeof projectundertaken,the durationof the project,and the relative

sizeandcomplexityof thework. Smallprojectsmay requireonlyperiodic

l discussionsamongtaskforcepersonnelanddepartmentmanagersto meet

minimumreviewstandards.Qualitycontrolon largerprojectsmay require

1 thata speciallyselectedreviewteambe assembledformore frequent

meetingsanddiscussions.Qualitycontrolreviewswouldthenbe scheduled

on a regularbasis,withthe opportunityto holdotherreviewswhenthe
I

needarose,remainingas an optionforthe taskforceand the reviewteam.

1 The followingoutlineidentifiesapplicablereviewphases,timing,and

personnelinvolvedin qualitycontrolreviews. The outlinehasdirect

applicationto largeprojectsas wellas smalltasks,withappropriate

adjustmentsto reflectthe scopeof work. The timeto plan,schedule,and

l
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conductqualitycontrolreviewsshouldalwaysbe consideredpartof design,m
construction,and documentationphasesof the project.

m
Eachprojectis dividedintophasesforqualitycontrolreviews. At each

phase,the reviewshouldincludeassessmentof the work in relationto

m clientgoalsandregulatoryrestrictions,contractualcommitments,

technicalmerit,projectscheduling,budget,assignmentof appropriate

m personnel,departmentand intra-companycoordination,projectproblem

resolution,documentation,andconsistencywithoverallcorporateand

clientpolicy. Key elementsto successof anyqualitycontrolreviewaream
the identificationof problemareas,maintenanceof communicationtoward

implementationof solutions,and follow-upanalysisanddocumentation.
m

Qualitycontrolduringthe preparationof designsand reportsrelieson

m documentationof datautilizedandpeerreviewof conclusionsdrawnfrom

the assembleddatabase.The comparabilityobjectiveestablishedforthe

m_ projectis of particularimportancewhendata is derivedfrommany sources

(i.e.,the databaseis comprisedof secondarymeasurements).Documentation

of secondarydatatypicallyis accomplishedvia dataverification/trackingm
checklists_withaccompanyingwrittencriteriadescribing"acceptable"data

to insureconsistencyin dataselection.Thisallowsalldatabase
i

componentsto be tracedto the primarygeneratorand forcesa reviewof the

dataqualityas thedatabaseis assembled.All projectpersonnelare

1 responsiblefor utilizationandmonitoringof thisprocess;complianceis

auditedby the QualityAssuranceCoordinator.Uponcompletionof the

1 database,data interpretation,evaluation,andreportpreparationcommence.

Interpretationmay requireconsultationwith individualsversedin

statisticalanalysisor use of computerizedstatisticalroutines.DataIN
evaluationsincorporatepeerreviewto providebroad-basedinsightto data

correlationsand interactions.
iI

Im
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11.0 AUDITS
lid

m Qualityassuranceaudits are performedto assureand documentthat quality

controlmeasures are being utilizedto providedata of acceptablequality

i and that subsequentcalculations,interpretation,and other projectoutputs

are checked and validated. The QualityAssuranceCoordinatoror a member

m of the QualityAssuranceReviewTeam will visit the site periodicallyand

unannouncedto assure that the designatedcontrolproceduresset forth in

this document are practiced.m

System and performanceauditsmay be conductedby the QualityAssurance

I Coordinator. The QualityReviewTeam will conductprojectaudits of

calculations,interpretations,and reportswhich are based on the

1 measurementsystem outputs.

l _ 11.1 SystemsAudit

A systemsauditmay be conductedon allcomponentsof measurementsystemsl
to determineproperselectionand utilization.The systemsauditincludes

evaluationof bothfieldand laboratoryprocedures.
D

11.1.1 Orqani(ationand Personnel
m

The projectorganizationis reviewedforcompliancewiththe proposed

m organizationand forclarityof assignedresponsibility.Personnel

assignedto the projectwillbe reviewedto determinethatassigned

responsibility,skill,andtrainingof the personnelare properlymatchedm
to the requirementsof theproject. TheTechnicalProjectDirectorwill

maintainfirsthandknowledgeof his/herteam'scapabilitiesand will

m discussthe organization'sefficiencywiththe QualityAssurance

Coordinator.Assignedpersonnelmay be interviewedby the Quality

AssuranceCoordinatorduringan audit.

U
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11.1.2 Facilitiesand EouiDmentm

The auditwill addresswhetherfieldtools,analyticalinstruments,and

constructionequipmentare selectedand usedto meetrequirementsspecified

by the projectobjectivesstatedin thisPlanandotherprojectwork

m plans.Equipmentand facilitiesprovidedfor personnelhealthand safety

will alsobe evaluated.Calibrationanddocumentationproceduresfor

1 instrumentsusedin the fieldwillreceivespecialattention.

11.1.3 Analytical Hethodoloqyi

Routine external performanceevaluations, as well as blind internal
1

performanceevaluations, are generally conductedin cooperation with
standard procedures of the U.S. EPA. A review of analytical methodologyin

m regardto the datarequirementsforthe projectwill alsobe performed.An

on-siteobservationof analysttechnique,datareduction,andrecordkeeping

may be performed,if determinednecessary.Periodicreviewof the

precisionand accuracyof data is essential.

1

11.1.4 Samolinqand SampleHandlinqProcedure

ll
An auditof scheduledsamplesversussamplescollectedversussamples

receivedfor analysismay be performed.Fielddocumentationwill be

m, reviewed.If deemednecessary,a sitevisitwillbe made to assurethat

designatedcontrolproceduresare practicedduringsamplingactivities.

l

]1.I.5 DataHandlina

ll

Duringa systemsaudit,the QualityAssuranceCoordinatorwill reviewdata

handlingprocedureswiththe TechnicalProjectDirectorand TaskLeaders.

1 Accuracy,consistency,documentation,and appropriateselectionof

methodologieswill be discussed.

1
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11.2 PerformanceAudit
I

These audits are intendedprimarilyfor analyticaland data generation

I systems. Canonie'slaboratoryregularlyparticipatesin, and successfully

completes,U.S. EPA PerformanceEvaluations(WS and WP series). Ongoing

I performanceevaluationsincludeduplicates,matrix spikes,QC check

samples,etc.

m

11.3 Pro3ectAudit

m
Projectauditsencompassthe aspectsof both the systemsaudit and the

performanceaudit. The projectaudit typicallyoccurs at least twice for a

Im short-termprojectand more often during long-termprojects. Timing is

keyed to the systemsinvolvedand the projectobjectives.
m

11.4 QA Audit Reoort

A writtenreport of the QualityAssuranceaudit may be preparedto include:

i
I. An assessmentof task force'sstatus in each of the major project

areas.
m

2. Clear statementsof areas requiringimprovementor problemsto be

m corrected. Recommendationand assistancewill be provided

regardingproposedcorrectiveactionsor system improvements. If

m no action is required,the reportwill state that the QA audit was

satisfactorilycompleted.

m

3. A timetablefor any correctiveaction required.

m 4. A follow-up to assure that recommendations have been implemented.

el
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12.0 PREVENTIVEMAINTENANCE
I

I Preventive maintenance of all field equipment proceeds routinely before

each sampling event; more extensive maintenance is performed on the basis
mm of hours in use.

m Laboratoryequipmentis maintainedon a regular,scheduledbasis. This

maintenanceis documentedin the laboratoryrecordsbook for each

instrument. Emergencyrepair or scheduledmanufacturer'smaintenanceis
am

providedunder repair and maintenancecontractswith factory

representatives.
U

Im

g

mm

am

iN
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13.0 DATAASSESSMENT
I

a The purposeof data quality assessmentis to assure that data generated

under the program is accurate and consistent with project objectives. The

m qualityof datawillbe assessedbasedon the precision,accuracy,

consistency,and completenessof thedata thatis measuredor generated.

m

Dataqualityassessmentwillbe conductedin threephases.

13.1 Phase!

a Priorto datacollection,samplingand analyticalprocedureswillbe

evaluatedin regardto theirabilityto generatethe appropriate

IN technicallyacceptableinformationrequiredto achieveprojectobjectives.

ThisQualityAssurance/QualityControlPlanmeetsthisrequirementby

m _ establishingprojectobjectivesdefinedin termsof parameters,analytical
methods,and requiredperformancelevels.

m
13.2 Phase2

m Duringdatacollection,resultswill be assessedto assurethatthe

selectedproceduresare efficientandeffective,and thatthedata

m generatedprovidessufficientinformationto achieveprojectobjectives.

Precisionand accuracyof measurementsystemswill alsobe evaluated.In

m general,evaluationof datawill be basedon performanceauditsand review

of completenessobjectives.

Documentationwill include:

I I. Numberof replicatesamplescollected;

t 2. Numberof replicate,spike,and fieldblanksamplesanalyzed;

m
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3. Use of historicaldataand itsreference;
m

4. Identificationof analyticalmethodused;
am

5. Evaluationof thedatapackage,whichwill include:
am

o Initialcalibrationand calibrationverification,

mm

o Continuingcalibrationverificationafterevery20 samples

for elementalparametersand dailyfor semi-volatiles,I

o Spikedsampleanalysisafterevery10 samplesforelemental

i parametersand afterevery20 samplesfor semi-volatiles,

am o I0 percentpreparationblankanalysis,

o One duplicatesample analysisfor every 10 samples.

The technicaldirectorof Canonie'slaboratorywill be responsibleforanyIm
additionalevaluationrequiredof analyticaldatapackages.

am 13.3 Phase 3

el Throughoutthe datacollectionactivities,an assessmentof the adequacyof

the databasegeneratedin regardto completingthe projectobjectiveswill

am be undertaken.Recommendationsfor improvedqualitycontrolwill be

developed,if appropriate.In the eventthatdatagapsare identified,the

QualityAssuranceCoordinatoror QualityReviewTeammay recommendthe_m
collectionof additionalraw datato fullysupportthe project'sfindings

and recommendations.
gm
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14.0 CORRECTIVEACTION
Im

m Correctiveor preventiveactionis requiredwhen potentialor existing

conditionsare identifiedthatmay havean adverseimpacton data quantity

m or quality. Correctiveactioncouldbe immediateor long-term.In

general,any memberof the programstaffwho identifiesa condition

m adverselyaffectingqualitycan initiatecorrectiveactionby notifyingin

writinghis or her supervisorand theQualityAssuranceCoordinator.The

writtencommunicationwill identifythe conditionandexplainhow it may
m

affectdataqualityor quantity.Correctiveactionin the fieldis the

responsibilityof eachindividualof the on-sitestaff,with reviewof

am proceduresto be usedoccurringpriorto samplingepisodesand a checkof

the proceduresimplementedtakingplaceafterthe samplingepisodeis

m completed.

m_ Correctiveactionswith regardto laboratoryanalysesare the

responsibilityof the designatedlaboratory.In general,situationswhich

may requirecorrectiveactionare identifiedthroughthe analysisof travelm
blanksandblanksretainedin the laboratory,whichwouldshowany

potentialcontaminationof samplesby incorrectlaboratorypreparation

m proceduresor throughthe shippingphase,if it existed. Theseblanksare

includedin eachsampleset shippedto the laboratory,providinga constant

1 checkon thesetwo potentialsourcesof error. Duringanalysis,the

typicalprocedurewhichthechemistutilizesin testingthe samples

l involvesthe analysisof a laboratoryblank,a calibrationsample,a

laboratoryblank,severalfieldsamples,a livespike,a spikedlaboratory

blank,and severalduplicatesand/orreplicates.Overallqualitycontrol
m

in the laboratoryis maintainedby utilizingqualitycontrolstandards

whicharepreparedindependentlyfromcalibrationstandards.Preparation

m of qualitycontrolstandardsmay be by a chemistnot directlyinvolvedin

the preparationof the calibrationstandards,by an outsidelaboratory,or

by a manufacturer/supplierof laboratorysupplies.The acceptanceor

i'_ rejectionof analyticaldata is contingentuponthe resultsof analysis

Im
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presentedfor the qualitycontrolandcalibrationstandards.The plotting
am

of qualitycontroldataon a chartallowsfor continuedtrackingof quality

controlproceduresand results,withthis information,as well as all

m analyticalresultsretainedin the filesfor futurereferenceand review.

mm 14.1 ImmediateCorrectiveAction

mm Thistypeof correctiveactionis usuallyappliedto spontaneous,non-

recurringproblems,suchas an instrumentmalfunction.The individualwho

detectsor suspectsnonconformanceto previouslyestablishedcriteriaormm
protocolin equipment,instruments,data,methods,etc.,will immediately

notifyhis/hersupervisor.The supervisorandthe appropriatetaskleader

u willthen investigatethe extentof theproblemand takethe necessary

correctivesteps. If a largequantityof data is affected,the taskleader

1 must preparea memorandumto the ProjectManager,the client,and the

QualityAssuranceCoordinator.Theseindividualswillcollectivelydecide

on a courseof actionto correctthedeficiencieswhilethe project

continuesto proceed. If the problemis limitedin scope,the TaskLeader

willdecideon thecorrectiveactionmeasure,documentthe solutionin the
J

appropriateworkbook,andnotifythe ProjectManager,the client,and the

QualityAssuranceCoordinatorinmemorandumform.
1

14.2 Lonq-termCorrectiveAction
1

Long-termcorrectiveactionproceduresaredevisedand implementedto

l preventthe recurrenceof a potentiallyseriousproblem. The Quality

AssuranceCoordinatorwill be notifiedof the problemand willconductan

investigationto determinethe severityand extentof the problem. Them
QualityAssuranceCoordinatorwillthenfilea correctiveactionrequest

withthe ProjectManagerand QualityReviewTeam. Incaseof dispute

mm betweenthe QualityReviewTeamandthe ProjectManager,the Responsible

CorporateOfficerwillmakea finaldeterminationfor thecompany.

mm
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Correctiveactionsmay alsobe initiatedas a resultof otheractivities

a including:

a o PerformanceAudits;

111 o SystemAudits;

o Laboratory/fieldcomparisonstudies;1

o QualityAssurance/QualityControlprogramauditsconductedby the
1

QualityReviewTeam.

1 The QualityAssuranceCoordinatorwillbe responsiblefordocumentingall

notifications,recommendations,and finaldecisions.The ProjectManager

am and the QualityAssuranceCoordinatorwillbe jointlyresponsiblefor

notifyingprogramstaffand implementingthe agreeduponcourseof action.

m,m_ The QualityAssuranceCoordinatorwillbe responsiblefor verifyingthe
efficiencyof the implementedactions.The developmentand implementation

of preventativeand correctiveactionswillbe timed,to the extent
m

possible,to minimizeany adverseimpacton projectschedulesand

subsequentdatageneration/processingactivities.However,scheduling

m delayswillnot overridethe decisionto correctthe datacollection

deficienciesor inaccuraciesbeforeproceedingwithadditionaldata

lll collection.The QualityAssuranceCoordinatorwillalsobe responsiblefor

developingand implementingroutineprogramcontrolsto minimizethe need

for correctiveaction.
1

l

1

qll

1
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15.0 REPORTSTOMANAGEMENT
m

ii
Periodicsummaryreportswill be preparedto informmanagementof project

status. The reportswill include:
a

I. Periodicassessmentof measurementdata accuracy,precision,and

m completeness;

2. Resultsof performanceauditsand/orsystemsaudits;m

3. SignificantQA/QCproblemsand recommendedsolutions;
m

4. Statusof solutionsto any problemspreviouslyidentified.
m

Additionally,any incidentsrequiringcorrectiveactionwill be fully

m_ documented.Procedurally,the QualityAssuranceCoordinatorwillprepare

the reportsto management.Thesereportswill be addressedto the Project

Managerand theQualityReviewTeam. The summaryof findingsshallbem
factual,concise,andcomplete.Any requiredsupportinginformationwill

be appendedto the report.
m

u
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ALAMEDA POINT
SSIC NO. 5090.3

REFERENCES

FINAL
QUALITY ASSURANCE PROJECT PLAN (QAPP)

QUALITY ASSURANCE/QUALITY CONTROL PLAN
(QA/QC)

THE ABOVE IDENTIFIED SECTION IS NOT
AVAILABLE.

EXTENSIVE RESEARCH WAS PERFORMED BY
SOUTHWEST DIVISION TO LOCATE THIS

SECTION. THIS PAGE HAS BEEN INSERTED AS A
PLACEHOLDER AND WILL BE REPLACED

SHOULD THE MISSING ITEM BE LOCATED.

QUESTIONS MAY BE DIRECTED TO:

DIANE C. SILVA
RECORDSMANAGEMENTSPECIALIST

NAVALFACILITIESENGINEERINGCOMMAND
SOUTHWEST

1220 PACIFIC HIGHWAY
SAN DIEGO, CA 92132

TELEPHONE: (619) 532-3676
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TABLE1

CHARCOALTUBESAMPLING

m DetectionLimit2 NIOSH Analytical
Constituentof InterestI (ma) (ml/l) Method Reference

m Ethyl Benzene 1.0 2.4 s2g

Methyl Ethyl Ketone 1.0 2.0 3.5 - 7.1 $3

m MethyleneChloride 1.0 3.0 $329

Tetrachloroethylene 2.0 3.1 $335
m

1,1,1-Trichloroethane 2.0 3.8 $328

Trichloroethylene 2.0 3.9 $336
m

Toluene 1.0 2.8 $343

m Xylene 4.0 9.6 $318

m

D

m

Notes:

Iconstituentsselectedbased on currentinformation. Initialresultsof
Phase IA will provideadditionalinformationpromptingreview of this
list.

m

2Detectionlimit based on samplingfor 480 minutes at 200 cc/min.

m These eight compoundsrepresentthe constituentsfound on-site in soils,
ground water, or surfacewater in concentrationsgreaterthan 20 ppm. As
such, these constituentsare likelyto be present in the ambientair at the
greatest concentrations. The list may be amended after soil and ground

m water monitoringis completedin Phase IA to includecompoundswhich may
pose equal or greater risks, based on toxicity,than those presentedhere.

m
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-_, CLIENT )-, RETURNED TO = PREPAREDFOR = ID TO SAMPLE

I CUENT SHIPPING COiTROL
Y SCHEDULE INCOMING INVOICE ARCHIVE REPORT

"" I CONTAINERS "" LP BOOK

L TO CLIENT

N

REPORT REVIEWED1BY SECTION CHIEF

CALIBRATION PREPARATION TO APPROPRIATE
SECTIONS

_ DATA ENTRY I

DATA
Y BLANK BLANK SAMPLE QC Y _1 DATA _1 DATA -J REVIEW

OPERATING WITHIN ANALYSIS _ ANALYSIS - 7 REDUCTION 7 REVIEW 7 BY SECTION

LIMITS? " [ BY ANALYST I_ CHIEF

N
LABORATORY SAMPLE AND DATA
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,----..ilIbDEFIN£ DATA REQUIREMENT

IDENTIFY FIELD ..._ CALIBRATION
DEFINE METHODOLOGY _ EQUIPMENT "'OF EQUIPMENT

REQUIRED

- DOCUMENT
l _" '- EQUIPMENT_'_ DOCUMENT

IDENTIFICATION CALIBRATION

1 VERIFY SAMPLE LOCATION

. 1
IDENTIFY SAMPLE TYPE

I
P

IDENTIFY Q.C. SAMPLES, IF NEEDED
1

DOCUMENT
.._ DUPLICATE SAMPLES _ DUPLICATE

I SAMPLE COLLECTION w IF REQUIRED

IDENTIFICATION
MEASUREMENT CHECK CALIBRATION

OF EQUIPMENT
DOCUMENT -CALIBRATION

FIELD REPORTING

I DATA C VERSION _VERIFICATION OF _VERIFICATION.w CALIBRATIONS

__ I
FINAL PORT

I

DATA REVIEW

I T!BACCEP LE DATA FIELD DATA
,D COLLECTION AND VALIDATION

FIGURE 3
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_f ' I I €" Table ? 01-09-1987

I I

Results of EP Toxicity Metals Analysis on Soil 84-130-1514
SamplesReceived FromFairchild, NcKin Page 4

Results in mg/1leachate

SamplerID: AI-IO AI-12 AI-2 AI-3 AI-4

Lab IO#: 616611 616613 616603 616604 616605

Analyte(s)
Arsenic ND 0.5 ND 0.5 ND 0.5 ND 0.5 ND 0.5
Barium ND I0. ND I0. ND 10. ND 10. ND I0.
Cadmium ND 0.10 ND 0.10 ND 0.10 ND 0.I0 ND 0.10
Chromium(Total) ND 0.5 ND 0.5 ND 0.5 ND 0.5 ND 0.5
Mercury ND 0,02 ND 0.02 ND 0.02 ND 0.02 ND 0.02
Lead ND 0.5 ND 0.5 ND 0.5 ND 0.5 ND 0.5
Selenlum ND 0.1 ND 0.1 ND 0.1 ND 0.I ND 0.1
Silver NO 0.5 ND O.S ND 0.5 ND O.S ND 0.5

FIGURE4
Note:
ND X denotesnone detectedto a levelof X 1,aNoe nvlr"onmenLai
#ND X denotes none detected to a leve) of X due to an interfering peak
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A1

m

P|RFORR&HCE EVALUBTZDH REPDtl DATE; 11J194|_

nL _ _ ¥ATEE POLLUTZON STUOT UUNSEt MPO|?

LASOIJTDRT$ CABAl

m SANPL| REPORT TRUE ACCEPTANCE MANNING PERFORMANCE
ANALVTES NUHStt VALUE VILUE$ LZqZTS LIRZTS EVALUATION

i TRACE NETALS ZH RZCROGRAHS PER LZTEt:

ALURIqUq 1 6A6 390 303.- 517. 331o- 490. NOT ACCEPTABLE
Z 241 1_6 I09.- 211. tZh- lgl. ACCEeTAILE

ml

ARSENIC 1 141 260 109o- 326. 207.- 309. MOT ACCEPTABLE
2 T5.t 78.0 5S.Z- g2.4 60°0- 93.g ACCEPTABLE

lllm OERTLLZUR 1 103 108 9000- 128. 94.9- 123. ACCEPTABLE
2 32.6 3204 25.0- 3g. 1 ZT.G- 37.4 ACCEPTABLE

CADRIUR I 140 100 12.7- 11S0 i6.T- 111. lOT ACCEPTABLE
i Z 4301 $000. 40.4- ST.1 4Z.S- SS.O ACCEPTABLE

COSiLT 1 21B 204 170.- 239. 179. o 230. ACCEPTABLE
Z 104 67.9 53.6- 81.S ST.Z- 77.9 NOT ACCEPTAiLE

CHRORIUq I 81.T _0.0 69.S- 107. 7E.Z- 1030 ACCEPTAiLE
2 54.2 6000 44.6- T2.6 45.1- 6g.1 ACCEPTAELE

m CQPPER 1 266 226 196.- 249. 201.- 2420 NOT ACCEPTABLE
2 21.6 22.4 15.9- 21.1 1T.S- 2TeZ ACC_PTAILE

IrON 1 123 672 572.- 738. 5930- 718. CHECK POR ERNOt2 113 67.2 49.4- 82. S 5306 ° 11.6 NOT ACCEPTAALE

HERCU_V 1 S.OT 4.80 3.23- 6._0 3.66- 6.07 ACCEPTABLE
2 00026 0.6O0 o231- .�TT .325- .803 ACCEPTABLE

I
NANGANESE 1 232 252 220.- ZTT. 22T.- 270. ACCEPTABLE

2 TB.O 63.0 $1.9- 7205 5405- 69.9 UOT ACCEPTA�LE

i NICKEL 1 ZTl 265 205.* 286. 215.- 276. ACCEPTA_L&
• 41.3 49.0 37.1- 61.3 60.1- SOD3 ACC2PTAILE

LEAD 1 209 315 260. o 36S. 273. o 352. ACCEPTABLE
IN Z 9609 14.0 6S.g- 103. 70.S o 9102 ACCE_TASLE

$ BASED UPON THEORETICAL €ALCULATIONS, Ot A REFEtEHCE VALUE MMEN NECESsarY.

