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DATAMANAGEMENTPLAN
m REMEDIALINVESTIGATION/FEASIBILITYSTUDY

NAVALAIR STATIONALAMEDA
ALAMEDA,CALIFORNIA

i

1.0 INTRODUCTION
i

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

Naval Air Station (NAS)Alamedaconsistsof the followingplanning

documents:
i

Volume I SamplingPlan

el Volume IA SamplingPlan: Solid Waste AssessmentTest (SWAT)Proposal

Addendum

i Volume IB Air Sampling Plan
Volume 2 Health and Safety Plan

Volume3 QualityAssuranceProjectPlan (QAPP),QualityAssurance/Quality

i ControlPlan (QA/QC)

Volume 4 CommunityRelationsPlan

mV Volume 5 ProjectManagementPlan/Schedule

Volume 6 Data ManagementPlan

Volume 7 PublicHealth and EnvironmentalEvaluationPlan
i

Volume 8 FeasibilityStudy Plan

i This DataManagementPlanis Volume6 of the Work Plananddescribesthe

generalproceduresfor managingand storingdatageneratedfromthe RI/FS

i for the NAS Alamedaat Alameda,California.The planhas beenpreparedto

conformwiththe followingguidancedocument:

i
I. UnitedStatesEnvironmentalProtectionAgency's(EPA)"Guidance

for ConductingRemedialInvestigations/FeasibilityStudies(RI/FS)

i underCERCLA"(Draft,March1988)

i

i

m_
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O

1.1 Objective

D

The purposeof the Data ManagementPlan (DMP) is to establisha set of

al proceduresto use as guidancewhen collecting,reviewing,interpreting,or
distributinginformationassociatedwith the RI/FS at the NAS Alameda. The

procedures are designed to see that the gathered data is precise,

al representative,comparable,and complete.

IiI The Data ManagementPlan providesguidanceand specificationsto provide
that:

gl
I. All field determinationsand resultsregardingdata collectionand

analysisare valid throughthe implementationof preventive

6 maintenance,equipmentcalibration,and approvedanalytical

protocols;

2. Samplesare monitoredusing a trackingsystem and chain-of-custody

procedureswhich properlyidentifysamplesbeing collectedand

IV track those samplesfrom field collectionthrough analysisand

data compilation;

g

3. Recordsare producedand retainedas documentaryevidence of the

a qualityof data collectedand analyzed,the validityof applied
procedures,and the completenessof the work performed;

g 4. Generateddata is validatedand appropriatelyused in

calculations;

a

5. Calculations,evaluations,and decisionscompletedor deduced

during the executionof the phases are accurate,appropriate,and

consistentwith the objectivesof this plan;

Ii The specificationsprovidedby the DMP are applicableto all activitiesand

participantsinvolvedwith the projectat NAS Alameda.

a

II
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The ProjectTechnicalDirectorwill coordinateand will be responsiblefor

mm all activitiesin the Work Plan which includefield personnel,laboratory

personnel,and technicaland office supportpersonnel. All documentswill

be reviewedby qualifiedpersonnelfor completenessand accuracy. Field
a

work will be reviewedby the field personneland the project level

personnelbefore being reviewedby the QA/QC team. All work will be

an reviewedby the ProjectTechnicalDirectorbefore review by the Project

Manager. The QA/QC proceduresto assessthe technicaland laboratorydata

an are describedin the QAPP, Volume3 of the Work Plan.

1.2 Site Description
all

The NAS Alameda is locatedin Alameda,California(FigureI-I). The

a stationoccupiesthe westerntip of the islandof Alameda along the eastern

side of the San FranciscoBay. Most of the easternhalf of the stationis

developedwith office and industrialfacilities. Runwaysand supportam
facilitiesoccupy the westernpart of the station. Twenty specificsites

within the stationare includedin the RI/FS. A site plan of the Naval Air

eV Station showingthe specificsites is attached(FigureI-2).

ii

11
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2.0 DATA MANAGEMENTAND STORAGE

I

2.1 Introduction
a

The RI will have a specificgoal to determinethat sufficientdata of the

a appropriatetype are gatheredto select a remedy based on the objectivesof

the RI/FS. Data gatheredfrom a varietyof sourcesincludingpast records,

a existingdocuments,and additionalfield work will need to be reviewed.

Documentswill be generatedas part of the reportingprocess and must be

tracked as part of inventorycontrol. The FS will proceedconcurrentlym
with the RI but somewhatindependentlyand involvingtwo groups of

personnel. The two groups,especiallythe projectleaders,have to

m interact;and all informationmust be availableto both groups to provide

input for and substantiationof the recommendedremedialactions.

I

Successfulcompilationand documentationof the generatedmaterialwould be

managedmost effectivelyby in-housecomputercapabilities. A data base
mY

can be establishedwhich providesa comprehensivesingle source for all

applicabledata. Projectplanningand trackingalso can be accomplished

am using availablein-housecapabilities.

2.2 ComputerCapabilitiesa

The computercapabilitiesin the office are distributedamong four

m differentdisciplines;Engineering,Drafting,Accounting,and Word

Processing. Engineeringhas five work stations:three Compaq 386/20

a Deskpro and two Compaq 286/12 Deskprocomputers. Drafting has two Compaq

386/20 work stations,and accountingalso has two Compaq 386/20 work

stations. The engineeringwork stationsall have 40 megabyte tape drivea
backups. Additionalhardware includes:

m I. Fullcarriage36-inch,continuousfeed,8-penZetaplotter;

a 2. Graphics and letter qualityprinters;

i

CanonteEnvironmental
m
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3. Hewlett-Packard7475A 6-pen plotter;
g

4. Hewlett-Packard24-inchthroat,8-pen plotter;

all
2.3 ProjectPlanninqand Trackinq

a Projectplanning and trackingcan also be accomplishedusing in-house

computercapabilities. Primaverais a softwarepackagewhich allows

a projectmanagementto overviewthe primaryelementsof the project;

schedule,resources,and costs. The program is powerfulenough to provide

the needed detail and flexibleenough to update the scheduleif any of them
activities(runningconcurrentlyor consecutively)are completedearly or

late.
ml

2.3.1 Data Base

m

2.3.1.1 Main Frame

Presentlylarge volumesof chemicaland water level data are handledby the

hardware,software,and personnelin our Porter, Indianaoffice. A Prime

m 9755 with 8 mb of main memory and 2.3 gigabytesof online disc storage

complimenta wide range of industryspecificsoftwaretools, both company

m developedand commerciallyavailable.

Over the pastsevenyearsCanoniehas beenbuildinga libraryof programs
a

forthe input,verification,andreportingof chemicaldata. The heartof

the systemis a 3rd generationrelationaldata basewith the productname
m INFO.

III Many data links have been establishedbetweenINFO and PC based software
productssuch as D-Base,Symphony,Excel, Surfer,and AutoCAD. This allows

for very quick data transferfrom a large data base being held on the Prime
ii

to a selected set of data for use with these productswith virtuallyno

error.

m

" CanomeEnvironrnental
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Resultsof the samplesprocessedat our own laboratoryin Stockton,

a Californiaare electronicallytransferredto the Prime in a quick efficient

manner. This makes data availableboth quicklyand withouterror.

i
2.3.1.2 PersonalComputer

11 D-Base is a data base managementlanguage which can be used to establish a

permanent record of project data and can also provide the versatility

g needed to correlate,sort, report,and manage the volume of data generated

for a projectof this scope. The data would be divided into the 20

individualsites. The user would choosewhich site data to manage during aa
session. Site data would then be divided into sample or boring locations,

water levels,chemicaldata, geologicinformation,drawings,activitylogs,

a and QA/AC data. The water level and chemicaldata would all be imported

from the Prime system thus ensuringaccuracythroughverificationof the

a data. Becauseof the modularnatureof the PC data base structure,

additionalsite applicationscan easilybe added with minimal effort.

However,the structureof the data base is transparentto the user due to a
IV

seriesof user friendlypull-downmenus which integratethe system

together.
M

An in-housecomputerdesign group providesthe necessarysupportto modify

a existingand create new programs. The availablein-houseprogramswill be

modified as needed to tailor them for a direct applicationto the Alameda

NAS project.
g

In additionverified accuratedata from the Prime will be transferreddown

a to the local data base managementsystem on the PC. This local data base

managementsystem is completelycompatiblewith the Zenith computerswhich

g NAS Alameda currentlyuses.

