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QA/QC is Confusing!QA/QC is Confusing!
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Questions/Complaints/FrustrationsQuestions/Complaints/Frustrations
It is unclear how to write a QAPP.It is unclear how to write a QAPP.
Writing a QAPP takes too long.Writing a QAPP takes too long.
QA seems to be a waste of money.QA seems to be a waste of money.
The QA Officers never know the answer to my questions.The QA Officers never know the answer to my questions.
Every lab/field team wants to modify the methods mentioned in thEvery lab/field team wants to modify the methods mentioned in the e 
QAPP.QAPP.
My project contributes data to a program whose requirements are My project contributes data to a program whose requirements are 
unclear.unclear.
It is difficult to select a laboratory/field crew.It is difficult to select a laboratory/field crew.
The laboratory/field crew wants to use methods that differ from The laboratory/field crew wants to use methods that differ from 
those in the QAPP.those in the QAPP.
The laboratory wants to substitute its state certification for QThe laboratory wants to substitute its state certification for QAPP APP 
adherence.adherence.
ItIt’’s impossible to know if laboratories/field crews are following ts impossible to know if laboratories/field crews are following the he 
QAPP.QAPP.
Some of my projectSome of my project’’s work is being duplicated by other s work is being duplicated by other 
projects/programs.projects/programs.
II’’m uncertain how to budget for QA.m uncertain how to budget for QA.
What is a performanceWhat is a performance--based method (PBMS)?based method (PBMS)?
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Cache Creek ExampleCache Creek Example
Monomethyl Mercury (MMHg)Monomethyl Mercury (MMHg)

TMDL Goal: To reduce methylmercury TMDL Goal: To reduce methylmercury 
concentrations in bass and catfishconcentrations in bass and catfish

Study Objectives:Study Objectives:
To determine whether methylmercury To determine whether methylmercury 
concentrations in catfish and bass tissue exceed the concentrations in catfish and bass tissue exceed the 
numeric tissue objective of 0.23 mg/kg in selected numeric tissue objective of 0.23 mg/kg in selected 
sitessites

To determine whether methylmercury To determine whether methylmercury 
concentrations in water exceed the numeric concentrations in water exceed the numeric 
objective of 0.14 ng/L in selected sitesobjective of 0.14 ng/L in selected sites

To help characterize fluctuations of total mercury To help characterize fluctuations of total mercury 
concentrations (as ng/L) in the creekconcentrations (as ng/L) in the creek



Cache Creek ExampleCache Creek Example

Concept needs to fit budgetConcept needs to fit budget

$70 K for 18 months$70 K for 18 months

What % of budget for:What % of budget for:
planning, technical assistance, general planning, technical assistance, general 
administration, collection, analysis, QA/QC, data administration, collection, analysis, QA/QC, data 
management, reportingmanagement, reporting



EPA EPA 
Decision Decision 
Making Making 
ProcessProcess



Data Quality ObjectivesData Quality Objectives
DQOsDQOs……What are they?What are they?



The Data Quality Objectives ProcessThe Data Quality Objectives Process

The EPAThe EPA’’s s DQO processDQO process provides a provides a 
procedure for defining the criteria that a data procedure for defining the criteria that a data 
collection design should satisfy.collection design should satisfy.

DQOsDQOs are used as the basis for establishing are used as the basis for establishing 
the quality and quantity of data needed to the quality and quantity of data needed to 
support a decision.support a decision.

What question do we want to answer?What question do we want to answer?

Use of a systematic planning processUse of a systematic planning process



State the ProblemState the Problem

Identify the DecisionIdentify the Decision

Identify the Inputs to the DecisionIdentify the Inputs to the Decision

Define the Boundaries of the StudyDefine the Boundaries of the Study

Develop a Decision RuleDevelop a Decision Rule

Specify Tolerable Limits on Decision ErrorsSpecify Tolerable Limits on Decision Errors

Optimize the Design for Obtaining DataOptimize the Design for Obtaining Data

The Data Quality Objectives ProcessThe Data Quality Objectives Process



Systematic Planning for Systematic Planning for 
Environmental DataEnvironmental Data

Identify sponsoring organizations and personnelIdentify sponsoring organizations and personnel

Describe project goal, objectives, and scheduleDescribe project goal, objectives, and schedule

Budget project funding for needed componentsBudget project funding for needed components

Identify type of data and link to project goalIdentify type of data and link to project goal

Determine the type, quality, and quantity of data neededDetermine the type, quality, and quantity of data needed

Specify acceptance or performance criteriaSpecify acceptance or performance criteria

Develop a sampling plan and QA/QC requirementsDevelop a sampling plan and QA/QC requirements

Preliminary description of how the data will be analyzedPreliminary description of how the data will be analyzed



What does this mean to my project?What does this mean to my project?