_J $ PAGE 1
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A-2

in

PERfORmANCE EVlLUATtON REPORT BATE: 11/19J06

mL_ ¥ATEJ POLLUTZ0N STUOV NUMBER ¥P01T
V

LIIOtATOIV8 C1060
___o_e___e__g_e___w_e_

Eli SiMPLe tEPORT Tt_E ACCePTANCe NAtMTNG PEtF0tNANCE
ANALTTE$ NUMBER YALU_ VALUEe LZNZTS LZNTTS EVALUATZON

lib TRACe METALS ZU MZCROGRAM5 PEt LZTEt:

SELENIUM 1 102 100 _002- 1190 15.1- 114. ACCePTAILE
2 S4.0 60.0 4305- 75ol 4705- 71ol ACCEPT&|LE

8
VANADIUM 1 129 XSS 120,- 192. 130o- 1820 CHECt FOR EtRCt

2 3708 31.0 1200- 50.2 IT.Z- 6506 ACCEmTA|LE

lib ZZNC 1 211 304 2550- 341. 267.- 337. ACCEPTAiLE
2 2004 19.0 13o4- 25.7 14.9- ZS.Z ACCEPTABLE

AMTZNONT 5 107 101 70.6 ° 1520 81.5- 1420 ACCEPTABLe
NO 4 4301 28.8 15.7- 44.5 19o5- 40.8 CHECK FOR eReCt

STLVER 3 9098 10o4 7067- 1301 8.36- 12o6 ACCEPTABLE
• T051 6026 4051 ° T099 •o25 o 7o55 ACCEPTABLE

I
Th_.LZUH 3 6904 5000 3404-6709 3809- 6304 ACCePTABLe

4 11.7 1500 10.1- 2006 11.5- 1901 ICCEPTAOLE

IJ NOLTBOENUN 3 50.5 41.5 25.3- 51o0 29o1- 5105 ACCEPTABLE
• 26o• 23.3 1101- 3•o1 14o2- 30.9 ICCEPTAILE

MZM_RAL5 IN NZLLZGRAM5 PER LITEW: (EXCEPT AS NOTED)
P_-UHIT5 3 8.88 8.56 0.63- g.10 1.69o 9.0• ACCEPTABLE

• 6.60 •o3B 4.]1- •.50 4o5| o 6o4T ACCEPTABLe

IN SPEC. COND. 1 3T1 373 3350- 4100 36•.- 401. ACCEPTABLE
CUn_OS/Cn ST 25 C) Z 619. 611 540.- 669. 5560 ° 653. ACCePTAOLe

TOS ST 180 C 1 228 252 154o- 3900 193.- 3600 ACCEPTABLE
U 2 334 315 2800- 3850 2930- 3T2. ACCePTABLe

TOTAL MABOMES5 1 118 118 110o- 130. 112o ° 1280 ACCEPTABLE
CtS CAC03) Z 131. 142 132.0 1SS. 135.- 1520 ACCEPTABLE

* SASEO UPON THEORETICAL CALCULATIOUSe 0t & REFERENCE VALUE WHEN NeCESSARTo

PAGE Z
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A-3
m

PERPOtNANCE EVALUATZOI EEPOBT OATE: 1111gS86

¥ATEN POLLUTION STUOT NUNBEt MP01?
-AiOBATOBT$ CA040

g SAMPLE ttPOtT TiU| ACCEPTANCE earNING PEtPOImANC[
_NALTT_S NUNBEt VALUE VALUE8 LZflITS LtNZT5 _VALUATION

IB NZMERALS Zq NILLIGBAHS PEt LITER: CEXCEPT AS NGTEO)

_ALCZUN 1 65.5 6600 6000- 51o4 4106- SO.O ACCEPTABLE

al 2 16.0 16.0 14.2 ° 1902 16.9- 18.6 ACCEPTABLE

qsGqESIU# 1 Ooglg 0.920 07090 1012 0806- 1.07 ACCEPTABLE
2 23.7 25.0 21ol- 28.3 22.00 27o4 ACCEPTABLE

n sgozun 1 1303 13.2 11o3- 15ol 11o8- 1606 ACCEPTABLE
2 55.2 5602 6803- 6208 50ol- 6100 ACCEPTABLE

Ill POTASSZUH 1 6.80 5000 5095 ° S096 6020 ° 5069 ACCEPTA|LE
2 1200 13.0 10080 15.3 11.6- 1407 ACCEPTABLE

TOTAL ALtALINTTV 1 13o2 9099 7028* 1405 8o17- 1306 ACCEPTABLE
CA€ CAC93) 2 75o0 ?S.O 6704- 8002 6900- TOo6 ACCEPTABLEIn

CHLORZOE 1 AtoO |6.0 77.6- g303 7900- 91.6 ACCEPTIiLE
2 103 101 93.1- 109. 95.1- 107. ACCEPTABLE

IS
• LUOtIOE 1 3.13 3020 2.6g o 3.66 2.81- 3056 ACCEPTAALE

2 00520 00531 0630- .662 .BAt- 061S ACCEPTABLE

NuTrIENTS ZM NZLLIGRANS PER LIVEN:

OQTHOPflOSPHAT[ 1 0.016 00020 00036°00363 oOOT_r-.0326 ACCEPTABLE
2 0o600 00600 0514 ° o61i 0535- 0667 ACCEPTABLE

Ig
PCB°S 11 _ICIOGtANS PER LITER;

PCB-AROCLOt 1016 1 2008 1083 .829- ZoS8 l.OS- 2.36 ACCEPTABLE

lB

PCB-AtOCLOt 1254 2 2012 Z.34 .931- 3.25 lo23- 2.gS ACCEPTAILE

IB
• BASEO UPON THEOtETICAL CALCULATZONS, Oe A tE¢|IENC! VALUE IHEN N_CESSAIV.
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A4

m
PEIIrPOItNBIICE EYBLUATZOII t|POtY OAT|: 11tll)PlI6

YATEIt POLLUTlrOli STUDY IIUNBEll IfP017

ek _ADOItATOIIT| CA040

SAIqPLE lIEPOIIT TRUE ACCEPTANCE VAItliXllG PEBPORNAIICE
I klilALYTES NUH|Et VALUE VALUE* L)[nZTS LIl!lITS EVALUATION

i P_STXC][OES ][N Nl[€ltOGItilqS PEt L][TEti:

ALDItZH 1 0o31] 0.590 .0_T8 o .900 oZST* .T91 ACCEPTABLE
2 O.06T 0.125 .0060- .190 .029S- .166 ACCEPTABLE

m
DZELDRIH 1 0.647 0.852 o3T]L- 1.IS .48_- 1.1_ ACCEPTABLE

Z 0.233 0._32 .118- .316 o144- .190 ACCEPTABLE

ilia !)OD 1 0.700 0.932 .39|- 1._2 .SZA- 1.29 ACCEPTABLE
Z O.ZEO 0.266 .125- o37! olSlJ- .147 ACCEPTABLE

ODE 1 0.381 O.S3g .IT4 o .051 .261- .765 ACCEPTABLE
IB Z 0.091 0.0t5 .0452- .166 .060T- .151 ACCEPTABLE

_)OT 1 1.21 1.31 .4ST- Z.09 .E6S- 1.81J ACCEPTABLE
2 O.$ZI 0.Z61 .053S- .3Tl .l)O- .342 ACCEPTABLE

BIB
46_ CHLOIt 1 0.4S5 O. STt .160- .117 .Z&T- .TS1 ACCEPTABLE

Z O.Z3Z 0.230 .(JiSt- .3ZS .11T e .Z�i ACCEPTABLE

gO HEPTACHLOll EPOXXDE 1 0.3?4 OoSII .ZOS- .T30 .ZTB- .6TO ACCEPTABLE
2 0.102 0.120 .01YS o .192 .oSlrT- .1"/3 ACCEPTABLE

_HLOROAME 3 T.95 0.64 4.0T- 11.7 5.04- XO.T ACCEPTABLE
_ Z.3S 1.09- 3.21 1036-1.60 2.5_ ACCEPTABLE

VOLATILE HALQCAItliDIIS IN N1[C!IOGItANS PElt L][TEI_:

am 1,2 D]rCHLOROETHANE -1 10104 90.2 L�.li- 13e.. &1.10 127o ACCEPTABLE
Z 24.2 15.7 9.54 o 2401 11._0 22.3 NOT ACCEPTABLE

CHLOROFORN l 69.0 60.4 _loT o 0).1 AT.Do TTo8 ACCEPTABLE
U Z 3206 24.2 10.5- 33.6 20.4- 31.T CHECK _Ot EteOt

1,111 TIICHLOtOETHANE 1 9909 T3.0 _6.2 o 10_. S).S- g6ot CHEC[ POt ErECt
Z 1t06 11o0 S032 o ZOo6 T.28- 10. T CHEC[ FOe EB*OI

* BASED UPON THIEOtETICAL CALCULATrONs, 08 A ItEFERENCf. VALUE tlN_li NECESSARTo
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D A-5

PEIIFOtHAHCEEYJLUITIOH OEPOII' OITe; 11119184

Ih_ ¥1TER POLLUTXOH STUOV HUHSEA OPO17

,A|OaiTONV$ CA06|

am o_og_oo4men_

SAHPLE AEPORT TRUE ACCEPTINCE ¥&RN[NG PEIFOENANCE
&UALVTES NURSER YILUE VILU|$ LXNZTS LZHZTS EVILU&TZOM

a
VOLATZLf HALOCAABOHS IN NZCRQ_R&H$ PEA LZTER:

TIICHLOROETHENE 1 62.6 55.1 35.1 ° ?l.] 40.T ° ?Z.I &CCEPTISLE
IJ 2 1].4 1Z.5 6.2S- 20.3 loOS'- 1110$ &CCEPT&ILE

C&RIIONTETAACHLORZDE 1 IO?.Z 9Z07 $9,6- 129. 68.6- 1200 ICCEPTIILE
2 1.6 7.94 1.97- 14.9 3-62- 1].3 ICCEPTAILE

II
TETRACHLORgETHE¥E 1 49.0 48.0 2903- 66.1 33o?- 59.7 6CCEPTISLE

2 6o6 8.61 6o77 ° 13.5 $.il* 12.3 ACCEPT||LE

m BtOIIOI6ZCHLOIOIqETHANE " 1 106.7 86.5 60.2 ° 116. 67.Z* 101o ICCEPTtELE
2 21.2 15.6 10.3 ° Z2. i ll.S- ZI.Z ICCEPTIILE

DZB!OHQCNLDROHETHAHE 1 11.0 71.7 47.0- 113o 5S.4- 1040 ICCEPTASL
Z 20.6 16,7 10.6- ZS.I IZoS* 23.9 ACCEPTAIL

litOIq_]FOlH 1 10900 97.1 57.S- 1570 70.1- 144. ACCEPTIIL
Z 3003 27.0 16.5- 3Sol 19.$* 36.1 ICCEPTIIL

in
B'=THTLEHE C)4LOItZOE 1 69.1 9800 44.6 ° 166. 57.6 ° 1!1]. ICCEPTISL

Z 16.9 13.1 7.43 ° 23.3 9.45- Zl.Z ICCEPTAEL

II _ CHLOtODEMZC.ME 1 Sl,O 79.1 42.2- 1160 51.2- lOS. ACCEPTIIL
2 16.6 13.6 1.33- 1207 S.??- 1102 ACCEPTIBL

YOLITZLE ilONATICS IN HICtOGIIHS PEt LITEI:
IB

6E!ZEnE 1 11.S 7.71 4.67- 11.T 5.S7- 10.1 CHECK FOR EllOt
2 44.2 51.0 34.3 ° 69o5 31.9 o 66.9 &CCEPTAELE

II ETHTL_ENZEIE 1 1206 10.5 5.330 16.4 6076- 1500 6CCEPTIILE
2 1040T 78.6 50.1- 105. 57.3- gl.$ CHECt PO! EliOt

TOLUENE 1 23.2 18.2 11.3- 25.0 13.1- 2].3 ICCEPTilLE
Ii 2 169.T 9S.O 6301 ° 1330 7Zel* 1240 NOT ICCEPTIILE

• SA$EO UPOm THEORETICAL CALCULATIONS, OR A tEFEAENCE YALU_ HHEH HECES$AtT.
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A-6
m

PEtFOaMANC| EVBLUATTON REPORT OAT|: ll/19sei

¥JTEt POLLUTION STUOT NUNSE_ YPOIT
LB|2RRTOIT: ¢B060

J SBNPLE REPORT TRU_ RCC|PTBNCE NAtNING PERFORMANCE
ANALTTES NUNSER VALU_ VRLUEe LIMITS LINITS EVALUATION

I VOLATILE ARONATICS IN NICROGRANS PER LITEr:

102oOICHLOROREU[EN_ 1 15.2 14.0 S.T3- 23.2 8.03 o 20.9 ICCEPTABLE
2 15.6 T2.g 3T.6- 110. AT.l- 101. ACCEITARLE

II

Io3-OICHLOROREMZENE l Zl.S 20.6 S.3S- 33.2 S.24- 29.3 ACCEPTABLE
Z 81.Z TI.4 20.0° 121. 34.0 ° lOT. ACC_PTARLE

a I_-O:CHLOR38ENZENE 1 T.2 5.46 1.14- g.T2 2.10- i.T3 ACCEPTABLE
2 53.6 54.6 Zl.1- eS.T 36.I- 81.S iCCEPTROLE

NISCELLANEQU5 PARAMETERS;
411

NON-FILTERABLE RESZOUE 1 14.8 16.0 tO.Z- 18.2 11.Z0 1702 &CCEPTA|LE
(IX NG/L) 2 56.0 60.5 _2.60 63.4 51.3- 61.7 ACCEPTAiLE

4B • 8BSEO UPON THEORETICAL CALCULATIONSD OR & REFERENCE VALUE THEN NECESSARVo

PAGE 6 (LAST PAGE)
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a
A-7

W_T_R OOLLUT(ON _TUDY _Uq_R v_18

Eli
LA3OOATO_Y: (A_4_

_AMPLE REPORT T_U_ ACC_>TANCE WAeNZN_ P[RFORqA_CT

m ANALTTES _UM_ER VALU_ VALU_ t L;q_TS L_MITS _VALUAT_Ok

TRACE METALS Ik ulCRO_RAqS P_R L[TEQ:

mm
ARSEN%C 1 9_.1 150 111.- 1_6. 121.- 1_7, NOT ACC_OTA_L_

2 33.o 23ol 1Z.S- 27.& l&.&- 2S.5 NOT ACCE?T_3LE

9ERTLLIUM 1 72? ?25 621.- 522° _47, o 797. ACC_OTt3LE
I 2 36; 332 2_9.- 3_. )00.- 369. ACC_WTAJLE

CADMIUM 1 63.5 5_,3 66.6- _3.Z &8._- 61.2 NOT RCC_T_3LE
2 47& 445 37_.- _01. 393.- _6° ACC:?TAaLE

41

C03RLT 1 l&O l&_ 11g.- 165. 126.- 159. ACC£OTA_LE
2 O_Q _10 _2_." 69&. 5&3." 672. ACCEPTabLE

m CHqOM[uq 1 514 514 AOO.- 606. 425. o 581. ACCEPTabLE
2 200 191 154.- 2Z?, 163.- 21_o ACC_T_L_

COPPER 1 9t7 _3 $59.-1023° 8_0.-1030. ACCEPT!_LE
i 2 S4& k92 k40.* 536. &52.- 524. NOT ACCEPTAaLE

IRON 1 1190 1096 _&7.-1210, 980.-111_, ACC_PTA_L_

l_ 2 1_S0 11S_ 1_00.-_060. 1_60.-2G1_. AC¢_T_L_

MERCURY 1 0.63] 0,)17 .472- 1.60 .5_9- 1,29 NOT AC_EmTA_LE
2 4.E5 6.55 3.09- 6.09 3._7- 5.71 ACCEPT_oLE

Ell RANGANESE 1 315 381 337," &19. _&8," £09. ACCEPTABLE
2 996 989 8_&.-1080o 909.-1060. ACCEPtABlE

NICKEL 1 824 762 670.- 853o 693. o 631, ACCEPTARLE
lit 2 356 320 273.- 364. 2_A.- 352. CHECK FOR TRROR

LEAD 1 73_ 685 584.- 775. 60_." 753. ACC£PTADLE
2 6_0 392 331.- 450. 36_.- 43_. ACCePTAbLE

i
SELENIUR 1 22.5 20.0 12.5- 26.1 14.2- 2&.4 ACC6PTA3LE

2 &6.9 62.3 30.9- 51.7 33.5- 49.1 ACCEPTAaLE

ell * 3ASED UPON THEORETZCAL ¢ALCULATIONS_ OR A R_F_PENCE VALUE WHEN NECESSAqY.
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i
A-8

_arO=gANCE EVALUAT!ON _EPO_T DATE: 0_1_21J7

WATER POLLUT[ON STUOY NU_SEo WP01_

I
.ABORATOIY: CAO_O

SAMPL[ _EmORT T_UE ACCEaTAAC5 WAQNZNG PE°FOR_ANCr
I &NALTTE$ NUMaER VALUE VALUE* LIMITS LZRZT$ EVALUATION

.e_lQ •

TRACE METALS [N MXCRQGRAMS PER LITER:

D
;ANADZUM 1 1090 1129 954,e1310, 1000.'1260, ACCEPTABLE

2 912 919 776.-lg70, 815.Q1030" ACC_PTA3LE

I %NC 1 110Z 1059 926,-1160, 955,-1130, ACCEOTAaLE
2 1754 1_$6 1440.-1820. 1&90.-1780. A¢¢_°TA_LE

NTXRONY ] 11& 90,0 60,Q- 126, _9,S- 115, ACC_=TA_LE

I & 31,_ 4_,6 33,2- _,o _7,9- 03,9 NOT ACCEPTA6LE

;ZLVER ] 14,5 13.G 9.66- 16,0 10,5- 15,2 ACC_PTAoLE
4 11,7 9.36 6.85- 11.8 7,47- 11,2 CHECK FOR _AROR

I
rNALLIUq 3 $9._ 80.0 5e.2- 10=. 65.&- 1_I. CHECK FO_ _DCR

4 _.45 13,0 6,0_ i 14,1 7,11- 1_,0 ACC_PTAaLE

i RZNERALS _N RZLLZGRARS _E_ L[TER: (EXCEPT AS NOT_€)

_H-UN2T$ 3 S.O_ 5,20 5,06- 3,_0 5,09- 5,27 CHECK FO_ ERROR

;PEt. COND. 1 753 752 677.* _64. 701.- 8&1. ACCEPTASLE
UqHOSICM AT 25 C) 2 406 4&8 &21.- 50E. 431,- 497. NOT ACCEPTABLE

"OS AT 180 C 1 572 _60 326.- 574. 357,- 54]. CHECK F3_ ERROR
i 2 27& 257 203.- 315. 217,- 301. ACCEPTABLE

rOTkL HA_ON_SS 1 2&O 229 217.- 245. 221.* 243. ACC_eTABLE
AS CAC03) 2 107 103 9&.2- 11Z. 96;4- 11C. ACC£_TAdLE

I

"ALC_UM 1 _],_ 84,3 71._- 97._ 75._- 93._ ACCePTAbLE
2 ?.14 6,67 5.59- _,Z3 5.92- 7.90 ACCEPTABLE

all ,AG_$%U_ 1 A,€? &,50 3,79- S._& 3.97- 5.06 ACCE:TASLE
2 51._ 21._ 1_.3- 2_.0 1_.7- 2_.3 ACC_=TASL_

. _A$_ UOOk TH_OIET[CAL CAL:ULATZOKS_ 0 • A _EF_E_C_ VALU_ WHEN NECESSARY.
I
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III A-9

m_11_f' _EqF3;qAACE EVALUAT[3N qEPO_T DATE: 051221_7

WATER POLLUTION STUDY NUq3E_ _=_1_

Ill
LA_OeAT3aY: C434_

SAMPLE )_m_DT T=UE ACCEPTANCE WARN_N_ PERF_RqA'ICE

Ell ANALYTES NUR3ER VALUE VALUE* L[qETS L[PETS EVALUATION

MTNT_ALS ZN MILLZG=_AS :E_ LZT_: (EXCEPT 63 NOTED)

BE
SODZU_ 1 61,6 57.6 51.7- 63.1 53.1- 61.7 ACC£_TAGLE

2 3_.3 2_.2 25.8- _2.9 26.7- 32.3 ACCE#TA_LE

POTASSZUM 1 1,5_ 1,60 1.0_- 2.32 1.2€- 2.17 ACCEPTAaLE
lib 2 23.3 2_.0 23.2- 32.3 24.3- 3_._ ACCEOTA_L_

TOTAL ALKALIN%TY 1 117 110 09.2- 117. lcl.- 115. CNECK F3e _=Om
(AS CA¢03) 2 1_.2 15.0 11.4- 19.0 12.4- lS.1 CNECK FO_ _ROR

BE

CHLOq_D_ 1 1_ 162 152.- 17_. 1_5.* 17_. ACC£PTAmLE
2 72._ 73.1 o$,7- aO.2 67.5- ?q,4 ACCE°TAELE

lib FLUO_ZD_ 1 _.64 2.6_ 2.29- _._3 2.37- 2._5 ACC_WT_ELE
2 0.6_0 O.612 .33_- .AS? .3S7- .46_ ACC_OTA:L[

SULFATE 1 S.9_ 10.0 6.96- 12.6 7.67- 11.9 ACC_PTAdLE
BE 2 7_.! _.0 67.4- 90.? 70.3- qT._ ACC£_TJ:L_

NUTriENTS IN _LL_RA_3 ?E_ LZTEP:

llll_' N%T_ATE-N_T_0_N 1 4.0_ 4,30 _.2_" 4.69 3.G3- 4,5_ ACC_mTAoL_
2 5.49 7.50 6°33- 8.78 6.63- 8._9 CHECK FOe eee0e

OqTHOWHOSPHATE 1 0. S56 O._5S ,739- .976 .76S- .9_7 A:CEPTA_LE
BE Z 0.370 0._69 .310- .661 .325 o .62S ACCEPTABLE

DERANDS %N RILLZGRARS PER LZTER:

Ell COO 1 66.5 5_.4 37.6- 66.4 40.8- 61.1 ACCEOTA3LE
2 50.5 14_ 113.- 171. 120.- 166. NOT ACCEPTABLE

* 3ASE0 U°_N THEORETICAL CALCULATIONS# OR A REFERENCE VALUE WHEN NECESSARY.
m
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1

A-IO

PEAFOemANCE EVALUATZON R[_OqT DAT_: 05/2_1_?

1 WATER POLLUTION STUDY NUM]ER uP018

.AaOQATORY: CAO&O

I SAMPLE BEPORT TPUE ACCEPTANCE WARNZNS PERFORMANCE
iNALTTES NUMgER VALUE VALUE* L_MZT$ LZ_ZTS _VALUAT;ON

1 PC3mS IN M%CAOGRAMS PER L%TER:

_CS-AROCLOq 1232 2 1.146 1.74 .&81- 2.82 .795- 2._1 ACCEPTAaLE

I _C3*AROCLOR 1263 1 O.?Z5 1.16 .705- 1.44 .79S- 1.35 CHECK FO_ _aPO_

PEST%CZDES ZN M_CROERAqS PER LZTE_:
1

4LDRZN 1 0.433 0,760 .132- 1,07 .249- ,951 ACC£PTA=LE
2 0.163 0.213 .0350- .317 .0706- .281 ACCEPTAaLE

1 _I_LD_%N 1 0.172 0.206 .093&- .301 .123- .275 ACC_TA3LE
2 0.633 O.?&_ .396- 1.02 .A?S- ._36 ACCePTAbLE

_O_ 1 G.2=_ 0.146 .05?7- .2_7 .C?_- .21_ NOT ACC_=T_3L[
1 2 0.92_ O.4a? ,217- ,734 ,2£2- .669 NOT ACCePTAbLE

_O[ 1 :.263 0.33S .1_5- .444 .194- .408 AC¢_PT83L_

i_ 2 0.730 0._5 ._02- 1.15 .495* 1.0S ACC_aTA_L_

)DT 1 0._3 0.396 .l&S- .5_ .203- .¶33 NOT ACC_:TA_LE
2 0,3_? 0o)_9 .&&7- 1.40 .569- 1.2_ NOT ACCdPTA_L[

1 MEPT&CNLO_ 1 0.187 0.332 .112- .463 .156- .419 ACC_TA3LE
2 0.5?3 0._72 .224- 1.24 .352- 1.11 A_C£PTA=LE

_=TAC_LOe EPOX[DE 1 0.271 0,316 ,1_7- ,4_9 ,1B_ ,_11 ACC_T&:LE
1 2 0.793 3,_77 ,SOa- 1,15 ,3S9- 1.07 A_C_=TA:LE

¢_LO_D&NE 3 5,Sl 9,28 3.69- 13.3 4.90- 12.1 ACC_PTASLE
3.9_7 1.2_ .549- 1.73 .73_- 1.SS ACC_Tt3L_

* 5AS_D UPON THEORETZCAL CALCULAT_3N$_ O_ A _EF_R_hCE VALU_ UH_N k_C_$SA_Y,

PAG_ 4
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1 A-II

VATEq P_LLUT[_N _TUOY NUqa_ d_01_

1 La_3_AT_Y: Ca04Q

SAMPLE q!PO_T T_U_ A_CEPTENCE WA_N_N_ _EqFO_;'_C_
ANALTTE5 NUROER V_LUE VALUE* LIMITS LIMITS EVALUATION

V_LAT_LE HALOCA_?_qS _q q[C_O_4M5 :_ LXTE_:

1 1,2 D[CHLOmO_T.ANE 1 12._ 9.13 3.01- 16.5 4.7_- 14._ ACC_OTA_LE
62.5 73.1 43.2- 105. 51.0- 97.7 ACCE_TAOLE

CHLOqOFORM 1 67.3 6_,5 46._- 90.9 ]2.1- S_.2 ACC_=TA_L_

1 2 2.4_ 1.96 O.L.- &.97 .56_* &.]_ ACC£_T&0LE

1,1,1 T_ZC_LOeOTTHANE 1 3.9_ 4.0_ 2.12- 6.99 2.73- 6._8 A_CE_TAOLE
2 _%3 53.0 2_.3- 30.7 3&.3- ?_.1 A:¢:mTI:LE

TRICHLOROETHENE 1 4.61 6.03 2.97- 9.00 3.?&- _.23 ACCEOTAbLE
2 51._ 6_.3 39.2- _.7 4S.9- _.0 ACC_PTA3LE

1 CAP_ONTETRACHLORIDE 1 5.12 5.45 1.35- 9.93 2.&5- _._3 ACCEPTI_LE
2 53.3 59.0 34.1- 86.3 _0._- _1.5 ACCEmT_L[

TETRACHLOROETHENE 1 &.?9 3.30 1.72- 5.13 _.15- 4.70 CHECK FOR ER_OI

l 2 74.5 53.6 _3.1- 69.9 37.8- 65.2 HOT ACC[OTASLE

q_OmOD[CHLO_O_ETHAN: 1 &.E_ _.62 1.61- 6.2q 2.19 ° 5.71 ACC£PTA_LE
2 52.3 48.2 34.4- 69.3 3_._- 6&.? ACC_?TAoLE

DIetOHOCHLO_Oq_THANE 1 _.80 8.12 &.&5- 11.3 5.30- lO.A ACCE=TA=LE
2 77.7 54.1 35.3- 7S.9 &O.9* 73.3 CHECK FOR _RROI

_ROMOFORM 1 3.82 11.1 6.32- 15.6 ?.&9* 1&.5 NOT ACCEPTAELE
I 2 33.0 _5.2 27.3- 68.& 32._- 63.2 ACCEPTABLE

METHYLENE CHLORIDE 1 7.26 7.11 3,19- 12.0 _.30- 10.9 ACCEPTABLE

1 2 73,3 67.5 44.1- 94.9 _G.S- 8S.5 ACCEPTAOLE

CHLORO3EHZENE 1 7.06 7.71 k.96- 10.3 5.63- 9.59 ACCE_TAOLE
2 &6.3 &6._ ]S.&- 60.0 3_.5- 56.9 ACCePTAbLE

I VOLATILE AROMATECS IN HICROGRAMS PER LITER:

_E_Z_NE 1 2_._ 33.0 21.1- &A.? 26.1- &l.? ACC&?TA=_E
Z 2.57 2.31 .909- 3.94 1.29- 3.Sb ACCEPT_0LE

* 3ASED U=ON THEORETICAL CALCULAT:0HS_ OR A REFE)ENCE VALU_ dHEN N_€_SSA_Y.
0.L. ]TAROS FO_ OETECT[ON AIN,T
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m A,-12

PERFOqMANCE £VILUATZON REP,OeT DATE: 0SI22157

m YATER POLLUTZON STUOY NUM_! WP018

LA_ORtTORY: CAO&O

Il! SAMPLE REPORT T_U_ ACC_PTAN¢_ WAaNZkG PEPFORPANC_
4NALYTES NUMBER VALUE VALUE t LIMZTS LZMITS EVALUAT_Ok

lib VOLATZLE AROflATZCS IN MICROGRAMS PER LZT[R:

_THTLSENZENE 1 &1.4 48.9 31.3- 6S.4 35.?- 61.0 ACCEPTAaLE
2 2.57 3.26 1.37- S.29 1.8S o 6.78 ACC_PTAGLE

Ill
rOLU_qE 1 52,3 62.4 41.6- 82.3 46,9- 7700 ACC_PTAoLE

2 3,_4 4.46 2.16- 6.9S 2.77- 6.37 ACCEPTABLE

a ,2-_ICHLORO_qzsNE 1 _3._ 47,0 20._- 69._ 27.S- 65.7 ACC2PT_L_
5 s.e_ 7.53 1.77- 12.5 3.26- 11.0 ACCEOTA_LE

1s3-O[CHLOROBENZENE 1 42.4 4_.1 16.2- 75.3 24.&- 67.1 ACCEmTAaLE
m 2 _.04 9.53 2.73- 1S.9 4.SS- 14.1 ACC_WTA_L_

1,4-DZCHLO_O_NZEN_ 1 36._ 41,7 57,6- 61,_ 32._- 57.4 ACC_=Tt_L[
2 7.85 S.94 3.21- 14.S 4.82- 13.2 ACCePTAbLE

MISCELLAkEOUS PARAqETERS:

TOTAL CYANIDE 1 76.G 0.070 .357B-.0976 .036S-.0_ qOT ACCE_TA_L£
(%N _GIL) 5 27._ 0._2_ .110- .2_8 .13&- ,77_ NOT ACCE_Ta_L_

,ON-F_LTE_A3L_ _ES[DUE 1 7_._ _3.9 62.1- _7.0 65.2- 8&.O ACC_TS3LE
(IN MGIL) 2 23.5 25.1 16,4- 28.0 17._* 26.6 ACC=eTA_LE

iii
)IL AND GREASE 1 22.3 $.00 1.36- 12.8 2.77- 11.4 NOT ACC_WTA_LE
(%N MGIL) _ 15._ 23.0 13.6- 31.6 I_.S- 29.4 CH$€_ F:e ERROR

i * 9AS_D UPOk THEORETICAL CALCULAT%ONS_ O_ A _F_q_N¢[ VALU_ _H[N h_€[_A_Y.