2.4 ComputerAided Design (CAD)
a

ComputerAided Design (CAD) capabilitiesare availableusing the in-house

t AutoCADprogram. Two work stationsare availableand most two-dimensional

" CanonteEnvironmental
g
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drawingscan be preparedusingAutoCAD.This allowsalterationsto be made

I quicklyand efficiently.Mostbasemaps aredrawnby handor photographed

froman aerialphotoontomylar. Drawingnumbersandgeneralinformation

willbe partof the P.C.databasebut thedrawingswill remainas partofI
AutoCAD.

a 2.5 Field-GeneratedData

I Datamanagementis necessaryto trackthe datageneratedfromthe field

activitiesand to trackand manageenvironmentalsamples. Fieldactivities

generatedatafromdailydocumentation,QA/QCprocedures,anddata security
g

procedures.Samplemanagementand trackingincludesdocumentationof

shipmentreceiptsand QA/QCreview. An exampleof sourcesof fielddata
a follows.

m 2.5.1 Outlineof Sourcesof Data forWestBeachLandfill

I Field Activities

a) Daily Work Sheet d) Boring Logs

b) Daily Field Log e) Well Details

a c) Daily EquipmentLog f) Other

I II QA/QCProcedures
a) Recordsof Responsibility

b) Adherenceto PrescribedProtocol

m c) CorrectiveMeasures

a Ill Data Security

a) Chain-of-CustodyRecords

m b) Sample TransportationReceipts
c) ProjectRecords

d) Loss of Documentation
g

0

m
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2.6 FurtherSourcesof Data

d

Appendix A contains additional forms and documentation which generate more

data that is project applicable but may or may not be site specific, such
as:

I. Chain-of-CustodyForms;

d 2. Analyses to be performedby the laboratory;

3. UtilityClearance;

4. Permits;

5. PurchasingLog (on-siteequipmentor suppliesof valuelessthan

j $1000);

6. PurchaseOrderRequisitionForms;
aV

7. HealthandSafetyPlan;

8. EmergencyFacilitiesLocations(andphonenumbers);

t
g. AccidentReportForms;

m 10. FieldBackup(subcontractors,supplies);

a 11. EquipmentMoveForms;

12. Water Level Logs;
i

" CanonteEnvironmental
m
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The quantityof data generated,as suggestedby this brief selection,can

a be overwhelmingif not properlymanaged. Effectivedata management is a

must and can be accomplishedwith the in-housecapabilitiesusing the

combinedcapabilitiesof the Prime main frame system and the Personald
Computer system. Above all, integrityand securityof data should be

maintainedthroughoutthe system.
d

mV

i
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3.0 PROJECTAND DATA ORGANIZATION

d

CanonieEnvironmentalServicesCorp. (Canonie)uses a matrix structurefor
d

projectmanagementand implementation.This effectiveuse of manpower

allows a single individualto overseedifferentfacets of the project

d concurrently. This is especiallyuseful for the projectat the NAS Alameda

with 20 individualsites, some of which overlap.

The projectengineersor projectscientistsare responsiblefor initial

data acquisition. After review by the projectlevel personnel,a member of
a

the QualityReview Team verifiesthe data. The ProjectTechnicalDirector

reviewsall data and reportsbeforefinal review by the projectmanager.

All data input into the data base is reviewedafter initialinput. Any

errors or correctionsare noted and correctedby the initialdata entry

a personnel.

Becausethe siteremediationwork hasbeendividedintooperationalunits
_V

withpreliminaryboundariesdelineatedforeachof the studyareas,many of

the activitieswilloverlapand otherswillparallelone another. Some

8 dependentactivitiesmay beginbeforecompletionof earliertasksand

independentactivitieswillproceedconcurrently.Thistypeof

organizationis handledeasilywith the Primaverasoftwareand coincides
with Canonie'smatrixorganization.Thistypeof organizationallowsfor

efficientprojectmanagementand allowsstaggeredtasksto be managedby a

4 singleindividualresultingin an efficient,cost-effectiveprogram.

m

a
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4.0 DATA QUALITYOBJECTIVES

4.1 General
d

The qualityof the data acquiredduring the Work Plan processwill be

a determinedby the followingcharacteristics: representativeness,

precision,accuracy,completeness,and comparability. Specific objectives

a for each characteristicare establishedto identifyapplicable

documentation. These objectivesare establishedfrom site conditions,

objectivesof the project, and knowledgeof availablemeasurementsystems.a
The subsequentuse of these measurementsin calculationsand evaluationsis

also subjectto aspectsof this Data ManagementPlan as describedin the

o followingsections.

4.2 Representativeness

Measurementswill be made so that analyticalresultsare as representative
IV

of the actual field conditionsas possible. Field protocolswill be

utilizedto see that collectedsamplesare representativeof the media

a presentin the field. Sample handlingprotocols,includingsuch tasks as

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

dm representativenessof the samplesgatheredduring the project. Proper

documentationin the field and the laboratorywill establishthat protocols

have been followedand that sample identificationand integrityhave been
J

preserved.

I 4.3 Precisionand Accuracy

a Precisionis the characteristicwhich reflectsthe abilityto replicatea

previouslyobtained value using identicaltestingprocedures,while accu-

racy is the characteristicwhich reflectsthe abilityto obtain a value

o which equals,or approacheswithin certainpredeterminedlimits,the true

value of a certainphenomenon. Each of these two characteristicsare

I addressedin all data gatheringand reportingconductedby Canonie. Data

" CanomeEnvironmental
I
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qualityobjectivesfor precisionand accuracyare establishedfor each

a major parameterto be measuredduring the project. These objectivesare

based upon prior experiencein executingremedialactivitiesfor wastes

a similarto those presentor anticipatedat this site, on prior knowledgeof

the capabilitiesof the measurementsystemto be employedduring activity

at the site, and on the limitationswhich are presentedin executionof the

task. The precisionand accuracyrequirementsfor certaindata gathering

and reportingactivitiesmay vary with the anticipateduse of the

information. For example,the precisionand accuracyrequirementsof data

gatheredduring surveyingto locateground water monitoringwells will not

be as strict as the requirementsimposedon analyticaldata, which is useda
to establishwhethertreatedgroundwater is clean enough to discharge.

I In general,the precisionand accuracyrequirementsfor the programwill be

met by assuringthat at least10 percentof the samplesgatheredfor

m analyticalevaluationin eachmatrixtype (ie,soil,water,etc.)during

eachsamplingepisodeareduplicates,so thatfieldsamplingprecisionmay

be evaluated.Sincestandardsamplingproceduresare stipulatedfor allm_
samplingepisodes,no additionalduplicatesare requireddue to changesin

samplingteampersonnel.In the laboratory,10 percentof the samplesof

m eachmatrixwill be analyzedas replicatesto evaluatelaboratory

precision.Duplicateand replicatesampleswillbe chosenat random,

a unlessthe criticalnessof the samplingwouldsuggestduplicatesamplingor

replicatesamplingwouldbe appropriate.

m
Calculationsperformedwiththe datagatheredor generatedduringthe

projectare alsocheckedforaccuracyby theDesignCoordinatoror his

I designee,and precision,ie,the comparabilityof calculationtechniques

betweenvarioustasks,is confirmedthroughreviewby the QualityAssurance

a Team.

a
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4.4 Completeness
a

The characteristicof completenessis a measureof the amount of valid data

i obtainedcomparedto the amount that was specifiedto be obtained under

normal conditions. The amount of valid data specifiedis establishedfrom

the measurementsrequiredto accomplishprojectobjectives. For sample
m

collection,the extent of completenessmust be reviewedon a relativebasis

becausethe requiredamountof valid data anticipatedprior to

a samplingepisodesmay not accuratelydefine the amount of data necessaryto

render a correctdecision.

a
4.5 Comparability

m The characteristicof comparabilityreflectsboth the internalconsistency

of data collectedwith regardto a singleparameterand the expressionof

a data in units which are consistentwith the units of data gathered by other

organizationsmeasuringthe same parameter. Comparabilityof data

gatheringand measuringproceduresshould also be addressedif data
mY

gathered is to be reliablycompared. Thus, the characteristicof

comparabilityimpliesthat the personnelinvolvedin data acquisitionand

a reductionmust operatemeasurementsystemswithin the calibratedrange of

the particularinstrument(s)used and use analyticalmethodologieswhich

a producecomparableresults.

When comparisonof data sets indicatescertainvalueswithin one or more
a

sets are not consistentwith the totalityof the data acquired,these

values,known as "outliers,"must be reassessedprior to use in the

decision-makingprocess. Statisticalanalysis is often requiredto define

whether or not the "outliers"representsignificantvalues requiring

4 recognitionin the decision-makingprocess.

a
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5.0 DOCUMENTATIONOF SAMPLES

all A programof sample chain-of-custodyprocedures,shall be establishedto

confirmthat sample integrityis maintainedand that data generatedthrough

the analysisof the samplesis applicableto the site. This programshall
m

be followedduring samplecollectionand handlingin both the field and the

laboratory. The programis designedto accountfor each sample at all

am times. To maintain the highestdegree of control in sample handling,

preprintedlabels will be used so that all necessaryinformationis

dl retainedwith the sample. Chain-of-custodyrecordsand shippingmanifests
will be used to documentaccess to and the destinationof samplesduring

shipmentfrom the locationof samplecollection. Additionally,proper

completionof field samplelogs, accessionbooks, trackingsheets,and

extractionlogs by appropriatefield and laboratorypersonnelwill provide

for thoroughmonitoringof the samplesfrom collectionthroughanalysisand

final reporting.

g_
The sample identification,custody,and monitoringproceduresshall provide

that:

I. All samplescollectedare uniquely labeledfor identification

m purposesthroughoutthe analyticalprocess;