OAG_ _ (LAST OAG_)
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B-I

m APPENDIXB

LABORATORYQUALITYASSURANCE/
QUALITYCONTROLMANUAL

m
1.0 INTRODUCTION

m
The purposeof this QualityAssurance/QualityControl (QA/QC)Program

Manual is to ensure that the data generatedby CanonieEnvironmental

m ServicesCorp. (Canonie),in the analysisof environmentalsamples,are

accurateand precise. Additionally,Canonie'sgoal also includesthe

m proper documentationof samplehandlingand analysis,so that the data

generatedare acceptablefor introductioninto evidence in enforcement

actionsor other legal proceedings. This QA/QC ProgramManual was devel-
m

oped by Canonie laboratorypersonnel,and is consistentwith U.S. Environ-

mental ProtectionAgency (U.S. EPA) guidance documents,U.S. EPA

m PublicationSW-846,and U.S. EPA ContractLaboratoryProgramcriteria.

m_ Canonie'sQA/QC Programis designedto producereliabledata in the identi-
ficationand measurementof chemical and physicalparameters,while meeting

or exceedingprescribedstandardsof performancein the completionof the

m analysisof samples. The programdetails to producethis data are present-

ed in the followingsectionsof this manual, togetherwith standardized

m proceduresfor the collectionand preservationof samples, samplecontrol,

instrumentcalibrationand maintenance,and analyticalmethodologies.

mm

mm
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m



B-2

2.0 LABORATORYPERSONNEL
m

g The QA/QC Programis not only the responsibilityof the laboratorymanager,

staff supervisors,and the QA officer,but the entire Canonie staff of

m techniciansand chemistsare responsiblefor the consistentand continuous

provisionof qualityanalyticalwork. The provisionof quality analytical

data is dependenton staff working as a team, with each team member posi-I
tively contributingto the completionof the work in accordancewith ap-

proved procedures. Qualitydata is the result of qualifiedpersonnel

u performingtheir tasks in accordancewith approvedprocedures. The quali-

ficationsof personnelto performthe work is the result of thorough and

s on-going in-housetrainingas well as the attendanceof staff at external

seminarsand trainingcourseswhich addressinstrumentation,analytical

methodologies,and samplingtechniques.

Consistentperformancerequirescontinuousattentionto work habits, staff-

a_ ing, and anticipatedwork load. Weekly staff meetingsprovideopportuni-

ties to discuss new ideas, relateproblems and discuss solutions,and to

review safety considerations. Periodic,in-houseseminars,where staff arei

introducedto unfamiliarinstrumentationor analyticalmethodologies,

expand the competenceof the laboratorystaff and providefor staffing

m flexibilityduring periodswhen severalstaff are ill or absent,or when

the analyticalload in one or more departmentsis increasedtemporarily.

m

The Canonie laboratoryis staffedwith 30 experiencedchemists,biologists,

and technicalassistants. A brief resumeof the supervisorypersonnel is

providedin the Resumessectionof this appendix. Figure I is an

organizationalchart for the laboratory,indicatinglines of communication

• and responsibilities.Each sectionchief within the laboratoryis

responsiblefor verifyingall analyticalwork performedwithin his/her

• section. The QA officer is responsiblefor the overalllaboratoryQA

Program,and for directingcorrectiveaction requiredin response to

deficienciesnoted duringdata reviews.
b

U



B-3

m 3.0 SAMPLINGPROCEDURES

m

The provisionof qualityanalyticaldata, while the object of the labora-

tory, is of no value to a remedial investigationor other inquiryunless

m samplingprocedures,employed in the collectionof the sample, are designed

and implementedto obtain representativesamplesof the media of concern.

m In order to obtain data which accuratelydefine the characterof the sam-

pled media, samplingproceduresand samplepreservationtechniquesmust be

followedto assure that the samplereceivedby the laboratoryis repre-
i

sentativeof the media sampled. Samplingproceduresand preservation

techniquesare detailed in severalpublications,includingthe following:
g

o Test Methodsfor EvaluatingSolid Waste - Physical/ChemicalMeth-

m ods, SW-846 (3rd Edition,1986);

a_ o Methodsfor ChemicalAnalysisof WaterandWastes,
EPA-600/4-T9-020;

w o StandardMethods for the Examinationof Water and Wastewater,

APHA-AWWA-WPCF(16th Edition,1985).

R

Preservationtechniquesare dependenton sample type and the analytical

procedureto be followedin the laboratory. Usually,maintainingthe
m

sample on ice after samplingand during transportto the laboratoryis

sufficientto maintain sample integrity. Table I presentsthe recommended

m samplingtype, preservationtechniques,containersize and type, and sample

volume for most commonlyanalyzedcompounds. If chemicalcompoundsare

anticipatedfor which no samplingand preservationinformationis avail-n
able, the laboratoryQA officershould be contactedfor instructions.

m

b

I
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m 4.0 SAMPLECUSTODY

n
4.1 Sample Schedulinqand Coordination

o Coordinationof sample custody,sample analysis,and data reductionand

reportingis required if the data providedare to meet the laboratory's

u qualityassurancegoals as well as the time constraintsplaced upon the

projectare to be met. These goals can be met if sufficienttime is al-

lotted for sample preparationand analysisand if proper attentionis given
m

to the accuratetrackingof samplesfrom collectionthrough final report-

ing. Laboratoryschedulingto meet particulardeadlinesis crucial,and

s therefore,prior notificationto the laboratoryof sampling,required

analysis,and reportingrestraintsis important. Field personnelshould

B notify the laboratoryprior to samplingepisodes,and relay the following
information:

I. The anticipatednumber of samples,the samplematrix to be ana-

lyzed, and the analysisrequested;

g

2. The number and type of samplingcontainersrequiredto complete

the sampling;m

3. The sample volumewhich the field personnelanticipatecollecting.

Upon receiptof notification,the laboratorywill assign a laboratory

projectnumber to the work. This number will then be enteredon the

LaboratoryProjectSheet (LP Sheet),togetherwith informationon the

project,the client for whom the work is performed,and invoicinginforma-
B

tion. A sample LP Sheet is presentedas Figure 2. Other information

requiredby the laboratoryto schedulethe work and control sample tracking

and costs includesthe following:

b o The numberof samplesanticipated;

mm



m o The sample matricesand the analysesto be performed;

o The number and type of samplingcontainersto be supplied by the

m laboratory;
o The date when samplingis scheduled;

o The date when the final laboratoryreport is due;
m

When requested,the laboratorywill providechain-of-custodyforms and

m sample labels to clientsutilizingthe laboratory. A sample chain-of-

custodyform is presentedas Figure 3, and representativesample labels are

presentedon Figure 4.
mm

4.2 Sample Collection
m

When samplingactuallyoccurs,the laboratoryshould be notified that

m sampleswill be transportedto the laboratoryas scheduled. If sampling
must be cancelledfor any reason,the laboratoryshould be notifiedof the

delay and of the new date when samplingis to occur. Prompt notification

will assure that staffingand analyticalwork loads are adjustedto meet

the demands of other clients.

m

During sampling,the field engineersor techniciansshould note any charac-

teristicswhich may provide informationto the staff chemists about them
type or concentrationof chemicalconstituentsin the sampledmatrix. It

is of particularimportancethat characteristics,such as low flash point,

mm explosivity,or high toxicity,be noted on the chain-of-custodyforms to

alert laboratorypersonnelof potentialhealth and safety concerns in

mm handlingthe samples.

Additionally,all samplecollectionand preservationproceduresdesigned
m

for the samplingproject shouldbe followedto assure sample representa-

tiveness and integrity. The samplelabel on each sample containershould

m be completedin its entiretyto assurethat all pertinentinformation

accompaniesthe sample to the laboratory. Complete informationon each

label is necessaryso that if the samplecontaineris separatedfrom the

i
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m rest of the shipment in the laboratory,sufficientinformationis available

on the label to ascertainthe scheduledwork requiredon the sample. The

chain-of-custodyform shouldreflectthe identificationof each sample for
mm

which laboratoryresultsare requested. If samplesare to be held at the

laboratorypendingfurtherinstructions,an appropriatecommentshould be

m made on the chain-of-custodyform. Each sample must be uniquely

identified. The administrativesample trackingsystem maintainedby the

m laboratoryallows each sample batch to be identifiedwith a alpha-numeric

label containinga maximumof 20 characters.

m
4.3 Sample Receipt

m Samplereceiptis the firstcontactwhichthe laboratoryhaswiththe

sampledmedia. Propercontroland documentationof all sampleswithinthe

m laboratorybeginswith theproceduresinstitutedduringreceipt. When
samplesare received,the samplecustodiancheckseachshippingcontainer

for the chain-of-custodyform,and thenverifiesthe presenceof each

m_ sampleindicatedon the chain-of-custodyformand the conditionin which

the sampleis found. Missingsamplesor sampleswhichhave brokenor

m compromisedduringshipmentarenotedon the chain-of-custodyform. If no

chain-of-custodyformis foundin the shippingcontainer,an inventoryof

the samplesis takenand the personfromwhom the samplesreceivedism
immediatelycontacted.A chain-of-custodyform is thencompletedby the

samplecustodianin accordancewith the instructionsof the sampler/client.

m Aftercheckingthe chain-of-custodyformagainstthe samplesreceived,the

samplecustodianthenobtainsa numberfromthe datacontrolsectionand

m assignsthe numberto the chain-of-custodyform.

After checkingthe samplesand the chain-of-custodyform for consistency,
mm

the samplecustodianassignsa unique,six digit, laboratoryidentification

number (ID number)to each sample for trackingcontrolpurposes. Each ID

mm number beginswith a numberwhich indicatesthe year in which the sample

was receivedby the laboratory. Samplesreceivedin 1986 are assignedan

ID number which begins with the number 6. The samplesare then logged into

mm
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the computer-basedlaboratorytrackingsystem,and the computer generates

the trackingsheets and accessionsheets for the samples. A sample track-

ing sheet is presentedas Figure5, and a sample accessionpage is pre-
I

sented as Figure 6.

m After completingthe sample receiptactivitiesdescribed,the sample cus-

todian places the samplesinto one of the laboratoryrefrigeratorsto

m maintainthe preservationof the samples,and the custodianthen enters the

samplenumbers into the sample controlbook for the refrigerator. If the

sample custodianis unsure of the proper preservationprocedurefor the
m

samples,the sectionchief in charge of the analysisrequestedon the

sample is contactedfor instructions. Any preservationinvolvingthe

m additionof chemicalpreservatives,such as hydrochloricacid, is completed

by the appropriatechemistand is noted on the chain-of-custodyform at the

m time of the addition.

The projectfolder,containingthe laboratoryprojectwork request form,

the chain-of-custodyform and the tracking sheets,is then given to the

sectionchief in charge of the analysisrequested. When the sectionchief,

m or his/herdesignee is preparedto analyzethe samples,the samplesare

requestedfrom the sample custodian,who obtainsthe samplesfrom the

refrigeratorand relinquishespossessionto the chemist. The transferofm
the samplesto the chemist is then noted in the samplecontrol book for the

refrigerator. When the sampleshave been analyzed,the samplesare

m returnedto the samplecustodian,who either returnsthem to the

refrigeratorpending furtheranalysis,disposesof the sample after a

m holdingperiod of two weeks, or returnsthe samplesto the client. The

dispositionof the sample is noted in the samplecontrolbook for the

refrigerator. A sample page from the samplecontrolbook is presentedas
m

Figure 7.

m

m
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m 5.0 MAINTENANCEAND CALIBRATIONPROCEDURES

n
5.1 MaintenanceProcedures

m The laboratorystaff maintainscompleterecordsof all maintenanceper-

formed on each analyticalinstrumentowned or operatedby Canonie. The

m routineperformanceof maintenanceassuresthat the availabilityof

Canonie'sanalyticalinstrumentswill be maximized,unscheduledmaintenance

will be minimized,and clientswill be assuredof receivingqualitydata on
m

a timely basis. When unscheduledmaintenanceis required,an appropriately

trainedstaff member or the manufacturer'srepresentativeis called to

m repair the faulty instrument. All maintenanceis performedin accordance

with the manufacturer'swrittenspecifications. Whenever maintenanceis

n completedon any instrument,an entry is made into the maintenancelog for

the instrument,notingthe date and time, the person completingthe

maintenancework, the reason for maintenance,the work accomplished,and

the resultsobtained.

m 5.2 Calibrationof Instrumentation

5.2.1 Gas and LiquidChromatoqraphsm

The chromatographsare calibrateddaily for each type of analysisper-

mm formed. Calibrationof each instrumentis completedupon initialstart-up

and additionalcalibrationsare completedduring the day in accordancewith

m prescribedstatisticalprocedures. In general, as the number of samplesto

be analyzed increases,the numberof calibrationchecks increase. As a

m generalrule within the laboratory,the calibrationof the instrumentis
checkedafter 10 sampleshave been analyzed. Further,qualityassuranceis

maintainedby includinga qualitycontrol (QC) sample,having a known

u concentrationof one or more chemicalconstituentsof interest,within the

10 sample batch and comparingthe instrumentresponseto the known value

,, for the QC sample.

m

m



U

B-9

B Calibrationis accomplishedby analyzingstandardizedsampleswhichhave

concentrationsfallingwithinthe middleof the lineardetectionrangeof

the instrument.The responseof the instrumentto the standardizedsamplesm
is utilizedto preparea calibrationcurvefor the instrument.The initial

calibrationof the instrumentis basedupona five-pointcurve. Usingthe

a five-pointcalibrationcurve,an averageresponsefactor(ARF),computedby

dividingthe reportedconcentrationby the areaunderthe chromatogram,is

m determinedfromthe fivepoints.

Once the instrumentis calibratedand a linearcalibrationcurve has been
I

generatedbased upon the analysisof five known concentrations,daily

calibrationsare completedby generatinga three-pointcurve, calculating

m the daily responsefactor RF, and then comparingthe daily RF with the

initial,five-pointARF. The calibrationof the instrumentis assumedto

m be acceptableif the daily RF is within 10 percentof the initialRF. If

the daily RF is 10 percentmore or less than the initalRF, the daily

B_ calibrationmust be repeated. If the daily RF continuesto fall outside
the limits for acceptability,then appropriatemaintenanceor other action

must be taken to rectifythe performanceof the instrument.
i

5.2.2 Gas Chromatoqraph/MassSpectrometerCalibration

me

Gas chromatograph/massspectrometer(GC/MS)systemsmust be hardware-tuned

to meet certainminimum criteriaprior to any analyses. The criteria
am

applicableto the initialand daily calibrationof the GC/MS system is

method-specific. The calibrationproceduresare set forth in "Test Methods

•, for EvaluatingSolid Waste, Physical/ChemicalMethods",SW-846,with the

criteriafor U.S. EPA Method 8240 appearingin Section 7.0 and followingof

the method description,the criteria for U.S. EPA Method 8250 appearinginmR
Section7.0 and followingof the method description,the criteria for U.S.

EPA Method 8270 appearingin Section7.0 and followingof the method des-

m cription,and the criteriafor U.S. EPA Method 8280 appearingin Sec-

tion 6.0 and followingof the method description. Analysesmust not begin

i
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l until these criteria are met. In addition,the minimumperformancecriter-

ia establishedfor each methodmust be demonstratedfor each 12-hourshift.

The instrumentcalibrationmust be acceptableprior to the initiationof
B

analysesduring each shift, as post-acquisitionmanipulationof ion abun-

danceswhich are inconsistentwith applicablecriteriais not permitted.
mm

5.2.3 Atomic AbsorptionSpectrophotometer

m

The atomic absorptionspectrophotometeris calibratedusing a minimum of

three standardsand a blank for each parameterto be analyzed. After

calibration,analysismay proceedwi.ththe intermediateconcentration

standard includedin the samplingcycle. The intermediatestandardshould

mm be analyzedwithin a frequencyof once for every ten samplestested.

Analysisof samplesmay continueif the value for the intermediatestandard

is reportedwithin ten percentof the known value for said standard. Whenmm

instrumentdrift causes the value reportedfor the intermediatestandardto

vary more than ten percent,the instrumentshall be recalibratedusing the

m_ three standards. Sampleswhich were analyzedduring the period when re-

ported value of the intermediatestandardwas not within acceptablelimits,

m must be analyzed again with referenceto the recalibratedinstrument.

For each analytetested by atomic absorptionspectrophotometry,them
responsefactor (RF), determinedby dividing the concentrationby the

absorbance,for high concentrationand low concentrationstandards,are

mm monitored. If the RFs deviatefrom the typicalvalues recorded for each

analyteduring the course of analysis,then a fresh standard is prepared

mm and the instrumentis calibratedto the new standard. Additionally,devia-

tions in RFs from typicallyreportedvalues may be the result of instrument

drift relatedto physicalaspectsof the instrument,such as lamps, or the
m

tubes in the graphitefurnace. These instrument-relatedfactorsshall be

investigatedwhen RFs deviate. If the preparationand utilizationof newly

mm prepared standardsand the replacementof lamps or furnacetubes does not

result in the re-establishmentof acceptableRFs, then maintenanceof the

instrumentis required.

m

mm
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m 5.2.4 Inductively-CoupledPlasmaSpectrometer

The inductively-coupledplasmaspectrometer(ICP)is calibratedusingam
batchof six standards.Thesestandardsinclude:

m I. Calibrationblank solution;

2. Calibrationstandardsolution;

m 3. Initialcalibrationverificationstandardsolution;

4. Interferencecheck standardsolution;

5. Linearcheck standardsolution;
l

6. Qualitycontrol standardsolution.

m The analyticalcurve is generatedby the calibrationblank and calibration

standardsolution. After generationof the analyticalcurve, the initial

B calibrationverificationstandardsolutionis analyzed. The recoveryof
this standardsolutionmust be 90 to 110 percentof the expectedvalue.

The interferencecheck standardsolutionis analyzednext. The recoveryof

mrs# the standardsolutionmust fall within a 80 to 120 percentof the expected

value. The linear check standardsolution is analyzednext, and its value

must be twice the detectionlimit. Finally,the qualitycontrol standard

solution,received from an outsidesource such as the U.S. EPA, is ana-

m lyzed. The value reportedfor the qualitycontrol standardsolutionmust
be within 90 to 110 percentof the expectedvalue. If, in the analysisof

the calibrationsolutions,any of the recoverycriteriafor the four last-

n mentionedsolutionsare not met, then the instrumentperformancemust be

evaluatedand the source of the instrumentdeficienciesdetermined. After

m correctionof any noted deficiencies,the instrumentmust be recalibrated

in accordancewith the proceduresset forth above.

n
5.2.5 AnalyticalBalances

m The calibrationof analyticalbalancesshall be checkeddaily, or with each

use (whicheveris less frequent),by analyzinga single class S weight and

recordingthe value determinedby the balance. The class S weight selected

m

mm
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m shall be typicalof the mass of samplesto be analyzed. Should the report-

ed value of the class S weight deviate from the known value of the weight

by more than 0.5 percent,the balanceshall be inspectedto determine if
m

obstructionshinder the free movement of the balancepan, or if residue

remainson the pan and causes an error in the analysis. After careful

m inspectionof the balance,the class S weight shall be analyzedagain.

m If the balancereadingcontinuesto deviateby more than 0.5 percent, the

selectedclass S weight shall be analyzedon a secondbalance. If the

second balancereportsan acceptablevalue, the first balanceshall be

mm taken out of serviceand repairedby a certifiedtechnician. If the second

balancealso reportsan unacceptablevalue, the class S weight shall be

m replacedwith anotherclass weight to determineif the weight or the bal-

ances requirereplacement. Appropriateaction shall be taken to correct

the deficienciesdetected. Balancesshall be inspectedannuallyand certi-am
lied as to their accuracyby qualifiedtechnicians.

5.2.6 Thermometers

w All thermometers,used by Canonie'slaboratory,are calibratedannuallyby

submergingeach thermometerin three separatetemperaturebaths and noting

the temperaturereadingof each thermometerin comparisonwith that of am
NationalBureauof Standards-certifiedthermometer. Each thermometer

maintainedat the laboratoryis given an unique identificationtag in order

4mm to monitor the performanceof the instrument. Thermometersfound to devi-

ate more than one degree Celciusfor a given range are used for non-

m criticalwork, or discarded.

5.2.7 pH Meters
mm

The laboratorypH meters are calibrated,using a pH 7.0 buffer solutionand

mm either a pH 4.0 or pH 10.0 buffer solution,to create a two-pointcalibra-

tion of the electronicmeter. The secondbuffer solution is chosen based

upon the anticipatedpH range of the sampleto be tested. In additionto

mm
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m the calibrationof the pH meter, the instrumentis also examinedfor any

physicaldamage, and the pH probe is checkedto assure that the probe tip

is in good condition. Any notationswith respectto damage are made in the

calibrationlog for the instrument.

i 5.2.8 ConductivityMeter

I Each conductivitymeter is carefullyinspectedfor damage or physicalwear

prior to calibration. If the coatingof the electrodeappearsto be dam-

aged, the electrodeshall be re-platinizedin accordancewith the manufac-m
turer'sguidelinesprior to use. The conductivitymeter does not require

daily calibration. However,periodically,the conductivitycalibrationis

m checkedby analyzingfive separatestandardizedsolutionsof potassium

chloride. The calibrationcheck is performedin accordancewith Method

I 205.1, presentedin "StandardMethodsfor the Examinationof Water and

Wastewater",16th Edition.

5.2.9 Turbidimeter

i The calibrationof the turbidimetershall be checkeddaily, or with each

use (whicheveris less frequent),by analyzinga 4 nephelometrictubidity

,, units (NTU) formazinstandardand a 40 NTU formazinstandardand recording

the reportedreadings. When the reportedreadingfor the standardsvaries

by more than 5 percent,the turbidimetershall be recalibratedin accord-
i

ance with Method 214 A, presentedin "StandardMethods for the Examination

of Water and Wastewater",16th Edition.

i

5.2.10 RepeatinqPipets

i
Repeatingpipets,which are furnishedand calibrated"to deliver" (TD) a

specifiedvolume of liquid shall be checkedperiodicallyfor accuracyby

i weighingthe water dispensedby the pipet during five fill-and-dispense

cycles. The reportedweight of the dispensedwater is then comparedwith

the theoreticalweight of five pipet volumesof water. If the dispensed

m
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m weight varies by more than 0.1 percentfrom the theoretical,the pipets

shall be removedfrom servicein criticalanalyticaloperations.

m
5.2.11 Refriqerators

m Since most samplesreceivedby the laboratorymust be preservedat speci-

fied temperatures,it is imperativethat the true operatingtemperatureof

I the refrigeratoris known. Each refrigeratorshall be inspecteddaily and

the temperatureof the interiorof the refrigeratornoted and recorded in a

bound notebook. The temperatureof the refrigeratorsshall be maintained
m

within two degreesof the requiredtemperature,and any correctivemeasures

requiredto bring the temperatureof the refrigeratorsinto compliance

am shall be immediatelyimplemented.

a 5.2.12 Ovens

Ovens used in the analysisof samplesfor total suspendedsolids and total

dissolvedsolids shall be checkeddaily for temperature. Ovens shall

maintainthe proper temperature,and deficienciesin temperatureshall be

ii= noted and corrected. Ovens not used in the direct analysis of samples

shall be monitoredevery six months to assure that the operatingtempera-

B ture range is accurate.

5.3 Preparationof LaboratoryEquipmentand Supplies
i

The calibrationof instrumentationand associatedequipmentis useless

m withoutthe provisionof clean glasswareand accuratelyprepareddistilled

water and reagents. Qualityassurancerequiresthat the reagentsand the

== containersused to hold samplesand reagentsare free of any contamination
which would compromisethe integrityand representativenessof the samples.

In order to track the performanceof equipmentand suppliesand document

activitiesrelatedto these critical items,Canoniemaintains instrumenta-

tion and reagent log books. Each day an instrumentis used in the analysis

of environmentalsamples,an entry is made in the log book of the analyses

m
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a completed,includinganalysisof blanks,calibrationsstandards,QC control

samples,and environmentalsample ID numbers. Additionally,any main-

tenancerequiredon the equipmentis noted within the instrumentlog book.m
The log book, therefore,providesa completehistoryof the instrument's

use, performance,and maintenancerecord.

Additionallog books are maintainedon non-criticalequipmentwhich is

m tangentiallyrelatedto the analyticalwork perfomedby the laboratory.

These logs generallycontainquarterlyentriesdescribingthe physical

conditionof the equipment,and whether repairor replacementof the item
mm

is required.

am The followinginformationrelatesto the preparationand maintenanceof

laboratoryequipmentand stocksolutionswhichwillassureaccurate,qual-

a itydata.