2. Samplesarecorrectlyanalyzedand thatresultsare traceabletoa
fieldrecords;

a 3. Importantsamplecharacteristicsare preserved;

an 4. Samplesare protectedfrom loss, damage,or tampering;

5. Any alterationof samples(eg, filtration,preservation,or damage

a due to shipmentor other processes)is documented;

O

" CanonteEnvironmental
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6. A record of sample integrityand analyticalfate is established

a for legal purposes.

a 5.1 SampleMonitorinqForms

The use of the indicatedforms listedabove accomplishesone or more of the

specificobjectivesof samplecustody,identification,or control. The use

of each of the listed forms is discussedbelow.

m

5.1.1 Sample Loq

The sample log is completedin the field by the individualphysicallyin

charge of the sample collection. The sample log correlatesthe assigned

a sample designationto a specificwell or sample locationor other

distinguishingfeatureor attribute(ie,dummy sample,replicatesample,

m purge evaluationsample,etc.). The sample log also contains information

concerningdate and time of sampling,type of sample (wateror soil),

mY sample locationand depth for wells and soil, purge volume,meter
identification,and calibrationmethod,proceduresutilizedto preservethe

sample for analysis (if necessary),and the sequence in which samplingwas

m completed.Other relevant information,such as weatherconditions,may also

be included.

i

5.1.2 Chain-of-CustodyRecord

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

physicallyin charge of the samplecollection. The chain-of-custodyrecord

o may be completedcontemporaneouslywith the sample log or prior to the

shipmentof samplesto the laboratory. The chain-of-custodyrecord con-

am tains informationregardingthe date of sample collection,the sampler,the

projectname and number,laboratoryprojectnumber,the number of

containersof each samplebeing shipped,and an itemizationof the analyses
a

requestedfor each sampletogetherwith any remarks about the sample prior

to shipment. The chain-of-custodyrecord is enclosed in a sealed plastic

bag with the samplesafter it has been signed by the sampler. The record

I
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is then signedby the personsrelinquishingand receivingthe sample,each

m time possessionof the sampleschanges. In addition,the time of exchange

is indicatedon the record. A samplechain-of-custodyform is in Appendix

o A.

nV

O

I
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6.0 DATA REDUCTION,VALIDATION,AND REPORTING

m Data reductionis the processof convertingmeasurementsystem outputsto

an expressionof the parameterwhich is consistentwith the comparability

objectiveidentifiedin Section4.5 of this plan. Calculationscompleted
I

during data reductionof analyticalresultsshall be in accord with

approvedEPA analyticalmethods and procedures.
J

Field data collectionand validationwill be in accordwith the following

m describedprocess. Once the data is obtained,it is reviewed and assessed
for overalladequacyby the ProjectEngineer. If it is determinedthat the

initialdata collectionactivity,or a portionthereof,did not provide

a adequatedata, the activitywill be repeated.

a Calculationsperformedduring data reductionshall be reviewed by the

chemistperformingthe analysis,by the engineer/scientist/technician

collectingdata in the field, or by the engineer/scientistevaluatingdata

in the laboratoryprior to the reportingof any data, thus assuringthat

reportingerrors are kept to a minimum.
n

Analyticalresultsreportedfor each sampleshall be verifiedfor proper

a identificationby comparingthe originalsamplecollectionlogs with the

chain-of-custodyforms and the variouslaboratorylog books. Based upon

the resultsof this validationprocedure,the laboratoryshall certifythat
m

the results are in compliancewith the qualityassuranceobjectivesfor

accuracyand precision. Upon certificationby the laboratorymanager, the

4 reportedvalues shall be received and reviewedby the technicalstaff and

the QualityAssuranceLeader,if deemed necessary.

d

Field or analyticaldata enteredinto the computerdata base for storage,

analysis,or report generationshall be initiallysubmittedto the Manager
4

of Data Processingor this manager'sdesignee. Data submittedfor entry

shall have been checkedand verifiedby the engineer,scientist,chemist,

m or technicianas being accurateand completeand as meeting the quality

q_

4
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m

assurancecriteriaestablishedfor the phase of work in which the data was

a developed.Data are then enteredinto the computerby data entry operators

using standardizedentry forms developedespeciallyfor the type of data

O submitted.

After entry of the data into the computer,a hard-copyprintoutof the data
n

is generatedand the printoutcompareddirectlywith the originaldata

sheets. A data entry operatorwho was not involvedin the originalentry

of the data to the computerreviewsthe hard-copyprintout. Each entry is

reviewed and inaccurateentriesare highlighted. After review is complete,

the hard-copyprintout is returnedto the originaldata entry operator andJ
the noted inaccuraciesare corrected. A final printoutof the data is

generatedby the computerand the correctedversionof the data base is

reviewed. After all correctionshave been made to the data base, the

original data sheetsare stamped"POSTED,"and filed in the office's

a centralfile.

Data, information,or designssubmittedto the draftingdepartmentfor
developmentare initiallypreparedby the engineeror scientistresponsible

for creationof a graphicalrepresentation. The sketchor graphic

representationis then reviewedby that engineeror scientistand the chief

draftsmanfor format,content,and consistencywith prior work. The

a drawing is then assigneda unique projectdrawingnumber,the number and

title of the drawingis entered into the draftingdepartmentlog, and a

draftsmanis assignedto formallydevelopthe drawing. After completing

the initialpresentationof the drawing,a paper check print is produced

for review by the originatingengineeror scientist. All informationon

a the check print is reviewed;and approvedinformationis highlightedwith a

yellow highlightermarker,while incorrectinformation,changes, or

g additionsare noted in red ink. The check print is then returnedto the

draftsmanfor correction,and a final check print is issued for review.

Upon approvalof the final check print, the originatingengineeror
I

scientistsigns and dates the mylar original.The drawing is then reviewed

by the Task Leader or ProjectManagerfor consistencywith project
m

m
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m

objectives,and then the Task Leader or ProjectManagersigns and dates the

m originalmylar.

Revisionsto previouslyapprovedmylar drawings are submittedto the draft-

ing departmenton paper prints of the originalmylar. Revisionsare made

to the mylar, with the same review processas noted previouslyfor original
i

work. When the revisionsare finallyapproved,a notationof the revision

scope is noted in the margin of the drawing,and the dated, reviseddrawing

" is then signed by the individualapprovingthe revisionas presented.

,m
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I

7.0 CORRECTIVEACTION
I

8 Correctiveor preventiveaction is requiredwhen potentialor existing

conditionsare identifiedthat may have an adverseimpact on data quantity

or quality. Correctiveactioncould be immediateor long term. In
m

general, any member of the programstaff who identifiesa condition

adverselyaffectingqualitycan initiatecorrectiveaction by notifyingin

m writing his or her supervisorand the QualityAssuranceLeader. The

written communicationwill identifythe conditionand explainhow it may

affectdata qualityor quantity. Correctiveaction in the field is the

responsibilityof each individualof the on-sitestaff,with review of

proceduresto be used occurringprior to samplingepisodesand a check of

the proceduresimplementedtakingplace after the samplingepisode is

completed. Correctiveactionswith regard to laboratoryanalysesare the

a responsibilityof the designatedlaboratory. The acceptanceor rejection

of analyticaldata is contingentupon the resultsof analysispresentedfor

a_ the qualitycontroland calibrationstandards. The plottingof quality
controldata on a chart allows for continuedtrackingof qualitycontrol

proceduresand results,with this informationas well as all analytical

m resultsretained in the files for futurereferenceand review.

m 7.1 ImmediateCorrectiveAction

This type of correctiveaction is usuallyappliedto spontaneous,non-4
recurringproblems,such as an instrumentmalfunction. The individualwho

detectsor suspectsnonconformanceto previouslyestablishedcriteriaor

m protocol in equipment,instruments,data, methods, etc. will immediately

notify his/hersupervisor. The supervisorand the appropriateTask Leader

m will then investigatethe extentof the problemand take the necessary

correctivesteps. If a large quantityof data is affected,the Task Leader

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

QualityAssurance Leader. These individualswill collectivelydecide on a

course of action to correctthe deficiencieswhile the projectproceeds.

If the problem is limited in scope,the Task Leaderwill decide on the

a
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correctiveactionmeasure,documentthe solutionin the appropriate

m workbook,and notify the ProjectManager,the client,and the Quality

AssuranceLeader by memorandum.

a
7.2 Lonq-termCorrectiveAction

m Long-termcorrectiveaction proceduresare devisedand implementedto

preventthe recurrenceof a potentiallyseriousproblem. The Quality

a AssuranceLeaderwill be notifiedof the problemand will conduct an

investigationto determinethe severityand extent of the problem. The

QualityAssuranceLeaderwill then file a correctiveaction requestwitha

the ProjectManager and QualityReviewTeam. In case of dispute between

the Quality ReviewTeam and the ProjectManager,the ResponsibleCorporate

a Officerwill make a final determinationwith the Naval Coordinator.

a Correctiveactionsmay alsobe initiatedas a resultof otheractivities

including:

IFV _
I. Performanceaudits;

a 2. System audits;

a 3. Laboratory/fieldcomparisonstudies;

4. QualityAssurance/QualityControlprogramauditsconductedby the

i QualityReviewTeam.

The QualityAssuranceLeaderwill be responsiblefor documentingall

notifications,recommendations,and final decisions. The ProjectManager

and the QualityAssuranceLeaderwill be jointlyresponsiblefor notifyingJ
program staff and implementingthe agreed upon course of action.The

QualityAssuranceLeaderwill be responsiblefor verifyingthe efficiency

i of the implementedactions. The developmentand implementationof

preventiveand correctiveactionswill be timed, to the extent possible,to

a minimize any adverseimpacton projectschedulesand subsequentdata

a
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i

generationandprocessingactivities.However,schedulingdelayswill not
a overridethe decisionto correctthe datacollectiondeficienciesor inac-

curaciesbeforeproceedingwith additionaldatacollection.The Quality

I AssuranceLeaderwill alsobe responsiblefordevelopingand implementing

routineprogramcontrolsto minimizethe needfor correctiveaction.

a

g

a

a
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D

m
8.0 REPORTSTO MANAGEMENT

Periodicsummaryreportswill be preparedto informmanagementof the

m projectstatus. The reportswill include:

I. Periodicassessmentof measurementdata accuracy,precision,and

I completeness;

m 2. Resultsof performanceaudits and/or systemsaudits;

3. SignificantQA/QCproblemsand recommendedsolutions;N

4. Statusof solutionsto any problemspreviouslyidentified.
g

Additionally,any incidentsrequiringcorrectiveactionwillbe fully

mY documented.Procedurally,the QualityAssuranceLeaderwillpreparethe

reportsto management.Thesereportswill be addressedto the Project

a Managerand the QualityReviewTeam. The summaryof findingsshallbe
factual,concise,and complete.Any requiredsupportinginformationwill

be appendedto the report.
a

m

m

m
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a TABLE1

SAMPLINGINFORMATION

SITE (1, 2, 3,..., 20)
a MATRIX (A)ir, (S)oil,(W)ater

Sample Identification
LaboratoryIdentification
Location (northingsand eastings)
Date Sampled
Duplicatesor Splits
Sampler

I CalibrationMethod
CollectionMethod (grab,bail, pump)
Purge Volume

g Number of Containers
Volume of Container (40 ml, liter)
Time of Sample
Transportati on Method

i AnalyzingLaboratory
AnalyticalMethod
Turnaroundtime

a Analyses
Depth to Sample
PreservationMethod
Total DissolvedSolidsg
pH
Temperature
Other (visual,odor)

mY

PriorityPollutantInorganics

I Antimony
Arsenic
BerylIium
Cadmium

a Chromium III & IV
Copper
Cyani de

a Lead
Mercury
Nickel

a Selenium
Silver
Thal I i um
Zinc

I

PriorityPollutantVolatileOrganics

m Benzene
bi s(Chl oromethyl )ether
Bromoform

m Bromodichloromethane
Bromomethane

m
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a TABLE 1

SAMPLINGINFORMATION
(Continued)

m Priority Pollutant Volatile Organics (Continued)

Carbon tetrachloride
Chlorobenzene

m Chloroethane
2-Chloroethyl vinyl ether
Chloroform

I Chloromethane
cis-l,3-Dichloropropene
Dibromochloromethane

m Dichlorodifluoromethane
l,l-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethene

a Trans-l,2-Dichloroethene
Trans-l,3-Dichloropropene
1,2-Dichloropropane

m Ethylbenzene
MethyleneChloride
1,1,2,2-Tetrachloroethane

a Tetrachloroethene
Toluene
1,1,1-Trichloroethene
1,1,2-Trichloroethane

I_ Trichloroethene
Trichlorofluoromethane
Vinyl Chloride

I

PriorityPollutantSemivolatileOrganics

I Acenapthene
Acenapthylene
Anthracene
Benzidine

a Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene

11 Benzo(ghi)perylene
bis(2-Chloroethoxy)methane
bis(2-Chloroethyl)ether
bis(2-Chloroisopropyl)ether

a 4-bromophenylphenyl ether
Butyl benzyl phthalate
2-Chloronapthalene

e 4-Chlorophenylphenyl ether
Chrysene
Dibenzo(a,h)anthracene

m 1,2-Dichlorobenzene
1,3-Dichlorobenzene

a
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TABLEi

SAMPLINGINFORMATION
i (Continued)

mI Priority Pollutant Semivolatile Organics (Continued)

1,4-Dichlorobenzene
3,3'-DichlorobenzidineI
Diethyl phthalate
Dimethyl phthalate
Di-n-butyl phthalate

a 2,4-Dinitrotoluene
2,6-Dinitrotoluene
Di-n-octylphthalate

a 1,2-Diphenylhydrazine
Fluoranthene
Fluorene
Hexachlorobenzene

a Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane

m Indeno(1,2,3)pyrene
Isophrone
Napthalene
Nitrobenzene
N-Nitroso-dimethylamine
N-Nitroso-di-N-propylamine
N-Nitrosodiphenylamine

IV Phenanthrene
Pyrene
1,2,4-Trichlorobenzene

a 4-Chloro-3-methylphenol
2,-Chlorophenol
2,4-Dichlorophenol

m 2,4-Dimethylphenol
4,6-Dinitro-2-methylphenol
2,4-Dinitrophenol
2-Nitrophenol
4-Nitrophenol
Pentachlorphenol
Phenol

a 2,4,6-Trichlorophenol

Pesticides/PCBs

a
Aldrin
alpha-BHC
beta-BHC

a delta-BHC
gamma-BHC
Chlordane

m 4,4'-DDD
4,4'-DDE

a
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TABLE 1

SAMPLINGINFORMATION
(Continued)

a Pesticides/PCBs(Continued)

4,4'-DDT
Dieldrinm
EndosulfanI
EndosulfanII
Endosulfansulfate

a Endrin
Endrin aldehyde
Heptachlor

a Heptachlorepoxide
Toxaphene
PCB-1016
PCB-1221

a
PCB-1232
PCB-1242
PCB-1248

m PCB-1254
PCB-1260

a Miscellaneous*

Gross Alpha and Beta
Radioactivity
Uranium266 and Uranium228
ChemicalOxygen Demand (COD)

a *other chemicalsmay be analyzedif a need is recognized

0

a
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I TABLE 2

DOCUMENTINVENTORYCONTROL
i

Title of Document
I Type of Document (Preliminary, Draft)

Reviewer
Review Date
Project Technical Advisor

I Date
Number of Copies
Addressees and Date Sent

I Returned with Comments
Additional Review
Project Manager Review

I Resubmitted
Submitted to Whom
Copy Number
In-House Copies

I

Daily Worksheet
Field Logs

I Equipment Logs
Water Levels
Boring Logs

e Well Details
Sampling Logs
Chain of Custody
Sample Transportation Receipt

JV Project Record
Loss Documentation
Corrective Measures

i

I
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TABLE 3

GEOLOGIC/HYDROGEOLOGICDATA

GeneralTopography
am DistinguishingLandmarks

GeologicConditions

m HydrologicConditions

a,m_

m

a
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m TABLE4

DRAFTING

Computer Assisted Drawing (CAD) or Hand Drawing
DrawingNumber
DrawingDescription
Date Complete

m DrawingType (Preliminary,Draft)
Checkedby, Date
ProjectTechnicalDirector,Date

I

aV

a

a

CanonteEnvironmental
a



N00236.000361
ALAMEDA POINT
SSIC NO. 5090.3

FIGURES

DATA MANAGEMENT PLAN
REMEDIAL INVESTIGATION/FEASIBILITY STUDY

DATED 01 MAY 1989



It

SCALE

Ill 6000 0 6000 FEET
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DATAGATHERINGAND MANAGEMENTFORMS
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t (
CanmteFntal o PERMEABILITY
.-5 TEST

PROJECTNAME PROJECT No.

_SAMPLEI.D. SAMPLE DEPTH PERMEANT

ELAPSED PRESSURE (PSI) BURREI'TE READINGS INCREMENTAL CUMULATIVE AVG. FLOW PORE K
DATE TIME TIME INFL EFFL CELL INFIUENT EFFLUENT INFL EFFL TIME INFL EFFL RATE VOLUME (cm/sec)

(hrs.) No. _o. (cc) (cc) (hre) (cc) (cc) (cc/sec) RATIO
i..--._'-:_.:.:.:-:'_._::i::-:'.:;:.:
_-:-.:-'..---:-:-:',_.:::.!_.-_.
i.:_:':-:':.:",:.:-".:--:_--_!
-',_".'-".'_'._::-'-_:::::":',_';:-i

_..'-,-._._:,:-.._ :..__..i:!..:.•

::-_-_:-.:!.:i_.:.:i_-.-_:-.::-'.-:
•i;';_"--:.:-?:'_:;-:_-'_-.;_..:_:
::',..-',.:-,...: .-:...-...':...',.-

:.-.::-.:...'.:.-

:-..::.:...:,.!:_-_..:.!:-..:.,-_..-.:.'::.-.
...:;..::.:..-_--_,__..-.:...--.-:-.:-..-

_.:.":i._.:--..-._.:.:_-__-;
•_-.:-.i--i.:-:.:-.:....::'.-:....:-::!