5.3.1 Glassware

Prior to use, all glasswareshall be checkedfor damage, such as "stars",

m cracks,and scratches. All laboratoryglasswareshall be kept scrupulously

clean to assure that there will be no contaminationof samplesor sample

extracts. Specificcleaningproceduresfor glasswareare designatedbasedm
upon the intendeduse of the glasswareduring analysis. The proceduresare

as follows:
D

5.3.1.1 VolatileOrqanicCompounds(VOCs)

m

Glasswareused in VOC analysisshall be soaked in a basin of cleaning

solutioncontainingno chlorides. Palmolivedish soap is an acceptable
i

cleaningsolution. After soaking,the glasswareshall be transferredto a

secondbasin and washed using the same detergentutilized in the first

m basin. After thoroughlywashingthe glassware,the glasswareshall be

rinsedwith tap water followedby organic-purewater. The glasswareshall

mm
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am then be placed into an oven and baked to ensure that all volatile compounds
are removed.

lm

5.3.1.2 Non-VolatileOrqanicCompounds

am Glasswareused in non-volatileorganiccompound analysisshall be soaked in

a basin of cleaningsolutioncontainingno chlorides. Palmolivedish soap

mm is an acceptablecleaningsolution. After soaking,the glassware shall be

rinsed and then transferredto a second basin and washed using the same

detergentutilized in the first basin. After thoroughlywashing the glass-am
ware, the glasswareshall be rinsedwith tap water, followedby a rinse

using de-ionizedwater, followedby a rinse using a one percent solutionof

lm nitric acid, followedby a final rinse using de-ionizedwater. The rinsed

glasswareshall be invertedon a rack and allowedto air dry. After dry-

am ing, the cleanedglasswareshall be placed in the proper storagelocations.

am_ 5.3.I.3 InorqanicCompounds

Glasswareused in inorganicanalysesis first rinsed with a one percent

mm solutionof nitric acid. Followingthe rinse, the glassware is washed with

a phosphorus-freedetergent,usuallyAlconox. Followingthe washing, the

mm glassware is rinse with tap water, followedby a rinse using deionized

water, followedby a rinse using a one percent solutionof nitric acid,

followedby a final rinse using deionizedwater. The glassware is then
mm

placed on a rack to air dry, and then placed in the proper storageloca-
tions.

mm

5.3.2 Preparationof ParentSolutions

am
The preparationof parent solutionsmust be properlydocumentedto assure

that, if errors or incongruitiesare detected in analyticalresults,the
mm

sourceof the errors may be traced throughthe laboratoryto all potential

sources. When parent solutionsare prepared,all relevant information

_ shall be includedin the ParentSolution PreparationLog maintainedfor the

lm



B-17

m laboratory. A sample page from this log book is includedas Figure8.

Each newly preparedparent solutionshall be assigneda unique code number,

and all code numbers for parent solutionsshall begin with the letter "P".
M

The informationpertinentto the preparationof the parent solution,in-

cludingthe code number, the date of preparation,the analyst'sname, the

n code numbersof the standardsand reagentsutilized in the preparation,and

all weights and volumesused, shall be recorded in the log book.

m

During the preparationof any parent solution,the calibrationof any

balanceused in the weighingof any componentshall be checked prior to
m

utilizationof the balance,regardlessof previouscalibrationchecks.

After preparationof the parent solution is complete,a label shall be

mm preparedand affixedto the bottle holdingthe parent solutionwhich indi-

cates the code number,exact contents,date of preparation,solvent,ana-

l lyst's name, and expirationdate. Also, a mark shall be placed on the
outsideof the bottle which indicatesthe level of solventin the bottle.

Thereafter,as significantaliquotsof the parent solutionare removedfrom

u_ the bottle,a new mark shall be placed on the bottledenoting the level of

solutionremainingin the bottle. The primarypurpose in markingthe

Iii bottle is to determineis significantlosses of solutionare occurringdue

to evaporation.

m
5.3.3 Preparationof Stock Standardsand QualityControl Stock

m Stock standardsand qualitycontrolstock reagentsare preparedby the

laboratoryusing chemicalstock producedcommerciallyand certifiedby the

m manufacturer. Canoniepurchasescertifiedstock from a varietyof sources

to permit quality assurancetestingof a particularreagent from one source

againstanother. Commercially-certifiedstock mixtures are also utilized
m

by the laboratory. All stock mixtures are periodicallychecked by analyz-

ing qualityassurancetest samplessuppliedby the U.S. EPA.
Im

A log book shall be maintainedon all aspectsof the purchase and prepara-

tion of stock solutions. Where laboratorystaff prepare stock solutions,m

m
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m the pertinentinformationto the preparationof the stock shall be recorded

in the log book. A samplepage from the Stock StandardsLog Book is pre-

mm sented as Figure 9. After preparationof the stock solution is complete,a
label shall be preparedand affixedto the bottle holding the stock solu-

tion which indicatesthe code number,exact contents,date of preparation,

am stock solution,analyst'sname, and expirationdate.

am 5.3.4 Preparationof DeionizedWater

The laboratoryis equippedwith equipmentto producesufficientquantitiesm
of deionizedwaterfor use in all analyticalwork. The qualityassurance

programmaintainedforthe productionof deionizedwaterincludesresis-

I tivityanalysison each batchof waterproduced,and quarterlyanalysisof

the waterfor pH, conductivity,silicacontent,totalsolids,and total

a organiccarbon. The resultsof theseanalysesarerecordedin a log book

for the equipment.

5.4 GeneralStoraqeand Stock Control

B Proper storageof referencedstandardsand samplesis an essentialpart of

the analyticalprocess. As indicatedabove, samplesare stored, in gene-

m ral, in refrigeratorsand controlof the stored samplesis maintainedby

the sample custodian. Samplesrequiredfor analysisare removedfrom the

refrigeratorsthroughdocumentedprocedures,and after analysesare com-
im

pleted,the samplesare returnedto the sample custodian. Upon the conclu-

sion of all analyticalwork, the samplecustodianeither contactsthe

I client for instructionsregardingthe dispositionof the samples,disposes

of the samples in accordancewith applicableregulations,or returnsthe

m samplesto the originatingsite. The final dispositionof the sample is
noted in the laboratory'spermanentrecord file for the sample.

m For stocksolutionsusedin the analysisof samples,the analystor techni-

cianshouldalwaysallowa containerto come up to roomtemperatureprior

to openingthe bottle. Onceopened,the analystor technicianshould

i
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a carefully,but expeditiously,remove the aliquotneeded for purposesof

analysis,and then replacethe cap. After obtainingthe required stock,

the analystor technicianshall return the stock to storage immediately.n

Since each stock solutionmay requirespecialhandling,the following

u decriptiveinformationon stack handling is subjectto modificationfor

particularsolutions.

I

5.4.1 Purity,UndilutedStandards

m
Purity,undilutedstandardsshall be stored in proper containersonly.

Preferably,each containershall contain a dessicantto absorb free water.

i All standardsshall be stored in explosion-proofrefrigerators.

111 5.4.2 Concentrated"Stock"Solutions

All concentratedstock solutionsshall be stored at approximately4 degrees
Celsius. Stable compounds,such as organochlorinesand triazines,shall be

replacedsemi-annually,or when degradationof solution integrityis ap-

IIIi parent. Compoundswhich degradeonly when exposedto ambienttemperatures

shall be replacedsemi-annually,or when degradationof solution integrity

ml is apparent. Unstablecompounds,such as butylate,CDED, and disulfotan,

shall be replacedmonthly. For stock solutionsof DDT and Endrin,or

similarcompounds,degradationanalysesshall be performedin accordance
I

with schedulesestablishedin U.S. EPA's Contract LaboratoryProgramproto-
col.

m

5.4.3 Dilute "Workinq"Solutions

Im
Stable compoundsshall be stored in refrigeratorsif the solutionsare not

in daily use. Periodically,new working solutionsshall be preparedby

in dilutionof "stock"solutions. If significantsolventevaporationis

noted, the working solutionsshall be discarded,and a new working solution

m

m



a,_ B-20

m prepared. Stable solutionswhich are premanentlymaintainedat the labora-

tory bench shall be replacedwith fresh dilutionsof "stock" solutionson a

m quarterlybasis, or replacedwith previouslyunopenedworking solutions

taken from refrigeratorstorage. When solventevaporationis evident, the

working solutionshall be discarded.
a

Compoundsolutionswhich are known to be unstableat ambienttemperatures

a shall be stored in refrigeratorsat all times. When these solutionsare

required for analysis,the analystor technicianshall remove the solution

from the refrigeratorfor only such time as is requiredto obtain them
needed aliquot. Unstablesolutionsshall be replacedbimonthly,unless

loss of solvent is evidentand requiresreplacementon a more timely basis.

am Solutionswhich are unstableat any temperaturesshall be stored in refrig-

eratorsbetweenuses and shall be replacedweekly.

i

Solventsused in organicanalysesshall be check for purity on a periodic

m_ basis. Purity checks shall be performedby concentrating200 mls to I ml
and analyzingthe composition. Solventswhich show interferencesshall not

be used in analyticalwork.
m

D
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m 6.0 ANALYTICALPROCEDURES

m

Canonie'slaboratoryemploysonly U.S. EPA-approvedmethods in the analysis

of environmentalsamples,or, when requiredby particularagenciesto which

m the client is responsible,approvedmethodologiespublishedby the particu-

lar agency involved. Most of the proceduresutilizedby Canonie's

a laboratoryare taken from the followingpublications:

o Test Methods for EvaluatingSolid Waste - Physical/ChemicalMeth-B

ods, SW-846 (3rd Edition,1986);

D
o Methodsfor ChemicalAnalysisof Water and Wastes,

EPA-600/4-79-020;

m

o StandardMethods for the Examinationof Water and Wastewater,

APHA-AWWA-WPCF(16th Edition,1985).

Additionalproceduresare receivedfrom the clients served by the labora-

m tory or from state regulatoryagencies. Tables 2 through27 list the more

common methods utilizedfor analysisof soils and water, togetherwith the

m detectionlimits typicallyachievedin the analysisof sampleswith low

concentrationsof chemicalconstituents. Also includedwith each table are

details on appropriatesamplecontainers,shippingrequirements,acceptable
m

holdingtimes, and the method of analysis.

m

m

m

m

m
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mm 7.0 DATAREVIEWAND REPORTING

am
All data generatedby Canonie'slaboratoryare reviewedto assure that

appropriatequalityassuranceobjectivesare met in the performanceof the

u requestedanalysis. The qualityassuranceprogram at the laboratoryre-

quires that all analyticaldata are reviewed by at least two chemists

mm within each of the variousanalyticalsectionswithin the laboratory. If a

second chemistis unavailableto review the work, the QA officershall

completethe second review. In additionto this mandatorydata review,the
mm

QA officershall randomlyreviewwork from each analyticalsectionto

verify that the documentationis completeand the reportedresultscomply

am with applicablequalityassurancecriteria.

In reviewingthe work selectedat random,the QA officer shall evaluatemm
whether:

I. The calculations,identification,and reportedunits are correct;

m 2. All resultsobtainedfor the sampleswere within the working

calibrationrange of the instrument,or were dilutedproperly and

m then analyzedwithin the working calibrationrange;

3. The QC resultsmeet acceptancecriteriaestablishedfor the analy-

mm sis.

mm If the data and/orQC resultsare unacceptable,the analystmust determine

the cause for the unacceptabilityof the data prior to performingany

furtheranalysis,and prior to releasingthe resultsof analysis. In the
mm

event that the QC resultsfall outsidethe controllimits establishedfor

the analysis,a QA/QC commentsheet, presentedas Figure 10, shall be

m completedand signedby the sectionchief, analyst,and the QA officer,

with notationsfrom each on the cause for the unacceptableQC results.

m

m
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m If the data and QC resultsare acceptable,the analystperformingthe work

shall initialthe trackingsheets,bench sheets,and/or other generated

data. The complete data packageshall then be transferredto the chemistm
completingthe second data review for his/herevaluationand approval.

Upon completionof the review by the second chemist,the data packageshall

m be assembledfor final review. All analyticalresultsfrom each section

shall be assembledinto one data package,and the full packageshall be

m reviewedby the LaboratorySupervisorto assure that all information,

resultingconclusions,and reporteddata for the projectare properly

documented,statisticallyvalid, and meet the requirementsof the client.
m

After final approvalby the LaboratorySupervisor,the package shall be

m sent to the data controlsectionto be typed. After typing, the report is

proofreadby the administrator,and returnedto the chemistsperformingthe

m analysesand reviewingthe data for final signature. 0nly after these

review and approvalprocedureshave been completedmay the report issue to

the client and appropriateregulatoryagencies. Finally,the accounting

departmentreceivesthe report and preparesan invoicecoveringthe work.

m

R

Q

m

i

m

m
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1 8.0 QUALITYCONTROL

1

The qualitycontrolprogramis the most essentialelement in the laboratory

qualityassuranceprogramfor evaluatingthe performanceof analytical

1 measurements. The qualitycontrolprograminvolvesthe analysisof blank,

duplicate,and spiked samplesin conjunctionwith the analysisof environ-

1 mental samples. Since the analystknows that blank samples shouldnot

containany chemicalconstituentsand that spiked sampleshave a known

concentrationof a selectedconstituent,the performanceof the analysis1
can be measuredby comparingthe reportedvalues for the blanks and spiked

sampleswith the known values. Duplicatesamplesallow the analystto

1 assessthe consistencyof the work, since duplicatesamples, by definition,

shouldyield identicalvalues. In general,a blank, duplicate,and spiked

1 sample is includedin each set of ten samplesanalyzed.

8.1 Blank Sample Analysis

There are severaltypes of blank sampleswhich may be includedwith an

1 analyticalsample set. These blank sampletypes includereagentblanks,

travel or trip blanks,and field blanks. Each type of blank is used to

determinewhether sample integrityhas been compromisedthroughthe intro-1
duction of extraneousconstituents. The preparationand analysisof these
blanks are describedbelow.

1

8.1.1 ReaqentBlank

1

A reagentblank is preparedusing deionizedwater, purifiedsoil, solvents,

acids,or other reagentsused in the preparationand analysisof the envi-

ronmentalsamples. All analysesare completedwith at least one reagent

blank in the analyticalsample set in order to verify that any positive

1 resultsreported in the analysisare not due to contaminationfrom the

laboratory. Reportedconcentrationsof any constituentabove minimal

t

1

1
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m detectionlevels indicatesthat processcontaminationhas occurredand that
immediatecorrectiveaction is warranted.

m
8.1.2 Travel Blank

m A travel blank is preparedby the laboratoryand transportedto the field

with the shipmentof empty samplingcontainers,or separatelyif sampling

m containersare obtained locally. The travel blank is handled at the site

in the same manner as the samplesoriginatingfrom the site, e.g., the

sample is placed in the cooler at the during sampling,and is labeledand
B

recordedon the chain-of-custodyform. The purposeof the travel blank is

to determinewhether sample integrityis compromisedduring transportation.

u Travel blanks,therefore,allow the analystto determinethe nature of the

environmentin which the sampleswere transported,and whether any contam-

m inationof the samplesoccurredduring shipment. If contaminationis noted

in the travel blanks,the proceduresfor handlingsamplesduring packing

n_ and the means of transportfor the samplesmust be evaluated. This may
requiremonitoringor alteringtransportmethods in order to eliminatethe

sourceof the contamination.

B

8.1.3 Field Blank

I

A field blank is preparedat the samplingsite and returnedto the labora-

tory with the other environmentalsamples. The labelingof the field blank
me

should not disclose that the sample is a field blank. Since the field

blank is exposedto the same handlingand field conditionsas all other

m samples,the field blank allows an evaluationof the proceduresfollowedby

samplingpersonnel. If the field blank shows contamination,field person-

nel must re-evaluatethe performanceof their work or the proceduresbeinga
followed.

me

P
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m
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me 8.2 Spiked Samples

mm In order to assure the accuracyof the analyticalprocedures,an environ-

mental sample is randomlyselected,from each sample shipmentreceivedat

the laboratory,and spikedwith a known amount of the analyte,or analytes,

mm to be evaluated. In general,a sample spike should be included in every

set of ten samplestested on each instrument. The spike sample is then

mm analyzed. The increasein concentrationof the analyteobserved in the

spiked sample,due to the additionof a known quantityof the analyte,

mm comparedto the reportedvalue of the same analyte in the unspiked sample
determinesthe percent recovery. Daily controlcharts are plotted for each

commonly analyzedcompound and kept on instrument-specific,matrix-

mm specific,and analyte-specificbases. Figure 11 illustratesa daily

controlchart form for maintainingthis information. The percent recovery

am for a spike sample is calculatedaccordingto the followingformula:

Amount in Spiked Sample - Amount in Sample X 100PercentRecovery- Known Amount Added

8.3 DuplicateAnalysis
m

The preferredmethod of duplicationat Canonie'slaboratoryis the analysis

mm of a duplicatespike sample. Additionally,U.S. EPA method protocolre-

quires that a duplicateanalysisof all spiked samplesbe incorporatedinto

the analysisof environmentalsamples. Spiked samplesare preparedby
i

choosinga sample at random from each sample shipmentreceivedat the

laboratory,dividingthe sample into equal aliquots,and then spikingeach

me of the aliquotswith a known amount of analyte. For water samples,the

analystspikes each aliquotseparately;however,for soils analysis,the

mm extractof the soil sample is spikedand the spiked extract is then divided

into equal aliquotsfor subsequentanalysis. The duplicatesamplesare

then includedin the analyticalsample set. The splittingof the sample

mm allows the analystto determinethe precisionof the preparationand analy-

tical techniquesassociatedwith the duplicatesample. The relativeper-

o cent difference (RPD) betweenthe spike and duplicatespike are calculated

I

me
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m and plottedin a form as shown on Figure 12. The relativepercentdiffer-

ence is calculatedaccordingto the followingformula:

B

Amount in Spike I Amount in Spike 2 X 100
RPD = [O.5(Amountin Spike I Amount in Spike 2)]

8.4 Measurementof Method DetectionLimits

m The laboratoryre-evaluates,periodically,the method detectionlimits

(MDLs)acheivablefor each matrix type and each method commonly utilizedin

m analyticalwork. The MDL is defined as the minimumconcentrationof a

substancethat can be identified,measured,and reportedwith 99 percent

confidence. To determinethe MDLs, the methods prescribedby the U.S. EPA
m

are employedfor each analyticalmethod and matrix type. In generalthe

procedureto be used is as follows:

m

I. If the MDI is to be determinedfor aqueoussamples,a laboratory

standard,with a concentrationof ! to 5 times that of the esti-
mated MDL, is preparedand analyzed. For other matrices,a labor-

atory standard,with a concentrationof 5 to 10 times that of the

m estimatedMDL, is preparedand analyzed.

m 2. The preparedstandardis analyzedsix additionaltimes.

3. The MDL for the method and matrix is calculatedby determiningthemm
standarddeviationof the resultsof all seven analyses,and

multiplyingthe standarddeviationby a factor of 3.143.
I

mm

m

m

R
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m 9.0 ESTABLISHMENTOF ACCEPTABLELIMITS

i

In additionto establishingthe accuracyand precisionof the analysisof

variousanalytes in variousmatrices,qualitycontrolrequires that the

i overall,continuingabilityof the analyststo producequalitydata be

assessed. The historicalcapabilityof the laboratoryto producequality

m data is determinedthroughtrend analysison the relativepercentdif-

ferencesand percentrecoveriesreportedfor the laboratory. In general,

the trend analysisrequiresthat at least 20 spike and duplicatesamplesbem
analyzedfor each analyteand in each matrix. However,when an analyte is

not encounteredconsistentlyor is analyzedduring only one project,a

m trend analysismay be completedusing as few as five data points.

m The trend analysis for qualitycontrol is completedby constructinga

controlchart or X chart. The simple,statisticalmethodsutilized in the

constructionof the charts enable the QA officerto detect trends in sample

analysis,and therebydeterminewhether analysterrors, standardsdegrada-

tion, and/or instrumentdrift may be affectingthe quality of data produced

m by the laboratory. The followinginformationpresentsthe acceptedmethod

of constructinga controlchart, and the method which Canonie'slaboratory

n utilizesin its qualityassuranceprogram.

9.1 Procedurefor the Constructionof a ControlChart
m

When a qualitycontrol sampleof known concentrationis analyzeda number

m of times, a seriesof analyticalresults are receivedwhich shouldbracket

the known concentrationin a Gaussian,or normal,distribution. To assess

this distribution,severalsimple,statisticalcalculationsmust completed.m
These calculationsare defined as follows:

B o The average (X) is the sum of the resultsdivided by the number of

results,n.

I
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a X = [E(x)]/n

a o The standarddeviation(_) is an indicationof the spread of the

resultsfrom the mean, i.e., the precisionof the analysis. The

standarddeviationis definedas the square root of the sum of the
im

differencesbetweenthe averageand each result,squared,divided

by one less than the number of analysescompleted.

= [E(x-R)2/(n-1)]0"5

m

If the resultsof analysisare normallydistributed,the proportionof the

resultslying within any given range is relatedto the standarddeviation.
I

That is, 68 percentof the observationslie within X ± _, 95 percentof the

observationslie within X ± 2_, and 99 percentof the observationslie

m within X ± 3_, for large numbersof samples. This relationshipbecomes

more precise as the number of samples,n, increases,but is suitablefor

smallerpopulationsas well (approximately20 or more).

Once at least 20 qualitycontrolsampleshave been analyzed,and the mean

w and standarddeviationcalculated,the QA officershould be able to predict

the limitswithin which any furtheranalysisof qualitycontrol samples

u will fall, if the analysisis performedunder identicalconditions. For

example, if a qualitycontrol samplecontains a particularanalyte in a

concentrationof 10.0 ppb, 20 analysesof the samplemay produce an averagen
value of 9.9 ppb, and a standarddeviationof 1.0 ppb. Furtheranalysisof

the qualitycontrolsample shouldyield resultswhich fall within the range

u of 9.9 ± 2.0, or from 7.9 to 11.9, for 95 percentof the analyses. Simi-

larly, 99 percentof the resultsshould fall within the range of 9.9 ± 3.0,

u or from 6.9 to 12.9. These two ranges,definedas the 95 percent confi-

dence range and the 99 percentconfidencerange, are used as limits. The

upper and lower warning limits are X ± 2.0_, and the upper and lowerm
controllimits are definedby X ± 3.0a.

u

D



a These limits can be used to constructa chart definingwhen an analysis is

"in control" Figure 12 presentsa typicalcontrolchart producedby the

mm laboratory. In order to constructa control chart, the analystmust com-
plete the followingsteps:

Inn 1. Analyze a qualitycontrolsample,of known concentrationand

analytecomposition,at least 20 times. This analysisdoes not

g normallyoccur separately,but rather,the analyst utilizesthe

reportedresults from qualitycontrol samplesincludedin environ-

mental sample sets.
qm

2. Collatethe results,and computethe mean (X), and the standard
m

deviation,_.

m
3. Set the upper warning limit at X + 2.0_ and the lower warning

limit at X - 2.0_.

4. Set the upper controllimit at X + 3.0_ and the lower control

U limit at X 3.0_.

n 5. Draw a controlchart which delineatesthe averageand the four

limits determinedin steps 3 and 4, above.

mm
6. Plot each subsequentlyobtainedqualitycontrolsample result on

the chart to demonstratethe precisionof the analysis.
mm

The precisionand accuracydata for Methods8240, 8270, 8010, 8020, 8080,

and for total prioritypollutantmetals are presentedin Tables 28 throughM
33.

m

u

l
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m I0.0 ACCEPTANCECRITERIAAND PROBLEMS

m
When an analysisis being performed,the analystmust verify immediately

that the resultsgeneratedfor the qualitycontrol samplesfalls within the

m acceptancelimits for that analysis.

a The qualitycontrolsampleindicatesacceptableanalysisvalueswhen it
fallsbetweenthe lowerwarninglimit(LWL)and the upperwarninglimit

(UWL). As long as thequalitycontrolsamplefallswithintheselimits,
am

the analysiswill continueand resultswill be releasedto the client. If

the qualitycontrolsamplevaluefallsbetweenthecontrollimitand

mm warninglimit(UCLand UWL or LCL and LWL),the analysisshouldbe

scrutinizedas possiblyout-of-control.The sampleresultsare still

mm acceptableat this point,however,if the controlsamplevalueremains
betweenthe controllimitandwarninglimitfor 5 consecutivedays,the

m_ analysisis stoppedand no data is releaseduntilthe problemis resolved.

If the qualitycontrolsamplevaluefallsoutsidethe controllimits(UCL

m or LCL),this indicatesan out-of-controlsituation.The analysisis

stoppedand no data is releaseduntilthe reasonfor the problemhas been
identifiedand resolved.When an out-of-controlsituationoccurs,them
analystis requiredto fillout a QA/QCcommentsheet(seeFigure10)and

submitit to boththeirimmediatesupervisorand the QualityAssurance

mm Officer. Afterthe problemhas beencorrectedand shownthatacceptable

resultsare once againproduced,sampleswillonceagainbe analyzedand

mm the datawill be released.Dependingon the typeof problemencountered,

the problemand its solutionwill be documented.

mm
Not onlyare the controlchartsusedto monitorthe performanceof the

laboratory,the QualityAssuranceOfficeralsomonitorsthe laboratory

mm performanceby releasingblindqualityassurancesamplesandby randomly

reviewingparticularanalysis. In theeventthatthe QualityAssurance

Officerspotsunacceptablepractices,a formalnotice(Figure10)is issued

am

mm
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m to the laboratorymanagerand the sectionsupervisorin whichthe

correctiveactionsmustbe implemented.The sectionsupervisormust

e respondto the formalnoticeand correctanydeficiencies.

Precision,Accuracyand RelativeError:
m

Precisionrefers to the reproducibilityof a method when it is repeatedon

a a homogeneoussample under controlledconditions.

The precisionor reproducibilityof a method shall be expressedon a
m

percentageof the mean and is termed the relativestandarddeviationor

coefficientof variation:

m
lO0_

CV - x
im

Where: Cv = Relative standard deviation or coefficient of variation

= standarddeviation

u
X = mean

a, Relativeerror expressesthe differencebetweenthe measured and the actual

amounts:

8
X - TV

relativeerror -
X

U

Where: X = observedvalue

TV : true value
D

X = mean

u
Therefore,relativeerror representsthe measureof accuracyof a method.

i

m
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m 11.0 PERFORMEDAND SYSTEMAUDITS

i

CanonieEnvironmentalServicesLaboratoryroutinelyanalyzesperformance

audit samplesfrom New York State Departmentof Health,for potableand

m non-potablewater, and U.S. EPA, for both the drinkingwater (WS series)

and wastewater (WP series)samples.

i

Certifiedreferencematerialsare purchasedfrom the National Bureau of

Standardsfor metals in sediment-likematrixs. Additionalreference
m

material is acquiredfrom the U.S. EPA QualityAssuranceMaterialsBook.

Currentlaboratorycertificationinclude:
m

1. CaliforniaDOHS certificationfor the analysisof HazardousWaste.

m
2. CaliforniaDepartmentof Health Service,Sanitationand Radiation,

approvedwater laboratorycertificationfor General Chemicaland

OrganicChemical.

m 3. New York State Departmentof Health certificationfor potable

water and non-potablewater analysis.

im

Im

am

iN

m
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mmm 12.0 REVIEWOF ANALYTICALRESULTSBY THE QUALITYASSURANCEOFFICER

U

The functionof the QualityAssuranceOfficer is to assure that the quality

of the servicedeliveredto the client meets the highest possiblestandard

mm of quality,throughthe controlof handlingand analyticalprocedures

performedon the samples. Should the acquireddata be of suspectquality,

mm it is the duty of the QualityAssuranceOfficerto halt its release.