....:..:..:.:-:...:.:: ..::.:::.::...:::
.,:..._-:_..::.._:"'-";""-""
..:'-:--'-'-::'..::':i:'-:-'._'.:--:--:'
:_.:--.-.:..-.-_..:..-_,.._-.:.....:-.:.,.-.:_:
•........:--.:._-_...,:-..-..:,.---.--_,
_._..-_._-_::.:.:::::....:-:.:...!:_._-_

-...:...-,..::::
;.-...-,:::,-.;:,..::i:"_-:::::":.-"
...._.:_.:.,..,. ::::::::::::::::::::::
..:.:,.._..._.._ :::i-::,:_-_:_'.:,.:

_::-.:.,...:.-.-....-.:
!..-:..:_.?:.,::,.:._.-....-,.._-,..,:...

COMMENTS:

SAMPLI_ LENGTH (cm)____ SAMPLE WIEIGHT(__ms) BEFORE AFTER SPECIFIC 2.60
r:..:-.:..':..':-.:.. GRAVITY

DIAMETER (cm) WET :-"".""-"':':':':."' 2.65-- :::""::"::::'"::"_ (circle one)
AREA_c.,,,o,',',:)_ _T ::::::::::::::::::::::::::::::::2._O

TOTAL VOLUME (cc)_ DRY _ 2.75

POROSITY __ WT. OF WATER OTHER

PORE VOLUME_



II !l I II II II I gl i!l _ | gl II II l II

(
Canonic Environmental
Sample Control Record
Refigerator

Lab. LP. q Accession Date And Time *Reason Section: Date And Time
Code

ID. # By: Removed Requested Returned
By:

!

*Reason Code

1= INITIAL STORAGE 2- SAMPLE PREPARATION 3 = SAHPLE ANALYSTS 4= DISPOSAL S- OTtIER
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Canome ACCESSION
' LOGBOOK
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©

m ,m

all R£C_.iVED _AT_.RECEIVED COMMENTS _Aa.
F_OM " RECTOR ANAL_ED DISPOSED LABEL NUM_E
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II

II

I

II

II

I1

iI

I



I I I I I I I I I II I I I I | I I I I

t !
TAT _,

Project No.:
Report to: Billing:

Quote No.:

Date Sampled:

Date Received:
c: Sampling Charges Total-

Sampling Hrs @ 38.00 Milage @ 0.30

Miscellaneous Charges

i

Ana
# of Matrix lysis Analysis 15ec- Verbals Lab Work Report Cost/ Total
amples Code !t]on Date Date Due Date Due Sample

ogin Entry Analysis Outside work:

nitials Comments Lab Analysis--_ Samples _harge_ Total--
Data Entry

nitials

Grand Total I



CANONIE ENVIRONMENTAL LABORATORY SAMPLE TRACKING SHEET tLP =:i

CLIENT: SAMPLER ID LAB I D CONTAINER
PROJECT _:

ANALYSIS:
II MATRIX:

_!I_AT E SAMPLED:
DATE RECEIVED:
COST:

m
COMMENTS: COLUMN

SAMPLE FINAL DATE
I_ VOL/WGT: EXTRACT VOL:

LINE 1 LINE 2

AMPLE I.D.: I DILUTION

LAB I.D.: ;DATE PREP'D: WORKER

UNITS: DATE ANAL: LAB I.D.

MDL ANALYTE(S) FINAL

ell

a

m

a

m

ii

el

ell

le'

- i

O
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___ o,DAlE SAMPLE I.D, TAINERS _l" REMARKS

Relinquished by:. (Slgn4iwo) DMo/l"lme Rocoivod by: tSlgnQou_,e| Romllkl

I
Itollrlqulilhed by: ISigllllilllllll Dlill/_lll Rllelved by: ISilinolulll

Itollnqullhod by; I%irltlu,o! OIIo/l'lmo Roclliwod Iol Li)oiilol I by;
Ililniliill

Ca.onio lnlineers 03 W. March Lll.o, Slocklorl. CA. 95201
_ . IAr.ll _. hi)l#, ('.v.i,y Illlu,,_ (:Oily I,b _l.lq_OI p.I_I i ,hi, { ,,I Y



#'ql_ _.= _._.__=i

Water Content
. Determination

PROJECT TESTED BY DATE

I PROJECT NO. CALC. BY DATE

BORING NO. CHKD BY DATE

i

I

TARE NO.

i TARE+ WET SOIL

TARE+ DRY SOIL
I-

I -I- TARE
(.9

ua DRY SOIL
m

WATER

WATER CONTENT

SAMPLE
i

COMMENTS

I

TARE NO.
i

TARE +WET SOIL

I _ TARE..FDRY SOIL
l--

-r- TARE
(.9

I

DRY SOIL
i WATER

WATER CONTENT
I

SAMPLE

COMMENTSI



" CauomeRngineers HydrometerAnalysis
. 152 H

PROJECT TESTED BY DATE
I

PROJECT NO CALC. BY DATE

BORING NO. CHKD. BY DATE

i SAMPLE DEPTH

SOIL SAMPLE WEIGHT

TARE NUMBER SPECIFIC GRAVITY
I

WT. TARE-+- DRY SOIL(g} SODIUM HEXAMETAPHOSPHATE -7.0
WT. TARE (g) SOLUTION CORRECTION

-,-I. 0
WT. DRY SOIL, W(g ) MENICUS CORRECTIONa

P= (a/W)R = R D= Kv/L/T " v/LIT

I
P= PERCENTAGE FINER IN SOLUTION(° ) D= DIAMETER OF PARTICLES(ram)
o = CORRECTION FACTOR FOR SPECIFIC K= CONSTANT DEPENDING ON TEMR AND SPECIFIC

GRAVITY, FROM TABLE I GRAVITY, FROM TA BLE 3.

I W=WEIGHT OF SOIL IN SOLUTION(q) L= EFFECTIVE DEPTH, FROM TABLE2 OR FIG. I (cm)
R =CORRECTED HYDROMETER READING(9/I) T= ELAPSED TIME(MIN.)

P'= (#10) P= P

P'= PERCENTAGE FINER OF TOTAL,SAMPLE (%)

#IO'-PERCENTAGE OF TOTAL SAMPLE FINER THAN _10(% )

P= PERCENTAGE FINER IN SOLUTtON(% )
l

DATE TIME E LA 1:=3ED ACTUAL TEMP COMPO SI3'E CORRECTED _, U O P
TIME. HYDRO- (o C ) CORREC- HYDRO- (7o} {CM) (MM) . (%)

I T (MIN) METER TI ON METER

READING (FI_ 2 ) READING, R
(Q/I) (_/l)

m 0
I/4

I/2

I I

2

2
I

5

15

I 30

60
240

I
t440

i
}

i
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. nomeF, nqmeers SIEVE
ANALYSIS

I

PROJECT TESTED BY DATE
I

PROJECT NO.. CALC. BY DATE

BORING NO. CFIKD BY DATE

I SAMPLE NO. DEPTH

SOIL DESCRIPTION

I

WATERCONTENT
II TARE NO

WT. TARE + WS
WT. TARE + DS

i WT. TARE
DRY SOIL

WATER

I WATER CONTENT

IV

WT. OF TOTAL SAMPLE WET = gm

I WT OF TOTAL SAMPLE DRY = A gm

WTOF TOTAL (+200) SAMPLE = B gm

WT OF TOTAL (-200} SAMPLE = C= A-- 8 gm
i

ACCUMULATIVE PERCENTi SIEVE SIEVE WT. OF SOIL
OPENING RETAINED(gin) FINER

I 3" 75.0
1 112" 57. 0

314" 19.0

I 318" 9.5
1_4 4.75
#=10 2.00

i m2_.O 0.85
:_40 0.425
#80 O. 177

J, ,_"2O0 0.075

- PAN J -- L
qlf

I

I



" omeEngineers S ze
Distribution

Ill

PROJECT PLOTTED BY DATE

I PROJECT NO, CLASSIFIED BY DATE

BORING NO. CHECKED BY DATE

Ill

I SIEVE! ANALYSIS HYDROMETER ANALYSIS

a CLEAR SIEVE U.S. STANDARD SIEVE
OPENINGS 'NUMBERS

3" I/2" :3,/4'' 3/8" 4 I0 20 40 80 140 ZOO
/ _oo o

"1-"
90 I0 (D

a _ i'_..[-
zo

a 70 30 rn

m 60 40 I.U
Z

_, n,
ILl50 50

ell 40 60
!-- I-
Z z
ILl TO ILl

0:: eo n.-
i,i U.J

i

0 I00
I00 I0 1.0 O. I 0.,;)1 O. O01 0.000 I

"= PARTICLE DIAMETER IN MM
ii

/ I:o°'" ! ,i.. k°°'l m..,.. I ,i..
a

SYMBOL BORINGiSAMP_=i_ DEPTH .... _QII,. OI_CRIPTIgN iLL_l.t't-S.t L.L. i Ft.L [W%

, I,,, j I

- I t t'- I

_' ! f i i t
' n n

ell Rev 6-86

al



FIELD PERMEABILITYi
TESTS'FALLING HEAD

TESTED BY DATE PROJECT
e CALCULATEDBY DATE PROJECTNo,

CHECKEDBY DATE BORINGNo.
i

o DIAMETEROF CASING,d PERNEABILITY,K
DIAMETEROF TESTBORING,D

a HEIGHTOF CASING(REF. LEVEL)

ABOVEGROUNDSURFACE,Hc

DEPTHTO BOTTOMOF TESTPOCKET,LI * CASEDHOLE,UNCASEDOR
a DEPTHTO TOPOF TESTPOCKET,L2 PERFOflATEEDEXTENSIONOF

DEPTHTO GROUNOWATERTABLE LENGTH,LI-12
i FROMTOPOF CASING,HG

1t ELAPSED DEPTH TO WATER
TIME IN CASING 1.0

t H 0.9
SEC. FEET

IIi 0.8
0.7

I1 _0.6
I

"0.5

fro.4
(

m :_0,5
I

i

d" 0.2 ../

i Ix

w
g "!"

m 0.1
TIME, t

. d21n (.4mL I HI = DEPTHOF CASINGTO WATERAT TIME,IN CASINGtlFROMTOP
K= O In Hn/H2 H2 • DEPTHTO WATERIN CASINGFROMTOP

8 L (t2-tl) OF CASINGAT TIME,t2

mid

all

all#



I I I I I I I I I I_ I I I I I I | I I

B6-3!
CONSOLIDATION TEST DATA (CONT.)

I

PROJECT TESTED BY. DATE

PROJECTNO. CALC.BY DATE

BORINGNO. DEPTH CHECKEDBY DATE

TEST LOAD _1

U-]
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" Envirmmental
J

I

CONSOLIDATION TEST DATA
Ill

PROJECT TESTEPBY DATE
i

PROJECTNO. CALC.BY DATE

BORINGNO. CHECKEDBY DATE

i DEPTil

ell

SAMPLE DATA

O SAMPLEDIAMETER = IN.
CONSOLIDATIONRING NO. =

WT. WET SAMPLE+ CONSOL.RING = GM.
ell

WT. CONS&. RING = GM.

WT. WET SAMPLE = GM.

mV WT. DRY SAMPLE = GM.

INITIALHEIGHT= IN. FINALHEIGHT= IN.
al

i

WC BEFORE TEST WC AFTER TEST

TARENUMBER TARENUMBERil

Wl. TARE+ WS, gm. WT. TARE+ WS, gm.

WT. TARE+ DS, gm. kiT.TARE + DS, gm.

el WT. WATER, gm. WT. WATER, gm.

WT. TARE, gm. WT. TARE, gm.

i WT. DS, gm. WT, DS, gm.

WC % WC %

a

ell

i

ell



"    qilleE1.l!3t.z.z1.1 , COMPACTION
TEST

iii

II
PROJECT TESTED BY DATE
PROJECT No. CALC. BY DATE

BORING No. CHKD BY DATE
SAMPLE No. DEPTH
SOIL DESCRIPTION

g
BLOWS/LAYER No. OF LAYERS WT. OF HAMMER__Ib
MOLD DIMENSIONS: DIA. .ft. Hr. ft. Vol. cu ft.

II WATERCONTENT DETERMINATION

SAMPLE No. 1 2 3 4 5 6

g MOISTURE CAN No.
WT. OF CAN + WET SOIL

WT. OF CAN + DRY SOIL
a

w'r. OF WATER

WT. OF CAN

i11 WT. OF DRY SOIL

WATER CONTENT, w_,

DENSITY DETERMINATION

ASSUMED WATER CONTENT

III WATER CONTENT, w_.

WT. OF SOIL + MOLD

WT. OF" MOLD
O

WT. OF SOIL

WET DENSITY li,pcf

Ill DRY DENSITY lid. pcf

lid = I'/(I+ w) (DRY DENSITY EQUATION)

m ZERO AIR VOIDS CURVE
_G
a. lid= G= liw/1 +(wGs/S ) Gs

(ZERO AIR VOIDS
_" w i'd EQUATION S--_IOO_.)

im i

z
w

>-
a

OPTIMUM MOISTURE =

am MAXIMUM DRY DENSITY = pcf

WATER CONTENT, w_.

im
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86-35

Ctz .eEnvlrcrlmental ' NUCLEARRELATIVE
PROJECT NAME TESTED BY COMPACTION
PROJECT No. CALCULATED BY

DATE CHECKEDeY TEST DATA
TEST NUMBER

N- S COORD.

E-W COORD.

ELEVATION

MODE a DEPTH

COMPACTION
METHOD

NUMBER OF
PASSES

LIFT
THICKNESS

DENSITY
COUNT

WET DENSITY
(PCF)

MOISTURE
COUNT

MOISTURE
(PCF)

DRY DENSITY
(PCF)

% MOISTURE

OPTIMUM
DRY DENSITY

OPTIMUM
MOISTURE

% RELATIVE
COMPACTION

MATERIAL
DISCRIPTION

S'i-ANDARD COUNT REMARKS: !

DENSITY MOISTURE



. Cmmm_EnvlrcxLmental NUCLEAR DENSITY
GAUGE STANDARD
COUNTS RECORD

m PROJECT NO. BY
PROJECT NAME

TROXLER MODEL NO,

all SERIAL NO.
=

STANDARD COUNTS STANDARDCOUNTS

DATE DENSITY MOISTURE DATE DENSITY MOISTUREm

III

IlI

Ill

,,,, o_

g

ill



. nomeEngmeers
ATTERBERG LIMITS TESTS

I PROJECT TESTED BY_ DATE

PROJECT NO CALC. BY DATE

I B.H NO SAMPLE CHECKED BY DATE
SAMPLE DEPTH
SOIL DESCRIPTION

I .LIQUID LIMIT

Determinatlan No, I 2. $ 4 5

I Container Na

Wt. of Container 4-

It
Wt. of Contomer-P
Dry Soil,gin

Wt. of Water, Ww, gmI
Wt. of Container, gm

Wt of Dry Soil, Ws,

I Water Content, w, %

I

,o SUMMARY OF RESULTS

I z LIQUID LIMIT
= Jo
"_ PLASTIC LIMIT

I PLASTICITY INDEX

NATURALW_T'E_CONTENT

I USCS S'_MBOL

0 10 20 30 40 SG 60 II_ _ 90 IOO _...-I.

I
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PLASTICITY CHART



" ,, TRIAXlALCELL
Z v PERMEABILITY

,, COMPUTATIONS

II

PROJECT TESTED BY DATE

PROJECT No. CALC. BY DATE
I BORING No. CHKD BY DATE

SAMPLE No. SAMPLE DEPTH

SAMPLE DATA
II

BEFORE AFTER %
TEST TEST DIFF. BEFORE AFTER %

TEST TEST DIFF.
i L=LENGTH (cm)

AVG. DIAMETER (cm) TARE No.

Ill TOP AVG. (cm) TARE + WET SOIL (gin)

MID AVG. (cm) TARE + DRY SOIL (gin)

BOT.AVG.(cm) TARE (gin)

al A=AREA=TrD2/4(cm2) DRY SOIL(gin)

L/A WATER (gin)

i V=VOLUME=AxL (cm_) WATER CONTENT (7,)
WET SOIL (gin)

SPECIFIC GRAVITY (C_)= SOIL WET UNIT WT. l(gm/cm _)

VOID RATIO, • = SOIL DRY UNIT WT. I d (gm/cm 3)

POROSITY, n = e/l+e SOIL DRY UNIT WT. I d (PCF)

II PORE VOLUME = SAMPLE VOLUME x n SATURATION S(_,)=Vw/Vv
_-- CI,-FI,,3

PERMEABILITYCOMPUTATIONS

i
L = SAMPLE LENGTH cm

A = CROSS-SECTIONAL AREA cm 2

/ INITIAL TIME, tl hr.

FINAL TIME, t: hr.