Outlined is the functionsand responsibilitiesperformedby the Quality
mm

AssuranceOfficer:

m I. Coordinateproficiencytestingfor laboratoryapprovalprograms.

m 2. Coordinateany on-siteQA/QCinspections.

m_ 3. Prepareand update QA/QC plans.

4. Assist in the developmentof new analyticalmethods and

m techniques.

5. Assist in the developmentand planningof QA/QC documentsandm

programswith the ProjectEngineeron a project-by-projectbasis.

m 6. With the QC committeecontinueto developand implementa QC

program.

m

7. Monitor the sectionsfor complianceto the QA/QC program by:

am

a. Reviewingstandardstorageand preparation.

b. Reviewinginstrumentlog books.

m c. ReviewingQC documentationfor completeness.

d. Reviewingsample storage.

U

U

mm



_'_ B-35

m 8. Analyzedata generatedfrom in-houseQC check samples.

9. Advise personnelon laboratoryprocedures.M

10. Advise personnelwhen problemsare encounteredwith an analysis.
o

II. Respondto inquiriesmade regardinglaboratoryQA/QC related

m activities.

m Responsibilities:The QualityAssuranceOfficerwill:

I. Identifyandreferany instancesin whichQC objectivesare not

m beingmet to the sectionheadsandlaboratorymanagerfor remedial

actions.

2. Assurethatsuspectdataare not includedin laboratoryreports.

3. Followup on the remedialactionsundertakenin responseto the

above referralsto assurethat QC objectivesare once again being

Ill met.

m 4. Inspectcorrectiveaction reportsfor out-of-controlevents.

5. Preparea monthlyQA report summarizingany warning sheets issued,

m correctiveactionstaken, unresolvedproblems,and overallQC

activitiesof the laboratory.

m

A monthly QA report is then submittedto the Managerof Laboratory

m Services,Ken Wahl. He reviewsthe progressof the laboratory,makes his
recommendationsand goals for the next month. The monthly QA report is

submittedto the ExecutiveVice President,PhillipE. Antommaria.
mm

mm

m
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Collection Volume Detection

Parameter Technique Container (ml) Preservation Holding Time Hethod Technique Nethod Llmit
PPH

Acidity Grab or P,G 100 Cool, 4 degrees C 14 days Potentlometry 305.2 1.0
Composite

Alkalinity Grab or PoG 100 Cool, 4 degrees C 14 days Potentlometry 310.1 1.0
Composite

Aa=onla Grab or P,G 400 H2S04 to pH <2 28 days Spectrophotometry 5N 417B 0.1
Composite

BOO Grab only P,G 1000 Cool, 4 degrees, C 48 hours Xembrane Electracle 405.1 1.0

Bacteria Grab only P,G 200 Cool, 4 degrees C, 6 hours S tube MPN SN 908 2.2
10_ Na25203o EDTA

Bicarbonate/Carbonate Grab only P,G 100 Determine onslte No ho]dln 9 Tltrimetry ASTN D513C 5.0

Boron Grab or P,G 100 Cool, 4 degrees C 7 days Spectrophotometry ASTN 3082 0.1
Composite

Broatde Grab or P,G lO0 None required 28 days Spectrophotometry 320.1 1.0
Composite

COl) Grab only P,G 50 H2S04 to pH <2; Coo] 28 days Digestion 410 10. --t
4 degrees C _o

Calorimetry Grab or P,G 100 Cool, 4 degrees C Parr Bomb m
Composite

Carbon dioxlde Grab only P,G 100 Coo1° 4 degrees C 24 hours Titrlmetry ASTN D513C 1.0

Chloride Grab or P,G 50 None required 28 days Tltrfmetry 325.3 1.0
Composite

Color Grab or P°G 50 Cool, 4 degrees C 48 hours Visual Comparison 110.2 1.0
Composite

Conductance Grab or P°G 100 Coo1° 4 degrees C 28 days Conductivity, Neter 120.1
Co_oosite

Corroslvtty Grab or G 1000 Cool, 4 degrees C Corroslvtty touard 1110
Composite Steel

t Note: P - Plastic Container, G = Glass ConLainer

November1986
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Collection Volume Detection

Parameter Technique Container (ml) Preservation Holding Time Method Technique Nethod Limit

PPR

Cyanide Grab or PeG 500 NaOH to pH>120 0.69 14 days Distillation 9010 0.02
Composite Ascorbtc Acid

Fluoride Grab or P 300 None Required 28 days Spectflc Ion Electrode 340.2 0.1

Composite

Hardness Grab or P,G 100 HNO3 to pH <2 6 months Titrlmetry 130.2 1.0
Compos1te

Hexavalent Chromium Grab or P,G 100 Cool, 4 degrees C 24 hours Spectrophotometry SN 312.3 0.005
ComposIte

Hydroxide Grab or P,G 100 Cool, 4 degrees C 14 days Tltrlmetry ASTN 0 514 I.O
Compos1te

Xgnltablilty Grab or G 200 Cool, 4 degrees C Closed Cap 1010
(Flesh Point) Composite c-)o

Metals SuspenOed Grab or P,G 1000 Filter onsito 6 months, except Atomic Absorption 200. See pg. _
.,J

(except Cr ¥1 ) Composite Hg--28 days 32-34 _ _rrl
Metals, Dissolved Grab or P,G 1000 Filter onstte, HN03 6 months, except Atomic Absorption 200. See pg. (0
(except Cr VI) Composite to pH <2 Hg--28 days 32-34 CL

Metals, Total Grab or P,G 1000 HN03 to pH <2 6 months, except Atomic Absorption 2Q0. See pg.
(except Cr VII Composite H9--28 days 32-34

N|trate Grab or P,G 100 Cool, 4 degrees C 48 hours Spectrophotometry 353.3 0.05
Composite H2S04 to pH ( 2 28 days

Nitrite Grab or P,G 50 Cool, 4 degrees C 48 hours Spectrophotometry 354.1 0.005
Compos$te

Nltrogen_ KJeldah] Grab or P,G 500 HN03 to oH <2 28 d4ys Distillation0 351.3 0.1
(tOtal) Composite Tltrlmetry

Odor Grab only G 200 Cool, 4 degrees C 24 hours Sensory l)elcectlon 140.1 1.0

O(l & Grease Grab only G 1000 Cool 4 degrees C 28 days Extraction, 413.1 1.0
H2S04 to pH <2 Gr_vimetry

t Note: P - Plastic Container, G = Glass Container

November1986



Co,le tIon Oe  io.Partier Technique Container V_u Preservation Holding Time Method Technique Method
PPM

Organic Lead Grab or G 1000 Cool, 4 degrees C MInX Extraction
Composite

Oxygen IdlssolveO) Grab only G 300 None Analyze Immediately Membrane Electrode 360.1 0.1

Percent Moisture Grab or P,G 50 9ms Cool, 4 degrees C Oven drying
Composite

pH Grab only P,G 25 None Analyze Imedtately pH Meter 150.1 ---

Phosphetes, Ortho Grab or P,G 50 Cool, 4degrees C 48 hours Spectrophot_=etry 365.2 0.01
Composite

Phosphorus, Total Grab or PpG 50 H2S04 to pH <2 28 days Spectrophotor_etry 365.4 0.01
Composite

Salinity Grab or P,G 500 Cool, 4 degrees C 28 days Hygrometer SM 210 B
Composite _

c)

Silica Grab or P 50 Cool, 4 degrees C 28 days SpectrophotOmetry 370.1 0.05 _ _J
Composite _= =J

d.r--

Solids Total Grab or P,G 100 Cool, 4 degrees C 7 days Gravlmetry 160.1 1.0
Dissolved Composite _ _'_C_L

SOlidS Total Grab or P°G 1000 Cool, 4 degrees C 48 hours Gravimetry 160.5 0.5
Sett%eable Co_0oslte

Solids Total Grab or P,G 100 Cool, 4 degrees C 7 days GravJmetry 160.3 1.0
Composfte

Solids Total Grab or P,G 100 Cool, 4 degrees C 7 days Gravtmetry 160.2 1.0
Suspended Composite

Specific Gravity Grab only P,G 100 None 28 days Pycnometer ASTN 01429 ---

Sulfate Grab or P,G 50 Cool, 4 degrees C 28 days Nephelometry 375.4 l.O
Composite

* Note: P - Plastic Container, G - Glass Container

November1986
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Collection Volume Detection

parameter Technique Container (ml) Preservation Holding Time Xethod Technique Xethod Limit
PPM

Sulfide Grab or P,G 500 Coolw 4 degree C,2ml 7 days Tltrlmetry 376.1 1.0
Composite zinc acetate & NaOH

Sulfite Grab or P,G 50 Determine onslte No holding Titrimetry 377.1 2.0
ComposIte

Surfactints (MBAS) Grab or P0G 250 Cool, 4 degrees C 48 hours Extract ion 425. t O.0S
Composlte Spectrophotomet ry

Total Oraanlc Carbon Grab or G, Teflon- 25 Cool, 4 degrees C 28 days Combustion- SN 505 1.O
(TOC) Composite llned cap IIC1 to pH <2 Infared

Total Organic Halogens Grab or G, Amber 100 Cool, 4 degrees Cadd 7 days TOX Instrumentation
(TOX) Composite Teflonline ]ml 0.IN Na sulflte

Tannins & Llgnins Grab or P,G 100 None 48 hours Spectrophotometry SN 513 0.1
ComposIte

Turbidity Grab or P,G 100 Cool, 4 degrees C 46 hours Nuphlometry 180.1 0.01
ComposIte

-_ :Z>

._j. I"
-_ 1.3
{-
rD
E_

* Note: P - Plastic Container, G - Glass Contalner
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TABLE2

Purgeable Halocar)ons

e Detection Limits

AnaIytes Water (mg/l) Soll (molka)

m
, Bromodichloromethane 0.0005 0.02

Bromoform 0.0005 0.02
m

Bromomethane 0.0005 0.02

Carbon _etrachloride 0.0005 0.02

m Ohlorobenzene 0.0005 0.02

Chloroethane 0.0005 0.02

m 2-Chloroethylvinyl ether 0.0005 0.02

Chloroform 0.0005 0.02

I Chloromethane 0.0005 0.02

Dibromochloromethane 0.0005 0.02

1,2-Dichlorobenzene 0.0005 0.02
S

1,3-Di_hlorobenzene 0.0005 0.02

__ 1,4-Dichlorobenzene 0.0005 0.02

Dichlo(odifluoromethane 0.0005 0.02

1,1-Dichloroethane 0.0005 0.02

m 1,2-Dichloroethane 0.0005 0.02

1,1-Dichloroethene 0.0005 0.02

m trans-l;2-Dichloroethene 0.0005 0.02

1,2-Dichloropropane 0.0005 0.02

i cis-l,3-Dichloropropene 0.0005 0.02

trans-l,3-Dichloropropene 0.0005 0.02

1,1,2,2-Tetrachloroethane 0.0005 0.02
i

Tetrachloroethene 0.0005 0.02

1,1,1-Trichloroethane 0.0005 0.02

1,1,2-Trichloroethane 0.0005 0.02

Trichloroethene 0.0005 0.02

R Trichlorofluoromethane 0.0005 0.02

Vinyl chloride 0.0005 0.02

_ Methylene chloride 0.0005 0.02

i
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TABLE 2
Continued )

Purgeable Halocarl_ons

i Other analytes available vpon reouest Additional increase per analvte

Freon 10%

m cis-l,2-Dichloroethene 10%

EDB i0_

water
Analysis: Method 601

Sampling container: Specially prepared 40 ml volatiles vials, taken in
triplicate.

0 Reference: Method for Organic Chemical Analysis of Municipal and Industrial
Wastewatert P883-201798, Method 601, U. S. Environmental Protection Agency,
Cincinnati, Ohio, July 1982.

m

Ill Analysis: Method 8010

Sampling Container: Air tight completely full brass tube, or 40 ml vial

Reference: Test Method for Evaluatino Solid Waste, Physical/Chemical Methods.
SW-846, Method 8010, U. S. Environmental Protection Agency, 1982.

0 Shipping requirements: Packed in an iced cooler, with chain-of-custody.

Acceptable holding time to analysis: 14 days.

B Method of analysis: Gas Chromatography.

m

U

B

i

m
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TABLE 3

_ PurqeableAromatiCs

e= Detection Limits

Analytes Water (mq/l) Soil (mq/kq)

g

Benzene 0.005 0.2

Chlorobenzene 0.005 0.2i
1,2-Dlchlorobenzene 0.005 0.2

1,3-Dichlorobenzene 0.005 0.2
I

1,4-Dichlorobenzene O°OOS 0.2

Ethylbenzene 0.005 0.2

a Toluene 0°005 0°2

Xylene 0°OOS 0.2

m

Other analytes available upon request Additional increase per analyte

Acetone 10%m
Isopropyl Alcohol 10%

Other Volatile Hydrocarbons (PID detector) 10%

Other Volatile Hydrocarbons (FID detector) 50%

D water
Analysis: Method 602

llm Sampling container: Specially prepared acidified 40 ml volatiles vials, taken
in triplicate.

Reference: Methods for Oroanic Chemical AnaIvsis of Municioal and Industrial
am Wastewaterr PB83-201798r Method 602 and 624, U. S. Environmental Protection

Agency, Cincinnati, OH, July 1982.

am
Soil

Analysis: Method 8020
m

Sampling container: Air tight completely full brass tube, or 40 ml vial

Reference: Test Methods for Evaluatino Solid Waste, Physical/Chemical Methods,

i SW-846, Method 8020, U. S. Environmental Protection Agency, 1982.

Shipping requirements: Packed in an iced cooler, with chain-of=custody.

Acceptable holding time to analysis: 14 days.

Method of analysis: Gas Chromatography
I
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m



I

TABLE 4

Phenols

am DetectionLimits

AnaIy_es Water (mg/l)Soil (mg/kg)

II
4-Chloro-3-methylphenol 0.001 10.

2-Chlorophenol 0.008 10.

m 2,4-Dichlorophenol 0.008 10.

2,4-Dimethylphenol 0.008 10.

m 2,4-Dinitrophenol 0.005 10.

2-Methyl-4,6-dinitrophenol 0.003 10.

m 2-Nitrophenol 0.005 10.

4-Nitrophenol 0.005 10.

m Pentachlorophenol 0.005 10.
Phenol 0.008 10.

2,4,6-Trichlorophenol 0.001 10.
IN

Other anaIytesavailableupon reqves_ Additionalincreaseper analvte

Tetrachlorophenol 10%

i Water

Analysis: Method 604

Im Sampling container: Specially prepared one liter bottle, taken in triplicate.

References: Methods for Organic Chemical Analysis of Municioal and Industrial

Wastewatert PB83-201798t Method 604, U. S. Environmental Protection Agency,
ml Cincinnati, OH, July 1982.

Varian Liquid Chromatography Procedure #96, Determination of Trace Levels of
Phenols in Water, Varian Instruments, Walnut Creek, California.

I

m Analysis: Method 8040

Sampling container: Specially prepared mason jar or brass tube (200 g.
required).

am
References: Test Method_ for Evalvatinq Soli_ Waste, Physical/Chemical Methods,
SW-846, Method 8040, U. S. Environmental Protection Agency, 1982.
Varian Liqvid OhromatooraDhv Procedure #96, Determination of Trace Levels of

" Phenols in Water, Varian Instruments, Walnut Creek, California.

m

November 1986
am
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TABLE 4

(Continued)

Phenol_

i

Shipping requirements: Packed in an iced cooler, with chain-of-custody.

Samples are extracted within 7 days and completely analyzed within 30 days ofI
collection.

Method of analysis: Liquid and Gas Chromatography.
i

m

€

/
i

D

i

U

m

m

Hi
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i
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TADLE 5

Oraanochlorine Pesticides

/
Detection Limits

Analytes Water (u9/l) Soll (mg/kg)

i

Aldrin 0.05 0.01

Alpha-BHC 0.05 0.01

im Beta-BHC 0.05 0.01

Del ta-BHC 0.05 0.01

I Gamma-BHC 0.05 0.01

Chlordane 0.5 0.05

I 4,4'-DDD 0.05 0.01

4,4'-DDE 0.05 0.01

4,4'-DDT 0.05 0.01

Dieldrin 0.05 0.01

Endosulfan I 0.05 0.01
I

Endosulfan II 0.05 0.01

Endosulfan sulfate 0.05 0.01

Endrin 0.05 0.01

Endrin aldehyde 0.05 0.01

m Heptachlor 0.05 0.01

Heptachlor epoxide 0.05 0.01

m Toxaphene 5. 0.5
PCB-IOI6 0.5 0.01

PCB-1221 0.5 0.01
i

PCB-1232 0.5 0.01

PCB-1242 0.5 0.01

Im PCB-1248 0.5 0.01

PCB-1254 0.5 0.01

U POB-1260 0.5 0.01

m Other analvtes available uoon request Additional increase per analvte

DBCP 10%

Methoxychlor 10%

mi

March 1987
m



m

TABLE 5

(Continued)
Orqanochlorlne Pestlcl_es

m

water

m Analysis: Method 608

Sampling container: Specially prepared one liter sample bottles, taken in
triplicate.

u Reference: Method for Orqanic Chemical Analysis of Municipal and Industrial
Wastewaterr PB 83-201796, Mehtod 608, U. S. Environmental Protection Agency,
Cincinnati, OH, July 1982.

mm

Soil

m Analysis: Method 8080

Sampling container: Specially prepared mason jar or brass tube (200 g soil

m required).

Reference: Tes_ Metho_ for Evaluating Solid Waste_ Physical/Chemical Methodst
SW-846, Method 8080, U. S. Environmental Protection Agency, 1982.

ml

Shipping requirements: Packed in an iced cooler, with chain-of-custody.

Samples are extracted within 7 days and completely analyzed within 30 days of

collection.

Method of analysis: Gas Chromatography.

R

mm

m

m

m

Inlnl
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TABLE 6

PCBVs (Polvchlorinated Btohenvls )

m DetectionLimits

Analvtes Water (ua/l) Soil (mg/kg)

m
PCB-IOI6 0.5 0.05

PCB-1221 0.5 0.05
m=

PCB-1232 0.5 0.05

PCB-1242 0.5 0.05

m PCB-1248 0.5 0.05

PCB-1254 0.5 0.05

m PCB-1260 0.5 0.05

m

water
m

_alysis: Method 608.3

Sampling container: Specially prepared one liter sample bottles, taken in
_ triplicate.

Reference: Methods for Organic Chemical Analysis of Municipal and In_w_rial
Wastewater, PB83-201796t Method 608, U. S. Environmental Protection Agency,

Ill Cincinnati, OH, 1982.

m
Analysis: Method 8080.3

Sampling container: Specially prepared mason jar or brass tube (200 g soil
i required).

Reference: Test Methods for Evaluatin9 Solid Waste, Physical/Chemical Methods,

llm SW-846, Method 8080, U. S. Environmental Prot_ion Agency, 1982.

Shipping requirements= Packed in an iced cooler, with chain-of-custody.
m

Samples are ex_tractedwithin 7 days and completely analyzed within 30 days of

collection.

u Method of analysis: Gas Chromatography.

i

March 1987
m
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TABLE 7

PCB'SIn011

m Detection Limits

Analvtes Oil _mg/kcl)

m
PCB-IOI6 5.

PCB-1221 5.

PCB-1232 5.

PCB-1242 5.

i PCB-1248 5.

PCB-1254 5.

m PCB-1260 5.

i

9_tl
m

Analysis: Method PCB Oil

Sampling container: Two 20-40 ml Vials, teflon or foil lined cap (provide at-
least 15 ml volume).

Reference: EPA Test Method for the Determination of PoIychlorinated Biphenyls
in Transformer Fluid and Waste Oils_ EPA-600/4-81-045, U. S. Environmental

ml Protection Agency, Cincinnati, OH, September 1982.

Shipping recluirements: Securely packed in a leak proof container with chain-of-

ill custody.

Acceptable holding time to analysis: 28 days.

Method of analysis: Gas Chromatography.Ill

i

i

B
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B
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TABLE 0

Polynuclear Aromattc Hydrocarbons

Detection Llmtts

Anal_es Water (m_/!)Sotl (malko)

i Acenaphthene 0.01 1.

Acenaphthylene 0.01 1.

Anthracene 0.01 1.
i

_nzo (a) anthracene 0.01 1.

_nzo (a) pyrene 0.01 1.

i _nzo (b) fluoranthene 0.01 1.

Benzo (g,h,i) perylene 0.01 I.

i Benzo (k) fluoranthene 0.01 i.

Chrysene 0.01 i.

el Dibenzo (a,h) anthracene 0.01 i.

Fluoranthene 0.01 I.

Fluorene 0.01 i.
el

Indeno (l,2s3-cd) pyrene 0.01 i.

__j Naphthalene 0.01 I.
Phenanthrene 0.01 i.

Pyrene 0.01 I.
el

I Analysis: Method 610

Sampling container: Specially prepared one liter sample bottles, taken in
triplicate.

I
Reference: Method for Orqanic Chemical Analysis of Municipal and Industrial
Wastewater_ PB 83-201798, Method 610, U. S. Environmental Protection Agency,
Cincinnati, OH, July 1982.

I

Im Analysis: Method 8100

Sampling container: Specially prepared mason jar or brass tube (200 g soil

t required).

Reference: Test Method for Evaluatin9 Solid Waster Physlcal/Chemical Methods,
SW-846, Method 8100, U. S. Environmental Protection Agency, 1982.

i
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Im
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IAI_LE 8
(Continued)

Polynuclear Aromatl¢ Hydrocarbons

f

Shipping requirements: Packed in an iced cooler, with chain-of-custody.

Imil Samples are extracted within 7 days and completely analyzed within 30 days of

colIection.

Method of analysis: Gas and Liquid Chromatography.
mm

mm

el

m

i

m

am

m

m
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TADLE 9

Chlorinated Hydrocarbons

ill Detection Limits

Analvtes Water (mg/l) Soil (mg/kg)

m
2-Chloronaphthalene 0.001 0.1

1,2-Dichlorobenzene 0.O015 0.15
n

1,3-Dichlorobenzene 0.0015 0.15

1,4-Dichlorobenzene 0.0015 0.15

m Hexachlorobenzene 0.0005 0.1

Hexachloroethane 0.0005 0.1

i 1,2,4-Trichlorobenzene 0.0005 0.1

Hexachlorocyclopentadiene 0.001 0.1

m Hexachlorobutadiene 0.001 0.1

i

water

Analysis: Method 612

Sampling container: Specially prepared one liter sample bottles, taken in

m triplicate.

Reference: Method for Organic Chemical Analysis of Municipal and Industrial
Wastewaterr PB 83-201798, Method 612, U. S. Environmental Protection Agency,

i Cincinnati, OH, July 1982.

lm Analysis: Method 8120

Sampling container: Specially prepared mason jar or brass tube (200 g soil
required).

II Reference: Test Method for Evaluating Solid Waste# Physical/Chemical Methodst
SW-846, Method 8120, U. S. Environmental Protection Agency, 1982.

==
Shipping requirements: Packed in an iced cooler, with chain-of-custody.

Samples are extracted within 7 days and completely analyzed within 30 days of
i

collection.

Method of analysis: Gas Chromatography.

mm

November 1986
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TABLE i0

ChlorinatedHerbicides

m Detection Limits

Analytes Water (mG/1) Soll (mo/ko)

m

2,4-D 0.02 0.02

i 2,4,5-TP 0.02 0.02

Other analvtes available uDon reouest Additional increase per analvte
m

2,4,5-T i0%

Dinoseb 10_
m

water

m Analysis: Method 615

Sampling container: Specially prepared one liter sample bottles (amber), taken
in triplicate.

i
Reference: Determination of Chlorinated Herbicides in Industrial and Mu_iGlpal

EPA-600/4-82-O05, Method 615, EMSL, U. S. Environmental Protection

Agency, Cincinnati, OH, July 1982.
Varian Liouid ChromatograDhv Procedure #88, Reverse Phase Separation of 2,4-D
and Silvex in Waste Water, Varian Instruments, Walnut Creek, California.

m

Analysis: Method 8150
m

Sampling container: Specially prepared mason jar or brass tube (200 g soil
required).

Is Reference: Test Method for Evaluating Solid Waste, Physical/Chemical Methodst
SW-846, Method 8150, U. S. Environmental Protection Agency, 1982.
Varian Liouid ChrQmatograDhy Procedure #88, Reverse Phase Separation of 2,4-D

m and Silvex in Waste Water, Varian Instruments, Walnut Creek, California.

Shipping requirements: Packed in an iced cooler, with chain-of-custody.
m

Samples are extracted within 7 days and completely analyzed within 30 days of

collection.
m

Method of analysis: Gas and Liquid Chromatography.
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m TABLE 11

Orqanophosphorus Pesticide

Detection L1mlts

li Analy_es Water (uoll) Soll (mo/k o)

m DEF 1. 1.

Delnav 1. 1.

Diazinon 1. 1.i
Dimethoate 1. 1.

Disulfoton 1. 1.
a

Ethion 1. 1.

Ethyl parathion 1. i.

m Malathion 1. 1.

Methyl parathion 1. I.

m Methyl trithion i. 1.

Phorate 1. 1.

water

Analysis: Method 622

Im Sampling container: Specially prepared one liter sample bottles, taken in
triplicate.

ml Reference: Determination of OrganoDhosphor_s Pesticides in Industrial and
Municipal Wastewaterr EPA-600/4-82-O08, Method 622, EMSL, U. S. Environmental
Protection Agency, Cincinnati, OH, July 1982.

am

Soil
Analysis: Method 8140

m

Sampling container: Specially prepared mason jar or brass tube (200 g soil
required).

am Reference: Test Method for Eyaluatin9 Soll_ Was_et Physica!/Chemical Me_ho_
SW-846, Method 8140, U. S. Environmental Protection Agency, 1982.

am
Shipping requirements: Packed in an iced cooler, with chain-of-custody.

Samples are extracted within 7 days and completely analyzed within 14 days of

collection.

Method of analysis: Gas Chromatography.

am
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m TABLE 12

Volatile Organics (GC/MS)

Detection Limits

m Analvtes Wager (mo/1)(1) Soil (mq/kq)(2)

Benzene 0.005 0.125

U Bromodichloromethane 0.005 0.125

Bromoform 0.005 0.125

m Bromomethane 0.010 0.250

Carbon tetrachloride 0.005 0.125

Chlorobenzene 0.005 0.125

Chloroethane 0.010 0.250

2-Chloroethylvinyl ether 0.010 0.250
i

Chloroform 0.005 0.125

Chloromethane 0.010 0.250

m Dibromochloromethane 0.005 0.125

1,2-Dichlorobenzene 0.005 0.125

m 1,3-Dichlorobenzene 0.005 0.125

1,4-Dichlorobenzene 0.005 0.125

_ Dichlorodifluoromethane 0.005 0.125

1,1-Dichloroethane 0.005 0.125

1,2-Dichloroethane 0.005 0.125
B

1,1-Dichloroethene 0.005 0.125

trans-l,2-Dichloroethene 0.005 0.125

m 1,2-dichloropropane 0.005 0.125

cis-l,3-Dichloropropene 0.005 0.125

am trans-l,3-Dichloropropene 0.005 0.125

Ethylbenzene 0.005 0.125

m Methylene chloride 0.005 0.125

1,1,2,2-Tetrachloroethane 0.005 0.125

Tetrachloroethene 0.005 0.125
B

Toluene 0.005 0.125

1,1,1-Trichloroethane 0.005 0.125

m 1,1,2-trichloroethane 0.005 0.125

Trichloroethene 0.005 0.125

Trichlorofluoromethane 0.005 0.125

Vinyl chloride 0.010 0.250

8
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n TABLE 12

iContinued)
Volatile Orqanics (GC/MS)

Other analvtes available upon request

mm

Secondary Quantitation List (optional at extra charge), analytes and detection

m limits subject to change.