ELAPSED TIME, AT hr.
IIi

VOLUME OF INFLUENT cm _

VOLUME OF EFFLUENT cm _

I AVERAGE VOLUMETRIC FLOW = cm _

Q = AVAERAGE VOLUMETRIC FLOW RATE = V/AT (cm_/hr) cm_/hr

I Q, cm_/sec = V/(AT x 3600 sec/hr) cm_!sec
PRESSURE DIFFERENTIAL, AP Ibiin 2

( Ib/in 2)(144 in'/ft' )(30.48 cm/ft)
e H = DIFFERENTIAL HEAD, cm = AP/liw = cm

62.6 Ib/ft _

COEFFICIENTOF PERMEABILITY = QL/AH (CONSTANT HEAD EQUATION) k = cmisec

i

i



DAILY WORK SHEET Page of

ProjectName
Date Approval
ProjectNumber (CanonieSupervisor)

B Approval
(ClientRepresentative)

TRAVEL
m

Per Diem Other Other

i SAFETY

Level Protection Number of Men
Level Protection Number of Men

n Level Protection Number of Men

CANONIELABOR
m TIME

Name Category Start Finish Hours ST Hours OT

OTHER LABOR
i TIME

Name Category Start Finish Hours ST Hours OT

g EQUIPMENT DISPOSAL
Quantity

Description Hours ManifestNumber Tons/CY
m

SUPPLIES
i

Description Quantity Description Quantity

I

a

m
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" DAILY TIME SHEET _TE ,3
T;ME CUENT _E'T_JL_F 7vG_K

ell g:O0

I _30
9:45

10:00

0:30

10:_
I

11:_

11:15

I 11:_
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I I='15

2:30

i
"l:aO

1:15

1:30
1:_

L"O=
I

2:15

2:30

i g:_
3.-00

3:15

/ 3:30

3:45

4.-00
I

4:15

4:30

em 4:45
I:O0

EB 5:30
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ell
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CaliOII_F,_(g_:_S Daily Field
" : Activity Log

v
PROJECT No.

a DATE

PAGE , . OF

ill

PROJECT NAME

FIE:LD ACTIVITY SUBJECT
II

WEATHER LOGGED BY

DAILY ACTIVITIES AND EVENTS:
Ii

a m_.

i

i

m

i

I

il

III
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CanomeTavirenmental DAILY FIELD
. ACTIVITY LOG

g PROJECT NAME PROJECT NO.
FIELD ACTIVITY SUBJECT
LOC.ATION

11
DAILY ACTIVITIES AND EVENTS" DATE

SHEET of

111

Illl

,rod

411



, Boring Log
Legend

l

No: (Number) Soil s_les are numbered consecutively from the ground surface. Core samples are
gl numbered consecutively from the first core run.

Type: SS- S_lit-Sooon (Z= O.O.) ST= Shelby Tube AmAuger Cuttings
PT= Piston Tube CR=Core Run

Interval: The depth of samplingintervalin feetbelow groundsurface.11
BLOW COUNT

The numberof blows requiredto drive a 2-inch0.0. spllt-spoonsamolerwith a 140 poundhmr falling
30-inches. W_en aporoorlate,the sampler is driven 18 inchesand blow countsare reportedfor emch

J 6-inchinterval. The sum of blow counts for the last two 6-inch intervalsis designat_ as the stindlrd
penetrationresistance(N) expresse_as blowsper foot.

RECOVERYIN INCHES

am The lengthof SamMolerecoveredby the $an!ollngdevice.

U.S.C.SSOILTYPE

The UnifiedSoilClassificationSystemsymbolfor recoveredsoil samplesdeterminedby visualexamina-
tion or laboratorytests. Refer to ASTM D2487-69for a detai_eddescriptionof procedureand symbols.

m UnderlineOs_bols denoteclassificationsbased on laboratorytests (ie:ML), all othersare based on
visualclassificationonly.

PERCENTMOISTURE

i_ Naturalnl)isturecontentof sa_4oleexpressedas percentof dry weight.

Unconfinedcompressivestrengthin tonsper sauare footobtainedby Hand Penetrometer.Laboratory

i_ co_lpression test values are indicatedby underlinlng.
CONTACTDEPTH

The contactdepth betweensoil layersIs interpretedfromsignificantchangesIn recoveredsamplesand
observationsaurlngdrilling. Actualchanges between $oli layersoftenoccur gradltlonallyand the

Im_ contact depths shownon the boring logs should be considered as approxtmato.

)UILDESCRIPTIONAND REMARKS

SolldescriptionsIncluOeconsistencyOr density,color,predominantsoll tyoes,and modifyingconstituents.
iN

COHESIVESOILS GRANULARSOILS

Consisten¢_ _) Blows/Ft. _ Blows Per Foot'Very Soft less ....,, ...S _ Ver_oose 4 or kess
Soft 0.25 to 0.50 2-4 Loose S to I0

MediumStiff 0.50 to 1.00 5-8 Medium Dense 11 to 30
i Stiff 1.00to 2.00 9-15 Dense 31 to 50

VeryStiff 2.00 to 4.00 15-30 Very Dense over 50
Hard more than 4.00 Over 30

PARTICLESIZEDESCRIPTION DEFINITIONOF TERMS
¢m

Boulder- Largerthan 12 inches. Trace- 5 to 12 percentby weight.
Cobble- 3 to IZ inches. Some- 12 to 30 percentby weight.
Gravel- 0.187 to 3 inches. And- Approximatelyequalfractions.
Sand- 0.074,u to 4.76n_. ( )- Drillersobservation.

(Nil Sllt and Clay- _mallerthan0.074

PIEZO.

(Piez_meter)Screenedintervalof the piezometerinstallationis denotedby cross-hltchlng.

il GENERALNOTE

The boringlogs and relateOinformationOeplctsubsurfaceconditionsonly at the specific)ocatlonsand
dates indicated. Sollconditionsand water levelsat other IDoLSionsmay dlfferfrc_acondltions
occurringat these boringlocations. Also the passageof timemay result in a changein the conditions

i at theseboringlocations.

SOILTEST BORINGREFUSAL

Definedas anymaterialcausinga blowcount greaterthan I00 blows/6Inches. Suchmaterialmay include
beOrock,"floating"rockslabs,boulOers,dense gravelseams,or cementedsoils. RefusalIs usually indicated

i in fractionalnotationshowingnumberof blows as the numeratorand inchesof penetrationas the denominltor.

" CanomeEngmeers
ml



i
SoilBoringLog

i PROJECTNo.

BORING No.LOGGED BY

Ill PROJECTNAME:
BORING LOCATION: SURFACE ELEV.
DRILLER: DATE: START FINISHii
D L D P

E SAMPLE BLOW REC USCS WC qu AE SOIL DESCRIPTION
P COUNT SOIL Y P E

" HT No. TYPE FROM TO6"INTERVAL 0" I ?_ I 12"" 18" (in) TYPE (%) TSF)R HE T ANDREMARKS ,oiZ
HI

I

I

iI
i

5

O

II 10

I m

15

20
a

g
25

I m

30

g

I

35II
i

i

I

/
I

40
I

I

I Page: 1 of 4

I

ii



It

CallOllie Observat ion
. Well Details

PROJECT No.
Ii

WELL No.

II PROJECT NAME

BORING LOCATION DATE BY

CHRISTY BOX
II

LOCKING STEEL
PROTECTIVE CASING

EL.
ill DEPTH GROUND SURFACE

CEMENT-BENTONITE GROUT
II

I0" DIA. STEEL CASING

II DIA. SCH 40 BLANK PVC PIPE

EL BOTTOM OF CONDUCTORDEPTH

_ ,

EL. TOP OF SEAL
DEPTH

III

EL.
TOP OF BACKFILLDEPTH

I1

EL, TOP OF SCREENDEPTH

III

II

II

I EL,

II DEPTH BOTTOM OF SCREEN

Ill NOTES: -- EL. BOTTOM OF BORING
I.NOT DRAWN TO SCALE. DEPTH

ll_ 2. SEE BORING LOG
FOR DETAILED SOIL
DESCRIPTION.

II

II



" CallOllie Observation
; Well Details

PROJECT No. 86-018
¢O

ill WELL No.

PROJECT NAME NAVAL AIR STATION, ALAMEDA, CALIFORNIA
el

BORING LOCATION DATE BY

el
....._ LOCKING STEEL

PROTECTIVE CASING
Ill

CAP

EL. TOP OF PVC

_CEMENT- BENTONITE GROUTg

_4" DIA. SCHEDULE 40 PVC CASING

' ; 4

8' _s

ill.lib' 4 _ EL. TOP OF SEAL
DEPTH (SEE NOTE 2)

_BENTONITE SEAL
a

EL.
_--'_-_'_T_ TOP OF BACKFILL
[J_F {SEE NOTE 2)

l/ EL. TOP OF SCREEN
DEPTH (SEE NOTE 2)

GRAVEL PACKIll

.020 SLOTTED SCHEDULE 40 PVC SCREEN

i

II

EL. BOTTOM OF SCREEN
Ill ::!iii iiiii::ii::i!i:::::::::i::i:iiil DEPT H'" :::::::::::::::::::::::::::::::::::: (.SEE NOTE 2)

:::::::::::::::::::::::::::::::::

NOTES= ; : :::z:!:;;: EL. BOTTOM OF BORING
ill DEPTH

I. NOT DRAWN TO SCALE. (.SEE NOTE 2}
2. SEE BORING LOG 8" DIA

FOR DETAILED SOIL _ ;
DESCRIPT ION,

al

FIGURE 3-4

a
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CauomeEnvironmental
" DRUM INVENTORY LOG

PROJECTNO. -- . . DATE
SITE . LOGGEDBY .,

NO TYPE COI.OR GROUP COMMENTSVNVT_
g

I •

a
_ u n

IV

g

q_

g

g



a

III

CanonteEnvironmentai
g

0

a
CES B2-023-02

m Drill Curt1ngs
Trackin_ S_eets

a

OATE:
i

JOB NUMBER:

m NAMEOF'FIELD PERSONNEL:

WELL/BORING#:

_V SAMPLESTAKEN: YES/gO

DEPTH:

a VOLUMEOF'CU'I_'INGS(GALLONS):

CHF.:dICALCONCENTRATION:

m TOTALCHEMICALEMISSIONS(LBS):

[ppb] " [9a1] x 8.34 lbs/g,1 x l/1x109 • lbs.
a

"To be filled out and returned every day by all field personnel.

a

#ZS71A

al

ill

im
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Ca.o.teF, ngineers Record Of
" Pump Test

PROJECT No.

t OBSERVATI0 N
WELL No.