Detection Limits

a Analvtes Wager (mgll) (I) Soil (mg,kg) (2)
Freon 113 0.005 0.125

Acetone 0.005 0.125

Isopropyl Alcohol 0.005 0.125

Ethylene Dibromide (EDB) 0.005 0.125
i

water

m Analysis: Method 624

Sampling container: Specially prepared 40 ml volatile vial, taken in
triplicate.

mm
Reference: Methods for Organic Chemical Analysis of Municipal and
Industrial Wastewater, PB83-201798, Method 624, U.S. Environmental

_ Protection kgency_ Cincinnati, OH, July 1982

s_Q!l
m

Analysis: Method 8240

Sampling container: Air tight completely full brass tube.

In Reference: Test Methods for Eyaluatin9 Solid Waster Physical/Chemical
Methods, SW-846, Mehtod 8240, U.S. Environmental Protection Agency, 1982.

i

Shipping requirements: Packed in an iced cooler with chain-of-custody.

Acceptable holding time to analysis: 14 days.
m

Method of analysis: Gas Chromatography/Mass Spec.

m (1) Specific detection limits are highly matrix dependent. The detection
limits listed herein are provided for guidance and may not always be achievable.
Lower detection levels are possible with additional work at an

llm increased price.

(2) Detection limits listed for soil/sedlment are based on wet weight.

m
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m TABLE 13

Semlvola_lleOrganics (GC/MS)

Detection Limits

mmLV-- Analvtes Water (mqil)(1) Soll (mq/kq)(2)

Acenaphthene 0.010 0.330
m

Acenaphthylene 0.010 0.330

Aldrin 0.010 0.330
m

Anthracene 0.010 0.330

Benzo(a)anthracene 0.010 0.330

em Benzo(b)fluoranthene 0.010 0.330

Benzo(k)fluoranthene 0.010 0.330

m Benzo(ghi)perylene 0.010 0.330

Benzo(a)pyrene 0.010 0.330

m Benzidine 0.040 1.32

Butyl benzyl phthalate 0.010 0.330

alpha-BHC 0.010 0.330
e

beta-BHC 0.010 0.330

delta-BHC 0.010 0.330
m

gamma-BHC 0.010 0.330

Bis (2-chloroethoxy)methane 0.010 0.330

_II_ Bis (2-chloroethyl)ether 0.010 0.330

Bis (2-chloroisopropyl)ether 0.010 0.330

m Bis (2-ethylhexyl)phthalate 0.010 0.330

4-Bromophenylphenyl ether 0.010 0.330

u Chlordane 0.100 3.30

4-Chloro-3-methylphenol 0.010 0.330

m 2-Choronaphthalene 0.010 0.330
2-Chlorophenol 0.010 0.330

4-Chlorophenylphenyl ether 0.010 0.330
m

Chrysene 0.010 0.330

4,41-DDD 0.010 0.330

u 4,4t_DDE 0.010 0.330

4,40-DDT 0.010 0._30

B Dibenzo(a,h)anthracene 0.010 0.330

Dibutyl phthalate 0.010 0.330

1,2-Dlchlorobenzene 0.010 0.330

1,3-Dichlorobenzene 0.010 0.330

m
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III TABLE 13
(Continued)

Semivola_ile Orqanics (GC/MS)

Detection Llmlts

Analvtes Wa_er (mo/l)(1) Soll (mo/kq)(2)

a 1,4-Dlchlorobenzene 0.010 0.330

3,3V-dichlorobenzidine 0.20 6.60

S 2,4-Dichlorophenol 0.010 0.330

Dieldrin 0.010 0.330

Im Diethylphthalate 0.010 0.330
2,4_imethylphenol 0.010 0.330

Dlmethylphthalate 0.010 0.330
II

2,4-Dinitrophenol 0.050 1.65

2,4-Dinitrotoluene 0.010 0.330

mm 2,6-Dinitrotoluene 0.010 0.330

Di-n-octylphthalate 0.010 0.330

lm Endosulfan I 0.010 0.330

Endosulfan II 0.010 0.330

Endosulfan sulfate 0.020 0.660I

Endrin 0.010 0.330

Endrin aldehyde 0.020 0.660

Fluoranthene 0.010 0.330

Fluorene 0.010 0.330

ii Heptachlor 0.010 0.330

Heptachlor epoxide 0.010 0.330

III Hexachlorobenzene 0.010 0.330

Hexachlorobutadiene 0.010 0.330

i Hexachlorocyclopentadiene 0.010 0.330

Hexachloroethane 0.010 0.330

Indeno(1j2,3-cd)pyrene 0.010 0.330I

Isophorone 0.010 0.330

2-Methyl-4,6-dinitrophenol 0.050 1.65
i

Naphthalene 0.010 0.330

Nitrobenzene 0.010 0.330

Im 4-Nitrophenol 0.010 0.330

2-Nitrophenol 0.010 0.330

N-Nitrosodimethylamine 0.010 0.330

N-Nitrosodi-n-propylamine 0.010 0.330

im N-Nitrosidiphenylamine 0.010 0.330
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ii TABLE 13

(Continued)
Semivolatlle OrQanics (GC/MS)

_ Detection Limits

Analy_ces Water (nw_/l)(1) Soil (mq/kq)(2)

I PCB-1016 0.050 1.65

PCB-1221 0.050 1.65

u PCB-1232 0.050 1.65

PCB-1242 0.050 1.65

PCB-1248 0.050 1.65am

PCB-1254 0.050 1.65

PCB-1260 0.050 1.65
a

Pentachlorophenol 0.050 1.65

Phenanthrene 0.010 0.330

m Phenol 0.010 0.330

Pyrene 0.010 0.330

am Toxaphene 0.5 16.5

1,2,4-Trichlorobenzene 0.010 0.330

I 2,4,6-Trichlorophenol 0.010 0.330

water

Analysis: Method 625

Sampling container: Specially prepared one liter bottle taken in
m triplicate.

Reference: Methods for Organic Chemical Analysis of Municipal and
Industrial Wastewatert PB83-201796t Method 625, U.S. Environmental

m Protection Agency, Cincinnati, OH, July 1982

m
Analysis: Method 8270

In Sampling container: Specially prepared mason jar, 200 g soil required.

Reference: Test Methods for Evaluating Solid Waster Physical/Chemical
Methodsr SW-846, Method 8270, U.S. Environmental Protection Agency, 1982.

Im

Shipping requirements: Packed in an iced cooler with chain-of-custody.

in Samples are extracted within 7 days and completely analyzed with in 30 days of

collection.

Method of analysis: C_/MS

Ii
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TABLE 13
(Continued)

Semlvolatlle Orqanics (GC/MS)

i

(1) Specific detection limits are highly matrix dependent. The detection
limits listed herein are provided for guidance and may not always be achievable.

m Lower detection levels are possible with additional work at an
increased price.

mm

(2) Detection limits listed for soil/sediment are based on wet weight.

mm

m

m

m

m

mm

S

i

mm

i
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TABLE 14

m Detection Limits

AnaIytes Water (mq/l) Soll (mq/kq)

Aldicarb 0.05 1.

m Carbaryl 0.05 1.
Carbofuran 0.05 1.

Diuron 0.05 1.
m

Linuron 0.05 1.

MethomyI 0.05 1.

a OxamyI 0.05 1.

m

m
Analysis: Method 632

Sampling container: Specially prepared one liter sample bottles, taken in
triplicate.

Reference: M_l Anal sis of Municipal and Industr_
Wastewatert P883-201798, Method 632, U. S. Environmental Protection Agency,

im Cincinnati, OH, July 1982.

m
Analysis: Method 632Mod

m Sampling container: Specially prepared mason Jar or brass tube (200 g soil
required).

Reference: Modified Method 632 T_ Me_hod for Evaluatinq Solid Waste,
R Physical/Chemical Methodsr adapted for soil.

m Shipping requirements: Packed in an iced cooler,with chain-of-custody.

Samplesare extractedwithin 7 days and completelyanalyzedwithin30 days of

collection.
m

Method of analysis: LiquidChromatography.

m November 1986
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TABLE15

mm_V Fumlngan1_s

i Detection L1mlts

Analytes Water (mg/l) Soll (mq/kq)

II

DBCP (Dlbromochloropropane) 0.01 1.0

EDB (Ethylene Dlbromlde) 0.1 1.0i

ill

Water

Im Analysis: Method 2000

Sampling container: Specially prepared one liter sample bottles, taken in
i triplicate, for EDB only, use 40 ml vial (purge & trap technique).

Reference: Analvsls of 1,2-dibrom -3- ¢hloropropane in Watert California
Department of Health Services Methods, p. 215.

Jl Reference: MeShod for Organl¢ Chemical Analysis of Municipal and Industrial
Wastewater r PB83-201798, Method 601, U. S. Environmental Protection Agency,
Cincinnati, Ohio, July 1982 (EDB only).

Soil: Method 2010

II Sampling container: Air tight completely full brass tube.

Reference: Analysis of lt2-_ibrom -_- ¢hloropropane in Watert California
Department of Health Services Methods, p. 215.

m Reference: Test Method for Evaluating Soli_ Was_et Phy_i_a!/_hemi¢al Methodst
SW-846, Method 8010, U. S. Environmental Protection Agency, 1982 (EDB only).

i Shipping requirements: Packed in an iced cooler, with chain-of-custody.

Samples are extracted within 7 days and completely analyzed within 30 days of

m collection. EDB only using purge & trap technique, 14 days to analysis.

Method of analysis: Gas Chromatography.

i

i

i
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TABLE 16

Benzenet To!_ene_ Xylene
(Gasoline components)

i

Detection Limits

m A_nalytes Water (mq/l)Soil (mq/kq)

= Benzene 0.005 0.2

Xylene 0.005 0.2

Toluene 0.005 0.2
i

Other Hydrocarbons 0.005 0.2

i
Other analytes available upon request. Additional increase per analyte
EDB 80Z

i

w__

i Analysis: Method 2500

Sampling container: Specially prepared acidified 40 ml volatiles vials, taken
in triplicate.

Reference: Methods for Orqanic Chemical Analysis of Municipal and Industrial
Wastewaterr PB83-201798r Method 602, U. S. Environmental Protection
Agency, Cincinnati, OH, July 1982.

i

i Analysis: Method 2510

Sampling container: Air tight completely full brass tube, or 40 ml vial

i Reference: Test Methods for Evalqatlnq Solid Waster Physical/Chemical Methods,
SW-846, Method 8020, U. S. Environmental Protection Agency, 1982.

D
Shipping requirements: Packed in an iced cooler, with chain-of-custody.

Acceptable holding time to analysis: 14 days.

m Method of analysis: Gas Chromatography with FID detector.

i

i
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TABLE 17

m_ Total Extractable Hydrocarbons

(Diesel/Fuel Oil Components)

me

Detection Limits

me AnaIytes Water (roll)Soil (mg/kq)

Total ExtractableHydrocarbons I. 10.m

water
i

A_alvs1_: Method 2515

Sampling container: Specially prepared one liter sample bottles, taken in
am triplicate.

Reference: Method for Organic Chemical Analysis of Mvnigipal and Industrial
Wastewa:ert PB 83-201798, Method 602 modified, U. S. Environmental Protection

am Agency, Cincinnati, OH, July 1982.

m Soll
Analysis: Method 2520

an_ Sampling container: Air tight completely full brass tube or 40 ml vial
Reference: Analvlical Procedures for the Detection and Ouantitation of Total
Petroleum Fuel Hydrocarbons and Fuel Constituents California Regional Water
Quality Control Board, 11/8/1985.m

Shipping requirements: Packed in an iced cooler, with chain-of-custody.
mm

Samples are extracted within 7 days and completely analyzed within 30 days of

collection.

m Method of analysis: Solvent extraction, Gas Chromatography with FID detector.

Bm

Um

m

'iu

m
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TABLE 18

EP Toxicity Pesticides

el AnaIytes Maximum Contaminant Level Detection Limit

(mg/l leachate)

ei

Endrin 0.02 All detection limit

Llndane 0.4 are one-tenth or
m

Methoxychlor 10.0 less of the

Toxaphene 0.5 maximum contaminant
II

2,4-{) 10.0 level

2,4,5-TP 1.0

n

m

Analysis: Method EPTP

i Samples are extracted with acetic acid and the leachate is examined for the
pesticides listed.

Sampling container: Specially cleaned mason Jars for solids and sludges sample
N _ size 400 g, and liter containers for liquids.

Reference: Test Methods for Evaluating Solid Waster Physical/Chemical Methodst
SW-846, EP Toxicity, U. S. Environmental Protection Agency, 1982.

B Varian Liquid Chromatooraphv Procedure #88, Reverse Phase Separation of 2,4-D
and Silvex in Waste Water, Varian Instruments, Walnut Creek, California

Shipping requirements: Packed in an iced cooler, with chain-of-custody.
li

Samples are extracted within 7 days and completely analyzed within 30 days

collection.

In Method of analysis: Gas and Liquid Chromatography.

am

el

me

el
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TABLE 19

m=, _ Tttle 22 Pesttcides/Herblctdes

l Detection Limit

Analytes Water (mq/l)

Endrln 0.00005I
Llndane 0.00005

Methoxychlor 0.001
m

Toxaphene 0.005

2,4-D 0.01

m 2,4,5-TP (Silvex) 0.001

i water
Analysis: Method T22P

Sampling container: Specially prepared one liter bottles taken in triplicate.
m

Reference: Methods for Organic Chemical Analysis of Municipal and Industrial
Wastewaterr PB 83-201796r Method 608, U. S. Environmental Protection Agency,
Cincinnati, OH, July 1982. Determination of Chlorinate( Herbi9ides in
Industrial and Municipal Wastewater( EPA-600/4-82-O05, Method 615, EMSL, U. S.
Environmental Protection Agency, Cincinnati, OH, July 1982.

m Shipping requirements: Packed in an iced cooler, with chain-of-custody.

Samples are extracted within 7 days and completely analyzed within 30 days of

collection.
I

Method of analysis: Gas Chromatography.

I

I

I

i

m=
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m TABLE 20

TITLE 22

DRINKING WATER ANALYSES - PRIMARY

i

Drinking water samples can be analyzed for the parameters specified in the

California Administrative Code (Title 22) to assure potability.

AnalYsis Price per SamDle
I

m Arsenic, Barium, Cadmium, Chromium, Lead,

Mercury, Nitrate, Selenium, Silver, Fluoride 85.00

mm

General Minerals:

a Bicarbonate, Carbonate, Hydroxide, Alkallnity,

Calcium, Chloride, Copper, Foaming Agents (MBAS),

Iron, Magnesium, Manganese, pH, Sodium, Sulfate,

Specific Conductance, Total Dissolved Solids,

Total Hardness, Zinc 75.00

General Physical:

m Color, Odor, Turbidity (See pgs. 35-38). 15.00

Ba_teriological:

Total Coliform - 5 tube & Fecal Colidorm - 5 tube

m (see page 35). 15.00

Oraanics (Pesticides):
mm

Endrin, Lindane, Methoxychlor, Toxaphene, 2,4-D,

2,4,5-TP (Refer to Title 22 Pesticides). 110.00
m

Trihalomethanes:

m Chloroform, Bromoform, Dlbromochloromethane,

Bromodichloromethane (Refer to Purgeable 100.00

Halocarbons).
i
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TABLE 21

Prloritv Pollutant Metals

u Detection Limits

AnaIy_e} Water (m9/]) Soil (mg/kg)
m

Antimony 0.02 5.

m Arsenic 0.01 5.

Beryllium 0.005 0.75

m Cadmium 0.005 1.

Chromium 0.005 5.

Copper 0.05 5.i
Lead 0.005 5.

Mercury 0.001 0.2
a

Nickel 0.05 5.

Selenium 0.005 1.

in Silver 0.01 5.

Thallium 0.01 5.

mm_ Zinc 0.01 5.

i

Samples are digested and analyzed for the 13 metals, according to EPA criteria,
nm Federal Register, December 3, 1979.

Sampling container: Special acid-washed mason Jars for solids and sludges

am sample size 400 g, and special acid-washed liter containers for liquids.

Reference: C_lifornia A_essment Manual, January 1984, T_s_ Methods for
Evaluatinq Solid Waster Phy@ical/Chemical Methods, SW-846, Individual Metals

m Analysis, U. S. Environmental Protection Agency, 1982.

Shipping requirements: Packed in an iced cooler, with chain-of-custody.

Method of analysis: Atomic Absorption Spectrophotometry.
mm

m

March 1987
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mm TABLE 22

C_llfornla Assessment Manual Metals

m'_V Regulatory Limits Detection Limits

Analytes _ _ _
I

Arsenic 500 5 5. 0.I

mm Antimony 500 15 5. 0.I

Barium 10,000 100 5. 0.1

mm Beryllium 75 0.75 0.75 0.1

Cadmium 100 1 i. 0.1

m Chromium III/VI* 2,500/500 560/5 5/5 0.i/0.I

Cobalt 8,000 80 5. 0.1

mm Copper 2,500 25 5. 0.1
Lead 1,000 5 5. 0.1

Mercury 20 0.2 0.2 0.1
m

Molybdenum 3,500 350 5. 0.1

Nickel 2,000 20 5. 0.1

(B Selenium 100 1 I. 0.1

Silver 500 5 5. 0.1

m _ Thallium 700 7 5. 0.I

Vanadium 2,400 24 5. 0.I

Zinc 5,000 250 5. 0.1Im

Im

Samples are either acid digested for total metal content (to be compared to TTLC
I regulatory values) or extracted with citrate buffer (to be compared to STLC

regulatory values).

_Chromium values are reported as total chromium, the sum of the III and VI
m species.

Sampling container= Special acid-washed mason Jars for solids and sludges (400
g sample size), and special acid-washed liter containers for liquids.

_mm

Reference: Galifornia Assessment Manual, January 1984, Test Methods for
Evaluatina Solid Waste, Physical/Chemical Methods, SW-846, Individual Metals
Analysis as per, U. S. Environmental Protection Agency, Methods listed on

m pp. 28, 30.

Shipping requlrements: Packed in an iced cooler, with chain-of-custody.

m Method of analysis: Atomic Absorption Spectrophotometry.

im
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TABLE 23

El= Toxtcttv Metals

Analvtes Maximum Contaminant Level D_tectton Limit
ii

(mg/1 leachate)

m Arsenic 5.0 0.i

Barium i00.0 0.i

I Cadmium 1.0 0.I

Chromium (total) 5.0 0.1

e Mercury 0.2 0.1

Lead 5.0 0.1

m Selenium 1.0 0.1
Silver 5.0 0.1

m

m Samples are extracted with acetic acid, and the leachate is examined for the
eight metals listed.

am_ Sampling container: Specially cleaned mason Jars for solids and sludges, and
liter containers for liquids.

Reference: Test Methods for Evaluating Solid Waste, Physical/Chemical Methods,

m SW-846, EP Toxicity, U. S. Environmental Protection Agency, 1982.

Shipping requirements: Packed in an iced cooler, with chain-of-custody.

Method of analysis: Atomic Absorption Spectrophotometry.
U

i

O

m

am

m
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i



TABLE 24

EPA Methods

Atomic Absorption Analysis

Metals in Water

Graphite Hydride Cold
m

Element Flame Furnace Generation _ I_

D Aluminum EPA 202.1 EPA 202.2 EPA 200.7

Antimony EPA 204.1 EPA 204.2, EPA 200.7

m Arsenic EPA 206.2 EPA 206.3

Barium EPA 208.1 EPA 208.2 EPA 200.7

mm Beryllium EPA 210.1 EPA 210.2 EPA 200.7

Cadmium EPA 213.1 EPA 213.2 EPA 200.7

Calcium EPA 215.1 EPA 200.7
m

Chromium (Total) EPA 218.1 EPA 218.2 EPA 200.7

Cobalt EPA 219.1 EPA 219.2 EPA 200.7
iN

Copper EPA 220.1 EPA 220.2 EPA 200.7

Iron EPA 236.1 EPA 236.2 EPA 200.7

a Lead EPA 239.1 EPA 239.2 EPA 200.7

Magnesium EPA 242.1 EPA 200.7

Manganese EPA 243.1 EPA 243.2 EPA 200.7

Mercury EPA 245.1

Molybdenum EPA 246.1 EPA 246.2 EPA 200.7m
Nickel EPA 249.1 EPA 249.2 EPA 200.7

Potassium EPA 258.1 EPA 200.7
m

Selenium EPA 270.2 EPA 270.3

Silver EPA 272.1 EPA 272.2 EPA 200.7
IN

Sodium EPA 273.1 EPA 200.7

Strontium* 303A EPA 200.7

m Thallium EPA 279.1 EPA 279.2 EPA 200.7

Vanadium EPA 286.1 EPA 286.2 EPA 200.7

am Zinc EPA 289.1 EPA 289.2 EPA 200.7

Reference: Methods for Chemical Analysis of Water and Was%es, EPA-600/4-79-020,

Im EMSL, U. S. Environmental Protection Agency, 1979.

* Reference: Standard Methods for the Examination of Water and Wastewater, 16th
Edition, 1985.

t

Method of Analysis: Atomic Absorption Spectrophotometry.

m
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TABLE25

MtnlmumDetection Limits

Atomic Absorption Analysis

m Metals In Water

mg/l

m

Graphite Hydride Cold

Element Flame Furnace Generation
IN

Aluminum 0.5 0.02
m

Antimony 0.02 0.005 0.005

Arsenic 0.01 0.003

m Barium 0.2 0.05

Beryllium 0.04 0.0005

m Cadmium 0.02 0.0005

Calcium 0.05

Chromium (Total) 0.1 0.003
el

Cobalt 0.05 0.005

el_ Copper 0.05 0.003
Iron 0.05 0.01

Lead 0.4 0.002

i Magnesium 0.02 0.001

Manganese 0.01

iN Mercury 0.001

Molybdenum 0.1 0.005

m Nickel 0.2 0.005

Potassium 0.05

Selenium 0.005 0.004
el

Silver 0.02 0.001

Sodium 0.05
iS

Strontium 0.02 0.002

Thallium 0.1 0.003

i Vanadium 0.5 0.005

Zinc 0.03 0.005

l
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TABLE26

EPAMethods

Atomtc Absorption Analysis

Metals In Sot1
Ill

Graphite Hydride Cold

Ill Elemen_______t Flame Furnace Generation Vapor

m Aluminum
Antimony EPA7040 EPA7041

Arsenic EPA7060 EPA7061
s

Barium EPA7080 EPA 7081

Beryllium EPA7090 EPA7091

U Cadmium EPA7130 EPA 7131

Calcium

i Chromium (Total) EPA 7190 EPA 7191

Cobalt

a Copper EPA 7210 EPA 7211

Iron EPA 7380 EPA 7381

Lead EPA 7420 EPA 7421
Magnesium

Manganese EPA 7460 EPA 7461
I

Mercury EPA 7471

Molybdenum

m Nickel EPA 7520 EPA 7521

Potassium

i Selenium EPA 7740 EPA 7741

Silver EPA 7760 EPA 7761

Sodium EPA 7770a

Strontium

Thallium EPA 7840 EPA 7841
m

Vanadium EPA 7910 EPA 7911

Zinc EPA 7950 EPA 7951
m

Reference: CaliforniaAssessmentManuala January 1984,Test Methods for
EvaluatingSolid Waste,Physical/ChemicalMethods,SW-846.

t,.,
Method of analysis: AtomicAbsorptionSpectrophotometry.

R
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m TABLE 27

Mlnlmum Detection Limits

Atomic Absorption Analysts
Metals tn Soll

m mg/kg

m Graphite Hydride Cold

Element Flame Furnace Generation Vapor

Aluminum 50, 2.

Antimony 20. 1. 1.
m

Arsenic 1. 0.5

Barium 20. 5.

m Beryllium 20. O.S

Cadmium 4. 0.5

m Calcium 20.

Chromium (Total) 20. 0.5

m Cobalt 20. 0.5

Copper 20. 0.5

m_ Iron 20. 1.
Lead 40. 0.5

Magnesium 20.

m Manganese 4. 0.2

Mercury 0.2

m Molybdenum 40. O.S

Nickel 20. 0.5

m Potassium 20.

Selenium 1. 1.

Silver 4, 0.2
m

Sodium 20.

Strontium 4. 0.2
m

Thallium 20. 0.5

Vanadium 80. 0.5

m Zinc 5. 0.5

m
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TABLE 28

PRECISIONAND ACCURACYDATA
m U.S. EPA METHOD 8240

Precision(Average Lower Accuracy Range Upper Accuracy Range
i Compound PercentRecovery) (PercentRecovery) (PercentRecovery)

Chloromethane 84.88 0.00 168.98
l Bromomethane 107.70 21.90 193.50

Vinyl chloride 102.90 0.00 209.26
Chloroethane 102.97 0.00 222.61
Methylenechloride 91.08 60.35 121.80

m Acetone 93.61 0.00 333.11
Carbon disulfide 44.42 0.00 104.08
1,1-Dichloroethene 63.70 6.46 120.93

ml 1,1-Dichloroethane 90.18 37.64 142.71
Total 1,2-Dichloroethene 99.80 45.88 188.16
Chloroform 97.25 39.63 154.87
1,2-Dichloroethene 105.30 71.56 139.03

m 1,1,1-Trichloroethane 107.86 34.96 180.76
Carbon tetrachloride 94.55 58.93 130.17
Bromodichloromethane 104.66 66.57 142.75

m 1,2-Dichloropropane 100.16 67.31 133.01
cis-1,3-Dichloropropene 104.86 90.12 119.60
trans-1,3-Dichloropropene 101.61 75.32 127.89
Trichloroethene 99.28 56.38 142.17

m _ Benzene 112.28 54.27 170.29
Dibromochloromethane 114.63 48.85 180.41
1,1,2-Trichloroethane 112.79 53.79 171.78
Bromoform 140.04 60.28 219.80

B 4-Methyl-2-pentanone 108.22 12.12 204.31
1,1,2,2-Tetrachloroethane 111.77 61.81 161.72
Tetrachloroethene 100.91 35.23 166.59

i Toluene 100.02 22.88 177.15
Chlorobenzene 103.61 72.80 134.42
Ethylbenzene 111.58 33.05 190.10
Total xylenes 108.60 56.44 160.75

m Styrene 106.53 81.82 131.24
Trichlorofluoromethane 60.31 0.00 129.05
Freon 113 100.08 22.35 177.81

m 1,2-Dibromoethane 95.63 63.39 127.87
2-Chloroethylvinyl ether 96.81 75.15 118.48
1,3-Dichlorobenzene 108.90 52.42 165.37
1,2-Dichlorobenzene 112.59 104.14 121.04

B 1,4-Dichlorobenzene 110.89 62.76 159.01

II

D ¸
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TABLE 29

PRECISIONAND ACCURACYDATA
m U.S. EPA METHOD 8270

Precision(Average Lower Accuracy Range Upper AccuracyRange
mm Compound PercentRecovery) (PercentRecovery) (PercentRecovery)

Phenol 92.87 81.77 103.96
mm Bis(2-Chloroethyl)ether 95.28 86.89 103.67

2-Chlorophenol 96.87 90.31 103.42
1,3-Dichlorobenzene 104.35 88.11 120.59
1,2-Dichlorobenzene 104.01 83.10 124.92

u 1,4-Dichlorobenzene 98.12 92.31 103.92
Bis(2-chloroisopropyl)ether 93.38 42.98 143.80
N-Nitroso-di-N-Propylamine 91.22 78.93 103.51

m Hexachloroethane 94.34 79.96 108.71
N-Nitrosodimethylamine 101.00 69.30 132.70
2-Fluorophenol 100.16 89.11 111.21
d5-phenol 94.18 85.01 103.35

m d6-Nitrobenzene 91.88 87.40 96.36
Nitrobenzene 93.19 86.59 99.78
Isophoronoe 92.83 85.97 99.69
2-Nitrophenol 104.93 92.51 117.34

m 2,4-Dimethylphenol 88.11 78.60 97.61
2,4-Dichlorophenol 91.07 55.08 127 05

_Bis(2-chloroethoxy)methane 95.70 88.93 102 47
mVl,2,4-Trichlorobenzene 90.25 67.05 113 44

Naphthalene 95.91 86.25 105 57
Hexachlorobutadiene 85.41 76.81 94 O0
Hexachlorocyclopentadiene 80.89 70.48 91 30

m 2,4,6-Trichlorophenol 77.48 60.25 94.66
2-Fluorobiphenyl 95.76 81.32 110.20
2-Chloronaphthalene 95.40 72.94 117.86

m DimethylPhthalate 96.00 78.80 113.20
Acenaphthylene 98.54 85.41 111.67
2,6-Dinitrotoluene 92.21 50.62 133.79
Acenaphthene 96.07 79.22 112.91

m 2,4-Dinitrophenol 86.60 62.23 110.97
4-Nitrophenol 72.84 61.25 84.43
2,4-Dinitrotoluene 92.04 79.71 104.36

m Diethylphthalate 98.99 88.50 109.48
4-Chlorophenyl-phenylether 85.86 71.15 100.52
Fluorene 94.42 85.08 103.77
2,4,6-Tribromophenol 84.87 71.97 97.76

m Anthracene 96.45 81.63 11.27
Benzo(a)anthracene 98.25 89.57 106.93
Benzo(b)fluoranthene 95.82 81.03 110.61

a Benzo(k)fluoranthene 93.90 65.68 122.11
Benzo(ghi)perylene 102.84 79.92 125.75
Benzo(a)pyrene 94.85 87.62 102.08
Benzidine 98.15 75.65 120.65

b Butyl benzyl phthalate 94.36 89.41 99.31

_4-Chloro-3-Methylphenol 92.60 74.73 110.46

i
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TABLE 29

_'_ PRECISIONAND ACCURACYDATA
U.S. EPA METHOD 8270

1 (Continued)

Precision(Average Lower AccuracyRange Upper AccuracyRange
I Compound PercentRecovery) (PercentRecovery) (PercentRecovery)

Bis(2-ethylhexyl)phthalate 91.49 72.61 110.36
i 4-Bromophenylphenyl ether 97.25 75.32 119.17

Chrysene 95.52 88.98 102.05
dibenzo(a,h)anthracene 100.49 79.74 121.23
Dibutylphthalate 107.66 94.11 121.21

1 3,3'-dichlorobenzidine 91.82 70.14 113.49
Di-n-octylphthalate 79.89 40.91 118.87
Fluoranthene 92.05 79.25 104.85

I Hexachlorobenzene 100.68 90.56 110.79
Indeno(1,2,3-cd)pyrene 101.08 76.71 125.44
2-Methyl-4,6-dinitrophenol 85.35 47.41 123.29
N-Nitrosidiphenylamine 102.25 94.47 110.02

m Pentachlorophenol 55.98 30.06 81.89
Phenanthrene 100.97 93.16 108.78
Pyrene 91.64 71.31 111.96

l

i

I

i

I

I

I
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TABLE30

PRECISIONAND ACCURACYDATA

m U.S. EPA METHOD 8020

Precision(Average Lower Accuracy Range Upper Accuracy Range
m Compound PercentRecovery) (PercentRecovery) (PercentRecovery)

Acetone 145.25 66.74 223.76

m Benzene 96.25 74.08 118.42

Toluene 81.25 57.68 104.82

m Chlorobenzene 97.75 89.69 105.81
Ethylbenzene 110.75 84.30 137.20

Total xylenes 75.85 54.05 97.65

Isopropylalcohol 110.00 69.70 150.30

1,3-Dichlorobenzene 100.00 91.84 108.16

Im 1,2-Dichlorobenzene 106.00 98.88 113.12

1,4-Dichlorobenzene 102.50 94.42 110.58

m

i

m

iN
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TABLE31

PRECISIONAND ACCURACY DATA

U.S. EPA METHOD 8010

Precision(Average Lower Accuracy Range Upper AccuracyRange
m Compound PercentRecovery) (PercentRecovery) (PercentRecovery)

Chloromethane 93.75 5.31 182.19
Bromomethane 105.00 67.51 142.49

g Vinyl chloride 81.00 40.96 121.04
Chloroethane 102.25 50.14 154.36
Methylenechloride 106.25 63.59 148.91

m 1,1-Dichloroethene 101.00 53.45 148.55
1,1-Dichloroethane 110.50 71.36 149.64
Total 1,2-Dichloroethene 99.50 64.95 134.05
Chloroform 92.00 63.86 120.14
1,2-Dichloroethane 130.00 101.48 158.52
1,1,1-Trichloroethane 89.00 67.40 110.60
Carbon tetrachloride 102.25 70.95 133.55

m Bromodichloromethane 131.50 108.73 154.27
1,2-Dichloropropane 101.25 74.70 127.80
cis-1,3-Dichloropropene 119.75 103.47 135.03
trans-1,3-Dichloropropene 104.50 79.33 129.67

u Trichloroethene 141.50 113.72 169.28
Dibromochloromethane 104.50 79.33 129.67
1,1,2-Trichloroethane 104.50 79.33 129.67

m_Bromoform 70.02 62.04 78.00
1,1,2,2-Tetrachloroethane 74.00 50.49 97.51
Tetrachloroethene 74.00 50.49 97 51
Chlorobenzene 97.75 89.69 105 81

I Dichlorodifluoromethane 81.00 40.96 121 04
Trichlorofluoromethane 102.75 52.38 153 12
Freon 113 138.75 90.93 186 57
1,2-Dibromoethane 89.50 82.11 96 89
2-Chloroethylvinyl ether 185.50 129.44 241 56
1,3-Dichlorobenzene 100.00 91.84 108 16
1,2-Dichlorobenzene 106.00 98.88 113 12

m 1,4-Dichlorobenzene 102.50 94.42 110 58

m

u

D

m
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TABLE 32

PRECISIONAND ACCURACY DATA
m U.S. EPA METHOD 8080 (PESTICIDES)

Precision(Average Lower Accuracy Range Upper Accuracy Range
m Compound PercentRecovery) (PercentRecovery) (PercentRecovery)

Alpha-BHC 92.46 68.14 116.77

Beta-BHC 88.37 62.57 114.18

Delta-BHC 95.76 78.88 112.63

Gamma-BHC 91.62 70.44 112.80

Heptachlor 96.10 73.96 118.25

Aldrin 93.94 75.31 112.57
m

Heptachlorepoxide 87.24 56.72 117.75

EndosulfanI 89.69 61.79 117.59

m EndosulfanII 102.30 84.44 120.15

4,4'-DDD 81.11 75.20 107.02

4,4'-DDE 97.60 81.47 113.74R

4,4'-DDT 116.14 108.53 123.75

m_. Dieldrin 79.13 5.89 152.38Endrin 86.16 29.71 142.62

Endrin aldehyde 101.44 100.08 102.80

m Endosulfansulfate 93.60 64.88 122.32

m

m

B

m

D

m

m



TABLE33

PRECISIONAND ACCURACYDATA

a TOTALPRIORITYPOLLUTANTMETALS

Precision(Average Lower AccuracyRange Upper AccuracyRange
m Compound PercentRecovery) (PercentRecovery) (PercentRecovery)

ICP
mm

Beryllium 104 90.4 111.4
Barium 102 97.4 107.0
Cadmium 93.4 80.2 107.0

m Chromium 98.9 91.9 105.9
Copper 97.6 92.6 102.6
Lead 98.9 77.9 120.0
Nickel 103 90.6 109.0

m Silver 103.9 72.5 135.0
Zinc 104 87.8 120.0

m Cold Vapor

Mercury 100.9 90.4 111.4

n Graphite Furnace

Thallium 91.8 60.8 123.0
mm_ Arsenic 96.1 82.5 110.0

Selenium 99.1 77.1 121.0
Antimony 90.4 76.6 104.0
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m

KENNETHC. WAHl

ProjectManager/Managerof LaboratoryServices

Education

M.S., Chemistry,XavierUniversity,1975
m B.S., Chemistry,CanisiusCollege,1968

Certifications

Diplomateof the AmericanBoard of ForensicToxicology

m Affiliations

AmericanAcademyof ForensicScience
AmericanChemicalSociety

u

SpecialtyAreas

m Trace OrganicAnalysisof Water, Soil, and Other Environmental
Matrices
MicrocomputerData Base ManagementSystems

m Experienceand Background

m-_"_ At CanonieEnvironmentalServicesCorp.'s(Canonie's)analyticallaboratory,Mr. Wahl is responsiblefor managingthe laboratory.
His duties also includeadministrativeoperationof the labora-
tory. The laboratoryemploys12 chemistsand 11 laboratorytech-

m nicians in the analysisof water, soil, oil, hazardouswaste, and
other environmentalsamplesutilizingEPA protocols. Eachweek
the laboratoryanalyzeshundredsof samplesfor all types of
trace organics,metals,and inorganics. Samplesare acceptedfor

i other consultingengineeringfirms in Californiaand throughout
the United States.

i Prior to joiningCanonie,Mr. Wahl was employedby Occidental
ChemicalCompanyat its Lathropfacilityfor 12 months. There,
he was responsiblefor establishingthe environmentallaboratory,
the qualityassurancesystem,and the microcomputer-baseddata

m managementsystem. He was responsiblefor certifyingthe labora-
tory under the CaliforniaDepartmentof HealthServices,and
maintainingthe analysisand data managementof environmental

m samplesat the facility. With a staff of one chemistand four
technicians,samplesof water were analyzeddaily for various
pesticides,fumigants,herbicides,and industrialchemicalsusing

m EPA protocols.

At Hooker (Occidental)ChemicalResearchCenter near Niagara
Falls, New York, Mr. Wahl supervisedfour techniciansin an

R organicanalyticalsectionfor 13 months. The sectionwas

IN

m
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(KennethC. Wahl)

primarilyinvolvedin the analysisof all types of environmental
samplesfor toxic chemicals. Samplesfrom Occidental'sNorth

m American locationswere analyzedaccordingto EPA protocols,or
in-housedevelopedprocedureswhere there were no EPA protocols.
He was also responsiblefor the daily analysisand data manage-

m ment of a long-termprioritypollutantprojectat an Occidental
site in Michigan. Mr. Wahl developedGC methodsfor the analysis
of volatilecompoundsin blood and semi-volatilecompoundsin

m urine for monitoringworkersat toxic waste cleanupsites.

As supervisorfor two years in the EnvironmentalChemistrysec-
tion of Erie CountyPublic HealthLaboratory,Mr. Wahl was

u responsiblefor directingtwo chemistsand three techniciansin
the analysisof hazardouswaste, soil, oil, leachates,water, and
other matricesfor toxic chemicalsand other chemicalparameters

mm using EPA protocols. He was responsiblefor establishinga
qualityassuranceprogram,and for certifyingthe laboratoryby
the New York State Departmentof PublicHealth. He preparedana-
lyticalreportsfor the appropriategovernmentagenciessuch as

m the New York State Departmentof PublicHealth,the Erie County
Departmentof PublicHealth,the New York State Departmentof

m _v EnvironmentalConservation,and the U.S. EPA. Mr. Wahl wasresponsiblefor defendingthe analyticalresultsof the labora-
tory in court, if necessary.

m Mr. Wahl worked as a chemistfor six years with the Erie County
PublicHealth Laboratory,ToxicologySection,in Buffalo,New
York. He was responsiblefor the analysisof samplesfor drugs,
toxic chemicals,and poisons. Samplesincludedboth bulk spec_-

mm mens such as liquidsand solids,and biologicalsamplessuch as
blood,urine, organs,etc. Analysesincludedwork utilizinggas
chromatography(GC), infraredspectrophotometry(IR),ultra-

mm violet/visiblespectrophotometry(UV/VIS),thin layer chromato-
graphy (TLC),and atomic absorptionspectrophotometry(AA).
Mr. Wahl testifiedin court as an expertwitnessregardingthe
resultsof the tests he conducted. He developeda derivitization

(mmm procedurefor the analysisof acetaminophenusing a GC with and
FID detector. He was also responsiblefor the developmentof
Diazepamanalysisusing GC. Mr. Wahl developeda thin layer

mm chromatographytechniquefor the analysisof drugs of abuse in
urine.

Publications
mm

Wahl, K. C., November1975, "Toxicology: Basic Proceduresfor
Rural Laboratoriesand Small Hospitals",MedicalTechnoloqy,
Audio Tape/SlideProqram,Communicationsin Learning,Inc.,

New York.
Buffalo,

mmm

mm
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(KennethC. Wahl)

Rejent,T. A. and K. C. Wahl, 1976, "DiazepamAbuse: Incidence,
Rapid Screeningand ConfirmingMethods",ClinicalChemistry,

em Vol. 22, No. 6, pp. 889-891.

Wahl, K. C., February1977, "Determinationof AcetaminophenUsing
DerivitizationVersusColorimetricTechniques",29th Annual

mm Meetingof the AmericanAcademyof ForensicSciences,San Diego,
California.

em Wahl, K. C. and T. A. Rejent,1978, "QuantitativeGas Chromato-
graphicDeterminationof AcetaminophenUsing Trimethylanilinium
Hydroxideas the DerivatizingAgent",Journalof Forensic

mm Sciences,Vol. 23, No. 1, pp. 14-20.

Wahl, K. C. and T. A. Rejent,September/October1979, "Identi-
ficationof Drugs of Abuse in Urine Using SingleDevelopment

nm Thin-LayerChromatography",Journalof AnalyticalToxicology,
Vol. 3, pp. 216-217.

m Wahl, K. C., April 1985, "TheAdvantagesof Gas Chromatographic
VolatilesAnalysisWhen Using an EffluentSplitter,Dual
Detectors,and a ComputerizedData System",Lab Con West 85,

mm_ San MateD,California.

Antommaria,P. E., B. M, Bell, and K. C. Wahl, July 1985,
"PesticideRinse Water Treatmentand Analysis",presentedto the

m U.S. EPA ResearchWorkshopon Treatment/Disposalof Aqueous
PesticideWastes,Cincinnati,Ohio.

i

mm

i

im

i

mm

mm



mm_ W JON M. BARTECL

ProjectSupervisor(SeniorChemist)

am Education

M.B.A.,BusinessAdministration,CaliforniaState University,
am 1983

B.S., Chemistry/Biology,CaliforniaState University,1976

mm Affiliations

Associationof OfficialAnalyticalChemists
Associationof Soil and FoundationEngineers

mm AmericanChemicalSociety
AmericanSocietyof Testingand Materials
AmericanWater Works Association

mm Societyfor MarketingProfessionalServices

SpecialtyAreas

mm QualityAssurance
InorganicAnalysis

m Experienceand Background

Mr. Bartellis experiencedin a varietyof fields dealingwith
the analysisof environmentalsamplesand material analysis. He
is responsiblefor the day-to-dayoperationsof the inorganic
sectionof the laboratory,and he overseesthe entire laboratory
qualitycontrolprogram. In additionto these responsibilities,

mm Mr. Bartellprovidestechnicaladviceto clientsas well as other
branchesof the company in areas of environmentalmonitoring,
sampling,and analysisto ensurecompliancewith government

mm regulations. His primaryresponsibilityis to coordinateand
overseethe activitiesof the inorganicsectionand to provide
resultsof the highestqualityin the shortestturnaroundtime.

m To ensure the high standardsset by the laboratory,Mr. Bartell
coordinatesthe organicand inorganicqualitycontrolprogram.
This includesparticipationin internalaudit samplesas well as

u interlaboratoryand EPA qualityassuranceprograms. The results
of these analyticalcross-checksare used to monitor laboratory
performance.

mm Mr. Bartellwas the seniorchemistfor the city of Sacramento's
water department. In this capacity,he supervisedtwo chemists
and three techniciansin the organicand inorganicanalysisof

am water and waste for Title 22 as well as prioritypollutant
components.

mm

mm
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(Jon M. Bartell)
m

Duringthis time Mr. Bartelldevelopedliquid/liquidextraction
8 and gas chromatographictechniqueswhich were instrumentalin the

identificationand quantitationof low levelsof rice herbicides
which were contributingto a taste problemin the city'swater
supply. He was involvedon a corrosionmonitoringand inhibition

m projectto reduce corrosionrates. He also worked to develop
alternativedisinfectionproceduresto chlorine. This project
was designedto reduceor to eliminatetrihalomethaneformation.

mm Mr. Bartellalso developeda projectto identifyand enumerate
bacterialregrowthtypes present in attenuatedconditionwithin
the distributionsystem.

m Mr. Bartelldesignedand set up an environmentalengineering
laboratoryfor Met-ChemEngineering. As a seniorchemistat
Met-Chem,he supervisedone chemistand three techniciansand was

m responsiblefor establishingthe laboratoryand certifyingit
under the CaliforniaDepartmentof Health Services. Duringthis
time the laboratorywas involvedwith a number of hazardouswaste

m managementcontractswhich involvedthe analysisof PCBs, solvents,
pesticides,and herbicidesusing EPA methods. The laboratorywas
eventuallyexpandedto includethe analysisof fuels and oils as

m_ well as materialtestingfor a numberof large contractors.Extensivemetals analysisutilizingatomic absorptionspectroscopy
compriseda major portionof the workload.

m As a chemistwith CordovaChemicalin Sacramento,Mr. Bartellhad
experiencewith stack gas monitoringusing methodsapprovedby
regulatoryagencies,as well as determiningstack effluent
spread. He was also involvedwth testingof monitoringwells

ill used o check the spreadof pollutantson the Acrojetproperty.
In this positionMr. Bartellgainedexperiencewith variousair
pollutionmonitoringsystemsand with a wide varietyof NIOSH

m analyticalmethods.

am
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JOHN M. BUEI_GER

ProjectSupervisor(Chemist)

m Education

B.S., Chemistry,San Jose State University,1983
m

Affiliations

mm AmericanChemicalSociety

SpecialtyAreas

m OrganicAnalysis
MicrocomputerData Base ManagementSystems

m Experienceand Background

Mr. Buerger is a staff chemistfor CanonieEnvironmentalServices
Corp.'s (Canonie's)analyticallaboratory. His primaryrespon-

IB sibilitiesincludethe developmentand implementationof auto-
mated, organicanalyticalprocedureswhich conformto EPA
protocolfor Canonie'smicroprocessor-based,dual channelgas

m chromatographs.He is responsiblefor the daily routineanalysis
of a varietyof trace organicconstituentssuch as halogenated
hydrocarbons,organochlorinepesticides,organophosphoruspesti-
cides,herbicides,fumigants,acid extractables,and base/neutral

m extractablesemployingboth packed columnand capillarycolumn
gas chromatographictechniques.

mm Mr. Buergerparticipatedin implementingthe volatileorganic
analysisof water and soil samplesfor the Fairchild
Semiconductorproject,employinga purge and trap techniqueand

m column splittercoupledto both flame ionizationdetectorsand
Hall detectors.

Mr. Buergerhas set up a gas chromatographysystemutilizingdual
mm capillarycolumnsin a single injectorcoupledto an electron

capturedetectorand flame photometricdetector. This system is
presentlyused in the standardanalysisof organophosphorus

mm pesticides,herbicides,fumigants,PCBs, and other organics.

In additionto Mr. Buerger'schemicalbackground,he has
programmedand establishedthe laboratory'scomputerdata base

Im system. The system operateson an IBM personalcomputerand
integratesprofessionalsoftwarewith custom,in-housedeveloped
programs. The data base is used to store all analyticalresults

im and to generateall projectand clientreportsas well as inter-
nal office reports.
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JERRY D. MARTIN

ProjectScientist/GCMSSupervisor

Education

m B.S., Environmental Science, SamHouston State, 1977

Affiliations

m AmericanChemicalSociety
AmericanSocietyof Mass Spectrometry

m SpecialtyAreas

GC/MS Analysisof Water, Soil, Air, and PetroleumSamples

m Experienceand Background

At CanonieEnvironmentalServicesCorp.'s(Canonie's)analytical
m laboratory,Mr. Martin is responsiblefor the supervisionof the

GC/MS systemsoperationand the interpretationof the results.

Prior to joiningCanonie,Mr. Martinwas employedat California
w Water Labs, Inc., in Modesto,California. He was responsiblefor

the managementof the organiclaboratoryand the supervisionof

m__ seven chemists. His duties includedschedulinganalyses,pur-chasingequipment,and some biddingon projects. He was also
responsiblefor developingnew methodsand maintainingquality
controlthroughoutthe laboratoryas well as daily operationof a

m Finnigan GC/MS.

Mr. Martin's experience includes three years with Lockheed
Engineering and Management Services Companyas a scientist. His

m responsibilitiesincludedverificationof purityof repository
standardsusing GC/MS, GCFID, and HPLC, verificationof composi-
tion and concentrationof standardsolutionsmade by other con-

I tractors,and maintainingcomputerizedrecordsof pesticide
inventoryand analysisresults. He alsomodified and upgraded
the mass spectradata systemhardwareand software.

m Mr. Martin'seducationincludesthe followingcourses: Finnigan
4000/4500GC/MS AdvancedOperatorsCourse,FinniganMass Spectral
Interpretator'sCourse,and FinniganMass SpectralInterpreta-

m tor's ApplicationCourse.

Publications

m Shore,F. L., J. D. Martin, and L. R. Williams,1986, "Mass
SpectrometricQuantificationof PolychlorinatedBiphenylCon-
geners Using MultipleCarbon-13InternalStandards",Biomedical

_ and EnvironmentalMass Spectrometry,Vol. 13, pp 15-1g.

m
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ROY L. SLOAN

ProjectScientist
m

Education

m B.S., Chemistry,MarshallUniversity,1975

Experienceand Background

m Mr. Sloan brings to CanonieEnvironmentalServicesCorp. approxi-
mately ten years of laboratoryanalysisand supervisoryexperi-
ence. His most recentemploymentwas with CaliforniaWater Labs,

m Inc., as a Lab Manager. His duties includedsupervisingthe
inorganiclab, negotiatinglab procurementcontracts,performing
AAS, DCP, ion chromatography,and wet chemicalanalyses. He also

m developeda qualityassuranceprogramfor the inorganiclab.

For approximatelyeight years prior,Mr. Sloan was employedby
FMC Corporation,first as an AssociateChemistand lateras a

m Chief Chemist. His responsibilitiesincludedsupervisionand
trainingof technicians,performingspecialanalyticalwork for
chlorine,caustichydrogenperoxide,and ammonia,and providing

n direct customerservicessuch as consulting,trouble-shooting,
and coordinatingmodificationsto productspecifications.He
also recommended,developed,and implementednew practices,

methods, and proceduresto improve andlaboratoryefficiency
developedand maintaineda qualityassuranceprogram.

m
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_ SHARONK. PIERSON

Quality Control Officer/Assistant Project Scientist

Education

m B.S., Biology,Universityof the Pacific,1978

Affiliations

m AmericanAssociationfor the Advancementof Science

Specialty Areas

Quality Control
Hazardous Waste Laws

m Analysisof VolatileOrganics
GC/MS Operator

Experienceand Backgroundm

Ms. Piersonis currentlythe QualityControl (QC)Officerwith
CanonieEnvironmentalServicesCorp.'s(Canonie's)analytical

I laboratory. She is responsiblefor ensuringthat the data
generatedby the laboratoryis technicallysound and statisti-
cally correct. Her duties as QC Officerincludemonitoring

ii_ instrumentperformance,ensuringaccuratestandardsand quality
controlchecksfor standardmethods, and stoppingthe releaseof
data which does not meet with the prescribedqualitystandards.

mi She is also responsiblefor the use and applicationof safety
equipmentfor workers in the field. Ms. Piersonis involvedin
keepingabreastof state and federalhazardouswasteregulations.

li
Other areas that Ms. Piersonhas been responsiblefor at Canonie
includethe analysisof volatileorganicsusing an automated
purge and trap samplerconnectedto a GC with Hall/FID/PIDdetec-

u tors. Her duties includedthe actual analysisof samplesand
manipulationof the GC data via the computerizeddata system.
Ms. Piersonwas responsiblefor the maintenanceof the instrumen-
tation,includingthe GC, HalI/FID/PIDdetectors,and computer
system,and their associatedminor repairs. She was involvedin
the writingof reportsand summariesbased on laboratoryanalyti-

ii cal results.

m
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m_ ARLEN G. NECKELS

m AssistantProjectScientist(Chemist)

Education

m Agribusiness,San JoaquinDelta College,1963

SpecialtyAreas
mmm

Trace Organic,PesticideAnalysis
Inorganicand Metals Analysis

mm Experienceand Background

Mr. Neckelsis involvedin the ana|ysisof organochlorineand
m organophospboruspesticidesby gas chromatographicmethods. He

is responsiblefor the packedand capillarycolumn analysisof
those compoundsutilizingelectroncapture,flame photometric,
and nitrogen/phosphorusdetectors. He performsthe analysisof

m PCBs,herbicides,fumigants,and organonitrogencompoundsin
water, soil,oil, solid waste, and other types of matrices. His
duties also includethe analysisof the compounds,the data

m manipulation,and the final reportingof results.