II PAGE_ OF

PROJECT

II DATE STARTED ,TIME STARTED. .PUMPING WELL No..

DISTANCE FROM OBSERVATION WELL TO PUMPING WELL

STATIC WATER LEVEL ELEVATION OF DATUM
II

CONTRACTOR TESTED BY.

PUMPED WELL
i

Depth of Base of Well
Depth of Top of Screen/Unline(iHole

i Length of Screen/UnlinedHole
Depth of Ease of Aduifer
Depth of Top of Aquifer

mm_mm_ Thickness of Aquifer
I.D. of Screen/Unlined Hole
O.D. of Gravel Pack

Type of Well Screen/Perf. Casing:
a p_

PumpSetting
Electrical Equip.

i

Ill

_SERVATION WELL
I

Depth of Base of Well
Depth of Top of Screen/Unlined Hole
Length of Scre_/Ualined Hole

am Depth of Base of A(luifer
Depth of Top of Aquifer
Thickness of Aquifer

mmm I.D. of Perf. Casing/Unlined Hole
I.D. of Standpipe
Ty_ of Observation WWell: L__.J Open Hole,

Cased _le, F-'-1 Hole Cased to El.,
am _ F---l Standpipe Piezometer (open),

Standpipe Piezometer with grout seal
at top of filter length.

_m

i



" CallonleEngineers RecordOf
Pump TestII

PROJECT NO.

OBSERVATION
a WELL NO.

PAGE_ OF__

g
PROJECT

DATE STARTED TIME STARTED PUMPING WELL NO.

Ii DISTANCE FROM OBSERVATION WELL TO PUMPING WELL

STATIC WATER LEVEL ELEVATION OF DATUM

lill MEASURINGPOINT

TESTED BY

=l '- = ._-:"

=IV

" t
a

111

II

a

II



WATER LEVEL RECORD
lm

PROJECT PIEZOMETER No.

III
LOC_TION

d elev. deoth

DATE DEPTH ELEV.OF LOG
TO WATER REMARKS

m TIME WATER SURFACE l

I1

=IV

II

.emM_

i .,,,

Ill



8

v C,as11_N1_1"_irm_"s Water Levels
PRO,J|C1' No.

l MEASURED OY
INSTRUMENT TYPE
INSTRUMENT No.

i pAot OF
j. m

EI.EVATtON GROUNO
TOPOF OEPTH kdATER

m _LL TO ELEVATIOII
I_,/NIER MATER (FT,, ICSL) OATE/TEIq[ NOTES

0

i|l i m l.

I

.. _o • •

H

III m i

i i i

m



ELEVATION " • ' CANONIE

I" " TOPOF " DEPTH " GROUND . ' FIELD WATER LEVEL FORrl ..........
WELL...IPR.OT.ECT!VE.I.....T.O......:....WATER....i...... !NAME: of

NUMBER ' CASING • WATER ELEVATION DATE TINE NOTES
• : : : • :

.............. - .................. • .............. : .................. ; ........ : ......... _ .............................................

............ : .................. : .............. ; .................. i ........ _ ......... : ................................................

ill .............. : ................................. : .................. : ........ : ......... : .............................................

.............. _ .................. : .............. : .................. : ........ : ......... : ..............................................

............ _ .................. _ .............. _ .................. : ........ : ......... : ..............................................
II ' ' : •

................................ : .............. : .................. : ........ : ......... : .................................................

.............. _ .................. _ .............. _ .................. ', ........ : ......... : .................................................
:

II_ " " "

.............. : .................. - .............. : .................. : ........ : ......... : .................................................

al : : : "
.............. - .................. : .............. : .................. : ........ : ......... • .................................................

: : : :
.............. : .................. : .............. : ........................... : ......... : .................................................

: • : : :
.............. : .................. : .............. : .................. : ........ : ......... : .................................................

Ill • : : : -
.............. : .................. : .............. : .................. : ........ : ......... :.................................................

: : - : :
.............. : .................. : .............. : ..................................... : .................................................

• : ; : : -

lill .............. : .................. : .............. : .................. : .................. : .................................................
• : : • : :

.............. - .................. : .............. _.................. : .................. : .................................................
• , _ • ,

.............. : .................. _ .............. : .................. : ........ : ......... : .................................................

w,qw .............. : .................. : .............. . .................. ;........ : ......... : .................................................
• . : : _ :

............. : .................. : .............. : .................. : ........ : ......... : .................................................
: • , : - :

............. '. .................. _ .............. : ........................... : ......... : .................................................

............. : .................. : .............. : .................. : ........ : ......... : .................................................
• . : : • :

............. : .................. - .............. • .................. '......... : ......... : .................................................
. : - : :

Ii ............. : .................. : .............. : .................. : ........ : ......... ".................................................
• : : : : •

............. _ .................. - .............. : .................. : ........ : ......... : .................................................
: : : • . .

............. : .................. : .............. : .................. - ........ : ......... : .................................................

Ill " " : '
.............. - .................. - .............. - .................. _ ........ : ......... : .................................................

: : :
.............. - .................. : .............. : .................. : ........ : ......... : ................................................

: : " . .
.............. : .................. - .............. : .................. - ........ _ ......... - ................................................

III : : : • •
.............. : .................. : .............. : .................. : ........ - ......... - ................................................

.............. : .................. : .............. • .................. - ........ • ......... ................................................
: : • .

gll .............. : .................. : .............. ".................. : ........ :"' ......................................................
• : • : •

.............. - .................. '. .............. , .................. - ........ - ......... _ ................................................
• . : • . .

.............. : .................. : .............. : .................. : ........ : ........ : .............................................

Ill .............. : .................. - .............. - ........................... _ .........................................................
• :

.............. : .................. : .............. : ........................... _......... : ..............................................

.............. : .................. : ....... ....... : ........................... :......... : ...............................................
Ill " "

.............. :,.._ .............. : .............. : ........................... : ......... : ................................................

.............. : .................. - .............. - ........................... : ..........................................................

Ill ............. _ .................. ! ............. : ................. : ......... : ..............................................

.............. _.................. : .............. _ ........................... _ ......... : ................................................
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C lrltOlll|e FieldSampleLog Project

I S,[e Dale Type SeeDier
I I _,,.=moe_ Grad

| II

Slat! P_rgi Sled Purge 5amo,eTaNen '['ype of S=_,,ple ( ) 3 - 40 el. V0A
m Times ( ) Other

Beto,ePurge Olher Type of _=lysls ( ) Hr. View Scan
Water Levels ( ) Pale Alto Scan

ii ()
Calculall¢l /,.Iboratory ( ) CanOl=ie

PurgeVolume; ( )
I Field Conditions Air Te_.

Time PH TeeD. Conauct Wind Speed

Water Weather

el Conditions Preservetivee ( ) None
TTpe

m OUl_CateSam01eNumOer CleaningWater
SDecial Items Sarape TaR Yes r_..l No r_

I Water Level Indic=tot piUCouductivity Heter
( ) ,_'7 (Set. No. 12100) ( ) MIV6(Set. No. 27636)
( ) ,_3 (Set. No. 11093) ( ) NV4 (Set. No. 5t87)
( ) Other ( ) Other=mY

I

Site Date Ty_m S_'t_t

I I I _ Grab i

Start Purge SiDePurge SaraPeTaten! _l=_m"of Stole ( ) 3 - 40 LI.. VOA
Times ( ) Other

t btore P_rge Olher '_e OJ_Au4k].ymie ( ) Mr. Vi_ Scan( ) PaZo klto Scan
Water Levels ( )

I G! _1.aborator7 ( ) C_moule
PurgeVolume ( )

Field Cold.trio,s Air Temp..
PH T_qD. Conduct WJlJldSpeed

m
Water Weather

Conditions Preservatives ( ) _tone

i ( ) _pe

Ouj_lcale SarnOlI Nun'_er Cleaning Water
Special Items SamoleTaken Yes_ No 0

I

Water Level Indicator pH/Conductivity Meter
( ) HV7 (Set. No. 12100) ( ) HV6 (Set. _o. 27636)

I ( ) .MV3(Set. No. 11093) ( ) HV& (Set. No. 5187)
( ) Other ( ) Other

I
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" CmmonteEnvizonmental Purchase
. Requisition

_0 C=_rm Oevl
per_. r_aurm4_304 Fteau_aq_.

il

I

I
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