Mr. Neckelswas involvedin the setup, implementation,and Depart-
m _ ment of HealthServices'(DOHS)certificationof the automated

EPA 601 volatilesanalysisutilizingcomputer-controlledauto-
samplerpurge and trap instrumentation,a chromatographwith
packedcolumn and effluentsplitter,and two detectorsattached

a to a computerizeddata systemfor data reduction.

Mr. Neckelsperformsmaintenanceand routinerepair of the gas
mmm chromatographyinstrumentation,associateddetectorssuch as Hall

electroconductivity,flame photometric,thermionicspecific
(N/P),flame ionization,photoionization,and electroncapture,
and for the associatedautosamplerequipment,both liquidand

" volatile.

As a chemistin the environmentallaboratoryfor Occidental
Jl ChemicalCompany(Best Products,now SimplotCompany),

Mr. Neckelswas involvedwith the daily routinegas chromato-
graphicanalysesof organochlorineand organophosphoruspesti-

mm cides,fumigants,and herbicidesof samplestaken from the
facility'scarbon unit remedialsystem. He was responsiblefor
the packedand capillarycolumn analysisof those compounds
utilizingelectroncapture,flame photometric,and nitrogen/

mm phosphorusdetectors. His duties includedthe analysisof PCBs,
variousindustrialchemicalsand organonitrogencompoundsin
water,soil, oii, solids,and other typesof matriceswhen
requestedby the environmentaldepartmentof the facility.

He was directlyresponsiblefor the analysisof the samplesand
the datamanipulationvia computerizeddata systems. All methods
usedwere EPA methodsor modificationsapprovedby the state of

Jm CaliforniaDOHS.

iN
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u

Previously,Mr. Neckelswas a productdevelopmentchemist,a
m positionin which he conductedresearchin the developmentof new

formulationsand the evaluationof establishedformulationsfor
pesticideproducts. This involvedboth gas and liquidchromato-
graphicanalysiswith variouscolumnsand detectors. He was

mm responsiblefor the analyticalwork and the final reportgener-
ation.

u As a seniortechnican,Mr. Neckelswas responsiblefor the air
and water pollutionsamplingand analysisprogramson the facility
property. Methodsthat were usedwere EPA- and NIOSH-approved
methodsutilizingboth gas and liquidchromatographicanalysis

m with variouscolumnsand detectors. He was also involvedin
productdevelopmentfor the fertilizerdepartment. For four
years he operatedthe laboratoryat the HanfordSatelliteplant,

m an agriculturalchemicalscomplex. His duties includedquality
and air pollutioncontrolanalysis. He was responsiblefor the
developmentof new methodsof analysisfor agriculturalchemicals

am manufacturedat the facility.

As a technician,Mr. Neckelsconductedover 1OO differentpro-

D_ ceduresfor chemicaland physicalanalysisfor qualityandprocesscontrolof agriculturalchemicalsproduction. These
methodsranged from wet chemicalto advancedautomatedinstrumen-
tation.

i

m

mm

mm

m

mm

b

m

D



MICHAELASELTINE

AssistantProjectScientist
i

Education

n B.A., EnvironmentalBiology,Universityof the Pacific,1982

Experienceand Background

n Prior to joiningCanonieEnvironmentalServicesCorp.,
Mr. Aseltinewas employedwith CaliforniaWater Labs where he
was responsiblefor the volatileorganicanalysisof soil,water,

i and air, and analysisof total organichalides.

Mr. Aseltine is proficientwith all stagesof volatileorganic

i analysis,from collectionto data analysis. He has experience
with FID, PID, and HECD detectorscombinedwith purge and trap
and DANI headspaceconcentrators,and is knowledgeableof
federaland state analysismethods.
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,m_ S. JACK SHIMASAKI

AssistantProjectScientist
Q

Education

u B.A., Chemistry,Universityof California,1951

Affiliations

n AmericanChemicalSociety

Experienceand Background

Prior to joiningCanonieEnvironmentalServicesCorp.,
Mr. Shimasakiwas head chemistfor NelsonLaboratoriesin

I Stockton,California. He was responsiblefor supervisingthe
performanceof chemicalanalysisof variousagriculturally
relatedproductsand trace metal determinationsin soils and
wastewaters. He also compiledthe data for reportingto the

m clients. Mr. Shimasakiestablishedand maintainedNelson
Laboratories'qualityassuranceprogramfor generateddata and
was responsiblefor the certificationof the lab under the

B CaliforniaDepartmentof Health Servicesfor chemicalanalysisof
drinkingand wastewaters,and for bacteriologicaltestingof
drinkingwaters.

Publications

Parrette,R., A. J. Hammond,and S. J. Shimasaki,"HighEffective
m Impulseof High DensityZirconiumPropellants",JANAF meeting.
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JAMES M, HOCH

a AssistantProjectScientist

Education

m B.S., Chemistry,BucknellUniversity,1982
Ph.D.,OrganicChemistry,Universityof the Pacific (in progress)

n Experienceand Background

Mr Hoch'sbackgroundincludesfour years as a graduateteaching
assistantand researchassistantin the chemistrydepartmentat

m the Universityof the Pacific. Topics of researchduringthis
time includedthe mechanismof rhodiumcatalyzeddecarboxylation
and the synthesisof the biologicallyactiveconstituentof

u AnemopsisCalifornica,1-methyl-4-isopropyl-hydroxybicyclo
(3.1.0)hexane.

m_ Mr. Hoch was previouslyemployedas a bench top chemistfor
CitationCircuits,a circuitboard productionplant, in Stockton,
California. His duties includedchemicalanalysisfor titra-
tions,pH, and colorimetry.

mm
As a technicalconsultantfor CaliforniaCooler in Stockton,
California,Mr. Hoch was responsiblefor the setup and operation

a _ of an HPLC systemfor preservativemonitoring.
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DONNA M. ALLSUP

Chemist

m Education

B.S., Chemistry,SoutheastMissouriUniversity,1977
II

Affiliations

m AmericanPetroleumInstitute

Experienceand Background

m Ms. Allsupbrings to CanonieEnvironmentalServicesCorp. a
strongbackgroundin chemicalanalysis. She is experiencedin
the chemicalanalysisof drillingfluidsused in drillingoil,

m gas, and geothermalwells. She has been responsiblefor main-
tainingthe physicaland chemicalpropertiesof the fluid during
the drillingprocessand making daily recommendationsfor optimum
efficiencyand economics.m

As a water researchassistantfor the U.S. Army Corps.of
Engineers,Ms. Allsupdesignedequipmentand experiments

mm necessaryto performwater research.
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DALE E. GIMBLE

u Chemist

Education

m B.S., Biochemistry,Universityof California,1982

Experienceand Background
mm

Mr. Gimblewas previouslyemployedas a laboratorytechnician
with Morse Laboratories,Inc. He is experiencedin:

mm
o Pesticideresidueanalysis;

o Organicextractionprocedures;
a

o Ion exchangechromatography;

mm o Preparationof reagents;

o EPA water analysis;

u o Samplepreparations;

o Gel Electrophoresis;

o Enzyme assaysand kinetics.

m
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GAIL ROBERTS-ADAMS

m Chemist

Education

im B.S., ForensicSciences/Chemistry,CaliforniaState University,
1982

A.A., GeneralEducation,Rio Hondo CommunityCollege,1978
II

SpecialtyAreas

InorganicAnalysis
m MetalsAnalysis

VolatileOrganicsAnalysis
InstrumentMaintenanceand Repair

m
Experienceand Background

m At CanonieEnvironmentalServicesCorp.'slaboratory,
Ms. Roberts-Adamshas been involvedin the analysisof soil,
water, and other matricesfor volatileand semi-volatileorganics
using EPA protocolscallingfor gas chromatographywith Hall and

m Flame ionizationdetectors. She is responsiblefor settingup
the computerizeddata systemto operatethe instrumentation,
collectthe data, and finallyproducethe quantifiedreports.

Previously,Ms. Roberts-Adamswas involvedin inorganicsanalysis
and the operationof a computer-drivenatomicabsorptionspectro-
photometer. She performedphysicalparametertestingand wet

m chemicaltests.
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m_ SHAKOORAAZIMI

i Chemist

Education

m B.S., Biology,Kabul University,1979
B.S., Chemistry,Kabul University,1979

m Experienceand Background

Ms. Azimi is experiencedin gas chromatographyfollowingEPA
Methods601 and 602 for volatileorganicsusing a flame ioniza-

i tion detector,a photoionizationdetector,and a Hall electoro-
lytic conductivitydetector. She is knowledgeablein SW-846
Methods5030,8010, 8015, and 8020 for solidwaste analysis.

m
Ms. Azimi has also worked in CanonieEnvironmentalServices
Corp.'s inorganicslaboratory,performingall wet chemistryana-
lysis accordingto SW-846methods. She is capablein all areas

i of samplepreservation,preparation,and analysis.
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B. MARK TRAXLER

m Chemist

Education

m B.S., Biochemistry,1987
A.A., Chemistry,Delta College,1982

m SpecialtyAreas

InorganicAnalysisof Waters,Soils and Other Media
m Analysisof VolatileOrganics

Backgroundin Biochemistryand Food Science
ComputerProgramming

m Experienceand Background

Since joiningCanonieEnvironmentalServicesCorp., (Canonie)
m Mr. Traxlerhas been responsiblefor analysisof inorganicsand

metals in waters,wastewaters,soils,and hazardouswastes.

His duties includecompilingand interpretingdata regarding
m chemicalqualityof waters and hazardouswastes. He is also

involvedin the developmentof methodsfor analyticalanalyses

m_ and developmentof computerprogramsfor qualitycontrol.

Prior to joiningCanonie,Mr. Traxlerwas employedfor five years
with a privatelaboratory. He was responsiblefor inorganic

a chemicalanalysesof waters,wastewaters,soils,feeds,fertili-
zers, plant tissues,and miscellaneousitems. He was also
responsiblefor data interpretationand qualitycontrol. He
becamehighly proficientin the use of the atomicabsorption

m spectrophotometer,as well as other analyticalinstrumentsused
in an inorganiclaboratory.

m His educationincludesupper divisionwork in biochemistryand
food scienceas well as a strongbackgroundin inorganicchem-
istry.
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STATE OF CALIFORNIA

DEPARTMENT OF HEALTH SERVICES

HAZARDOUSWASTETESTINGLABORATORYCERTIFICATE
is hereby granted to

CANONIEENVI_Ak

to conduct analysis of hazardous waste in the following test categories:

PARTIALORGANICCHEMICALANALYSIS
FULL INORGANICCHEMICALAi'&_J..YzSI_
PHYSICALPROPERTYTESTING
CALIFORNIAWASTEEXTRACTIONTEST

This Certificate is granted in accordance with provisions of Article 8.5,
Chapter 6.5, Division 20 of the Health and Safety Code.

CertificateNo.._5 Issued at Berkeley,on_S_PTEMBER9, J.986

ExpirationDate SEPTE/_BER8_ 198_
by ___. _ ,-,
Chief, llaz',_dous_ateriais LaboratorySection '_.

/



STATE OF CALIFORNIA

EXPIR_: DEPARTMENT OF li_tLTil _VICT_
June 30o 1990 LABORATORY SERVICES

SANITATION AND RADIATION LABORATORY

APPROVED WATER LABORATORY

CanonLe _fflneern_ Inc.

Stockton

isherebyapprovedasa.....................................,............waterlaboratory
fortheperformanceofanalyticalexaminationsasfollows:

General Chea/eal

Organic Cheaical

Issued at Berkeley. _pteaber 12, 198_
balended November 26, 1984

April 29, 198_

By %- t&
T/da eppromd/_ su/_t_ to ¢no_#km
oe'_ j_r _ _ecJ_ IromMaas.solA tmsv. I.o.'_lj

+e_o.aeoa,._a,,pupesp

I

.°



NEW YORK STATE DEPARTMENT OF HEALTH

DAVID AXELROD, M.D. COMMISSIONER

%

INTERIM CERTIFICATE OF APPROVAL FOR LABORATORY SERVICE

(luuedinacco_ance withtheLawsofNew YorkState)
pursuant to Section 502 of the Public Health Law

Expires 12501 AM April I, 1988
ISSUED April i, 1987

Laboratory ID. Number 10798 Laboratory Name: Canonie Enqineers
Number & Street: 212 Frank Hest Circle, Suite A
City,State,Zip: Stockton CA 95206

Director: Mr. Kenneth C k_hl

is hereby APPROVED as an Environmental Laboratory for the cateqory

POTABLE MATER NON-POTABLEMATER

All approved subcategories and analytes are listed on the attached addendum

Herbert H. Dlckerman, H.D.PhD.
• o

Director
c'_

Wadsworth Center for Laboratories and Research
_J

FORM LR 2,]I.F

. -- A A
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DISCUSSIONOF CHARCOALAND TENAXTM
SAMPLETUBEPREPARATIONAND ANALYSIS

" CLAYTONENVIRONMENTALCONSULTANTS,INC.
NOVI,MICHIGAN
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257_1_field Road.Southfield. Michigan 4807S.Telephone(313) 424-8860

el

February18,1986
el

Ms.IreneFaneili
CANONIE ENGINEERS, INC.

i P.O. Box 1019
Gray_ ME 04039

i
Dear Ms. Fanelli:

1 _ responsetoour telephoneconversationof February14,the following
describesourqualifications,methods,and qualityassurancepracticesfor
thesamplingprogramdiscussed.

1 The Clayton laboratory is accredited by the American Industrial Hygiene
Association(AIHA) and participatesin the National Institutefor
OccupationalSafetyand Health(NIOSH)ProficiencyAnalyticalTesting

1 (PAT) programfororganicsolvents,metals,silica,and asbestos.A copy
of our accreditationcertificateand recent PAT round summary is
provided.

The laboratory°hasextensiveexperienceinanalysisof organicsolvents
using both gas chromatography and gas chromatographylmass
spectrometry(GC/MS). We employ standard accepted methods of

1 analysisreferencedin the NIOSH Manual of AnalyticalMethods and by
theEnvironmentalProtectionAgency (EPA).

1 AS discussed,we recommend that the samples for the nine organic
solventsbe collectedon activatedcharcoal.The analysiswould be
performed by gas chromatographyusinga flame ionizationdetector

1 afterdesorptionwith carbon disulfide(CS2). A listingof the NIOSH
analyticalmethod referencesiscompiledbelow.

1 Analyte Method No.

Dichlorobenzene S135

Ethylbenzene $29
1 Ethylenedichloride S122

Fluorotrichloromethane S102
Tetrachloroethane S124

I Tetrachloroethylene $335
Toluene $343
Trichloroethylene $336

b Xylene $318

Copies of the NIOSH validationsheetsfor each of the above are
enclosed,withtheexceptionoffluorotrichloromethane(SI02),which will

1 be forwardedtoyou shortly.

I
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Lldly(On i-nvu'onmenldll Lon$ullants, inc.

Ms. Irene FaneRi February 18, 1986
CANONIE ENGINEERS,INC. Page Two '

iI

The Clayton laboratorymaintainsa rigorousqualityassurance program,
M includingchain of custody,sample tracking,and analysis.Our program

isconsistentwith both AIHA and EPA requirements.

Quality Assurance practices specific to the sampling program for
U Canonie Engineersare listedbelow.

• 4-pointcalibrationcurve
m • blanks

• duplicate desorption efficiency determination for each

compound. (A more rigorousprogram can be performed upon
Is request.)

• analysisof standardsamples throughoutthe analysissequence

We would be happy to incorporate additional quality assurance
II procedures,as specifiedby Canonie Engineers.

We lookforward to working with Canonie Engineers,Inc. Please callif
III you have any questions.

j_ Sincerely,,

i/

Robert LieckfieldJr.,C.I.H.
Is Manager, Laboratory Services

RL:kf
i Enclosures
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257115outhfietdRoad,Southfield, Michigan 48075, Telephone(313) 424-8860
el

February 19, 1986
el

Ms. Irene FaneUi
CANONIE ENGINEERS, INC.
P.O. Box 1019

g Gray, ME 04039

Subject:Clayton Job No. 31536-17

el Deer Ms. Fanelli:

The followingis the informationyou requested in our conversation of
U February 18 regardingthe analysesof charcoaltubesand Tenax tubes.

Modificationsto NIOSH Methods

el
The only modificationfrom the quoted NIGSH methods was the use of a
60-meter DB-5 capillarycolumn in place of the column listedin the
methods. ALlsamples were analyzed under the followingconditions:

Instrument: Hewlett Packard 5880

Column: 60-meter DB-5 capillary
el Oven Program: 50 °C for 7 minutes

5 °C/minute to 100 °C; hold for 6 minutes
10 °C/minute to 130 °C; holdfor 6 minutes

D InjectionPort: 250 °C
Detector: 275 °C
Head Pressure:24 PSIG

Injection: l microlitersplitratio18:1
el _orption: I milliliterCS 2

DesorptionEfficiencies
m

Desorption efficiencies run with Canonic charcoal tube samples
submittedon February 12, 1986 are listedbelow.

el Spike Level DesorptionEfficiency
Cornpound (ug) (%)

el Ethylenedichloride 3.1 97, i00
13 96,97

h Tetrachloroethylene 4.1 102,101

16 _ 97,99

m m-xylene 2.2 97,94
8.6 94,97

m
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ill

Ms. IreneFaneUi February 19,1986

CANONIE ENGINEERS, INC. Page Two

I Spike Level DesorptionEfficiency
Compound (u_) (%)

m o-dichlorobenzene 3.3 90, 82
13 84,85

261 88, 66
U

Fluorotrichloromethane 7.5 89, 92
(Freon ll) 30 92, 95

al 1490 I12,I09

Ethyl benzene 2.2 98, 94
8.7 96, 98

a 173 96, 97

l,1,2,2-tetrachloroethane 4.0 73, 72
m 16 74, 72

317 95, 90

III Trichloroethylene 3.7 123, i18
15 ll2, I12

m___ Toluene 2.2 100,958.7 95, 97

Please note that desorption efficiencieswere run at two levels in

II duplicate on parameters for which we have a larger data base
(perchloroethylene, xylene, ethylene dichloride, toluene, and
trichloroethylene).

ill On the other parameters (l,l,2,2-tetrachloroethane,ethyl benzene,
Fr._on ii, o-dichlorobenzene),we have desorption efficienciesrun at
three levelsin duplicate.Note that in all cases,at least one of the
desorption efficiencieswas at a level no greater than 3 times the
reportedlimitof detection(LOD).

a LOD's are determined by the levelof the lowest standard injectedand
detected with the samples.

Preparation of Tenax for Gas Chromatography/Mass Spectrometry
(GC/MS) Thermal Desorption

The tenax tubes are prepared by the following Clayton proprietary
am method:

The Tenax issequentiallyextracted(Soxhlet)for6-hour periodswith
b pentane and then methanol Itisthen dried,and packed intoa large

bore (one-halfinch)GC column and conditionedovernightat 270 °C
with nitrogen or helium flowing through the column. The Tenax
(200 mg per tube) is then packed into eight-inch lengths of

m precleaned(methylene chloridewash and bake dry) 9-ram OD purex
tubing,and held inplace with precleaned glasswool. The tubes are
{rnm_dio._'_h, fl_me sealed.

11t
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Ms. Irene Fanelli February 19, 1986
CANONIE ENGINEERS, INC. Page Three

i

GC/MS Thermal Desorption Method

J
Tenax tubes are analyzed by heating the tube to 250 °C while
back-flushing the tube onto a cryogenically (liquid-nitrogen) cooled
capillary trap and then rapidly heating the trap to inject the material

i onto the GC/MS. The GC oven of the GC/MS instrument is held at a
subambient temperature with liquid nitrogen to help form a narrower
band of injected material on the column. The instrument is then scanned

a while the GC program runs. Typ_caIiy, 45 minutes of scans are collected
at .?5_ecbnd intervals. The data is analyzed by forward search of the
combined Wiley-NBS-NIH-EPA database when analyzing for total
unknowns. When the parameters of interest are known in advance,i
reverse search against authentic standards is the method of analysis.

Enclosed is information regarding recommended sampling rates and
• J exposure times for the Tenax tubes.

Limits of Detection for Nine Organic Compounds on the GC/MS
mm

Although absolute LOD's for the nine compounds are not known, it has
been our experience that we can detect 100 nanograms (ng) of most
compounds spiked onto Tenax tubes and thermally desorbed. These

i detection limits are supported by work done by Edo Pellizzari under U.S.
EPA Contract #68-02-2262. In addition, we have established instrument
LOD's (GC/MS) for these compounds around the 20 ng/injection level.

m The only compound on the list that may cause a problem, because of its
volatility, is the Freon I I.

m We hope that this information satisfies your requirements. If you have
any further questions, please call.

SLneerely,ell

i Ellen Coffman
Technical Supervisor

i EC:kf
Enclosure

u

im

i



Clayton Environmenlal Consuitanls, In(:.
1

GC/MS TENAX TUBE-COLLECTIONPROCEDURE

I

Enclosed are the Tenax tubes you requested for qualitative organic
1 determinationby gas chromatography/mass spectrometry (GC/MS).

The tubes are six inches long and contain 200 mg of Tenax which has
been carefullyconditionedto minimize interferences.1

The tube willbe thermallydesorbed in our laboratoryupon return to us,
and the entiresample willbe injectedintothe GC/MS for analysis.To

1 avoid "overloading"the GC/MS with too much sample, it isimportant
that the sample size,or the amount of contaminant collectedon the
Tenax tube,be controlled.We recommend the followingsample volumes

i depending on the type of environment being sampled. Please also note
that we are unable to adequately analyze a sample of insufficientsize
(onewith a sample volume lessthan shown below).

1 TotalSample
Environment Volume (liters)

i Very Clean I00 to 200
(noodor)

l_ Clean 50to I00
(noodor but
something expected,or very
faint odor)

I

Moderately Dirty 20 to 50
(some noticeable odor,

1 not untolerabie)

"Dirty l0 to 20
1 (verynoticable

odor)

Very Dirty I to lO
l (badodor,noticeable

smoke, etc.)

1

The flowrateof the sampling pump may vary from 50 to 200 ce/min.

I
If you are unsure about the sample size that you should collect,we
recommend that two side-by-sidesamples be _aken. Collect 10 times
more sample on one tube than the other. At your direction,we willhold

=D one of the samples,pending the resultsof theother.

Pleaseretainthe blank tube (the tube which has been broken)and return
1 it to us with the other Tenax tubes for analysis.We willanalyze the

blank togetherwith the othersto determine background contamination.

1
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Packingand ShipRingGuidelines
mm

I. INTRODUCTION

m The FederalRegulationsset forth by the Departmentof Transportation(DOT) for

the packaging,labeling,and shippingof hazardousmaterialsare extensiveand

mm broadly applicable. Therefore,a copy of the DOT requirementsas describedin

the Code of FederalRegulations,4g CFR 171-177, is an essentialreferencefor

m those anticipatingthe need to ship samplesof hazardousmaterials. What

follows are generalizedguidelinesfor compliancewith DOT standards,along with

referencesto the applicablesectionsin the FederalRegister. It may be pru-
m

dent to check with state and local agenciesfor any additionalrequirementsor

restrictionsthey may have.
m

II. SAMPLETYPES

mm In selectingthe proper shippingprocedures,it should first be decidedwhich of

the two basic categoriesthe sample falls into: EnvironmentalSample or

mmm_ HazardousSubstanceSample. An additionalneed for this distinctionis to pro-

vide bases for selectinghealth and safetyprecautionsfor the laboratoryper-

(mm sonnel receivingand handlingthe samples.

A. EnvironmentalSamples- These are samplesof soil, water, or air

m usuallycollectedoff-siteof a hazardouswaste dump or chemical spill,

and are thereforenot expectedto be contaminatedwith high con-

mm centrationsof toxic materials. The functionof "environmentalsample"

collectionis usuallyto monitorthe extent of contaminationand/or the

mm off-sitetransportof contaminatedmaterials. If there is doubt as to

the suitabilityof a sampleto this classification,it shouldbe placed

in the HazardousSubstancecategory.
mm

B. HazardousSubstances- Samplesfallinginto this group are known or

mm expectedto be contaminatedat concentrationsthat are potentially

harmful; including,but not limitedto, on-sitesamplesof soil or

water, samplesfrom drums or bulk storagetanks, contaminatedpools,
lagoons,etc., and leachatesfrom hazardouswaste sites.

mm

mm



These are operationaldefinitionsintendedto aid in making decisionsconcerning

m sample handlingand shipping. The specificsof the DOT definitionsare found in

40 CFR 261.3, and 261.4.

g Ill. ENVIRONMENTALSAMPLES

l Althoughpackagingand shippingrequirementsfor environmentalsamples
(associatedwith hazardouswaste situations)are not as stringentas for hazar-

dous waste samples,it is recommendedthat the followinggeneralpacking proce-
mm

dure be utilizedto ensure safe delivery and maintain sample integrity. This

becomesespeciallyimportantwhen samplesare being transportedby common

mm carrier. If sufficientinformationis availableconcerningthe nature of the

sampledmaterial,the followingmay be relaxedaccordingly.

m
SHIPPINGOF ENVIRONMENTALSAMPLES

mm When a sample is shippedto the laboratory,it must be packaged in a proper

shippingcontainerto avoid leakageand/orbreakage. A cardboardbox that will

n _ provide at least 10 cm (4 inches)of tight packing aroundthe samplecontainer

must be used. Acceptablepackingmaterials includesawdust,crumplednewspaper,

vermiculite,polyurethanechips, etc. Other samplesthat requirerefrigeration
m

must be packed with reusableplastic packs or cans of frozen freezing gels in

molded polyurethaneboxes with sturdyfiberboardprotectivecase. The boxes

mm must be taped closedwith masking tape or fiber plastic tape.

All packagesmust be accompaniedby a sample analysissheet and chain-of-custodymm

record. Completeaddressof the sender and the receivinglaboratorymust

legiblyappear on each package. When sent by mail, registerthe packagewith
Im

return receiptrequested. When sent by common carrier,obtain a copy of the

bill of lading. Post office receiptsand bill of lading copies may be used as

mm part of the chain-of-custodydocumentation.

It shouldbe noted that the additionof the following"hazardous"compoundsasmm
preservativesto environmentalsampleswill not alter the Environmentalclassi-

ficationsprovidedthe followingcriteria are met:
D

mm

In
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1. Hydrochloricacid solutionsat concentrations0.04 percent (w/w) or

i less;

i 2. Mercuricchloride in water solutionsat concentrationsless than or

equal to 0.004 percent (w/w);

n 3. Nitric acid in water, concentrationsless than or equal to 0.15 percent

(w/w);

4. Sulfuricacid solutions,concentrationsless than or equal to 0.035

percent (w/w);
n

5. Sodium hydroxidein water, concentrationsless than or _ual to 0.080

R percent (w/w);

6. Phosphoricacid in water, concentrationsyielding a pH range between4

l and 2.

m

m

1

1

m

m

1
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