Do we need to follow EPADo we need to follow EPA’’s steps and s steps and 
statistical requirements? statistical requirements? 
Systematic Planning ProcessSystematic Planning Process
Need to have desired outcomes for projectNeed to have desired outcomes for project
Uses that the data will be subjected toUses that the data will be subjected to
How do we decide number of samples and How do we decide number of samples and 
locations?locations?
The DQOs are part of your PAEP, The DQOs are part of your PAEP, 
Monitoring Plan and QAPPMonitoring Plan and QAPP



Cache Creek ExerciseCache Creek Exercise
Identify sponsoring organizations and personnelIdentify sponsoring organizations and personnel

The County of Yolo and the RWQCB, Central Valley Region; The County of Yolo and the RWQCB, Central Valley Region; 
John Doe at the RWQCB serves as the Contract Manager; John Doe at the RWQCB serves as the Contract Manager; 
Sarah Dough at the County of Yolo serves as the QA OfficerSarah Dough at the County of Yolo serves as the QA Officer

Describe project goal, objectives, and scheduleDescribe project goal, objectives, and schedule

Is our project goal to reduce methylIs our project goal to reduce methyl--mercury mercury 
concentrations in bass and catfish? concentrations in bass and catfish? 

Our project goals are:Our project goals are:

To determine whether methylTo determine whether methyl--mercury concentrations in catfish mercury concentrations in catfish 
and bass tissue exceed the numeric tissue objective of 0.23 and bass tissue exceed the numeric tissue objective of 0.23 
mg/kg in selected sitesmg/kg in selected sites
To determine whether methylTo determine whether methyl--mercury concentrations in water mercury concentrations in water 
exceed the numeric objective of 0.14 ng/L in selected sitesexceed the numeric objective of 0.14 ng/L in selected sites
To help characterize fluctuations of total mercury concentrationTo help characterize fluctuations of total mercury concentrations s 
(as ng/L) in the creek(as ng/L) in the creek

too vague

No No -- programprogram’’s goal.s goal.



Cache Creek ExerciseCache Creek Exercise
Budget Budget -- $70K, 18 mo., figured % for each component$70K, 18 mo., figured % for each component
Identify type of data and link to project goalIdentify type of data and link to project goal

Methylmercury concentrations in fish tissue and water data that Methylmercury concentrations in fish tissue and water data that meet a meet a 
90% completeness criteria for each selected site90% completeness criteria for each selected site

Determine the type, quality, and quantity of data neededDetermine the type, quality, and quantity of data needed
Ten fish homogenized for each tissue concentration and one waterTen fish homogenized for each tissue concentration and one water
sample for each creek sample; data shall be produced at a technisample for each creek sample; data shall be produced at a technicallycally--
defensible quality (need a QA Program)defensible quality (need a QA Program)

Specify acceptance or performance criteriaSpecify acceptance or performance criteria
Follow guidance in the Quality Assurance Project Plan for SWAMP Follow guidance in the Quality Assurance Project Plan for SWAMP and and 
the CALFED Project for performance criteriathe CALFED Project for performance criteria

Develop a sampling plan and QA/QC requirementsDevelop a sampling plan and QA/QC requirements
Monthly sampling for 12 month sampling period; two sites sampledMonthly sampling for 12 month sampling period; two sites sampled for for 
fish tissue concentrations, 10 sites sampled for water concentrafish tissue concentrations, 10 sites sampled for water concentrations; tions; 
see MQO tables in SWMAP and CALFED QAPPsee MQO tables in SWMAP and CALFED QAPP

Preliminary description of how the data will be analyzedPreliminary description of how the data will be analyzed
Mean sample and instantaneous concentrations relative to numericMean sample and instantaneous concentrations relative to numeric
limits. Loads will not be calculated by this project, but will blimits. Loads will not be calculated by this project, but will be by the e by the 
Regional Board.Regional Board.



Data Quality IndicatorsData Quality Indicators 
andand 

Measurement Quality ObjectivesMeasurement Quality Objectives

DQIs and MQOsDQIs and MQOs……What are they?What are they?



Data Quality IndicatorsData Quality Indicators
DQIsDQIs are the quantitative statistics and the are the quantitative statistics and the 
qualitative descriptors used to interpret the degree qualitative descriptors used to interpret the degree 
of dataof data’’s acceptability or utility. s acceptability or utility. 

The principal The principal DQIsDQIs are:are:
PPrecisionrecision
AAccuracyccuracy
RRepresentativenessepresentativeness
CComparabilityomparability
CCompletenessompleteness
SSensitivityensitivity

Called Called PARCCSPARCCS



Data Quality IndicatorsData Quality Indicators
DQIDQI ExamplesExamples

PPrecisionrecision Sample Replicates, MDL StudiesSample Replicates, MDL Studies

AAccuracy (bias)ccuracy (bias) Sample Spikes, Reference Sample Spikes, Reference 
MaterialsMaterials

RRepresentativenessepresentativeness Sample Replicates, Total # of Sample Replicates, Total # of 
Samples, PAEPSamples, PAEP

CComparabilityomparability Intercomparison Studies, Intercomparison Studies, 
Consistent Methods Consistent Methods 

CCompletenessompleteness Data Verification (# of samples Data Verification (# of samples 
with results)with results)

SSensitivityensitivity MDL Studies, CalibrationsMDL Studies, Calibrations



What does this mean to my project?What does this mean to my project?

DQIs help objectively define the analytical DQIs help objectively define the analytical 
capabilities and systems needed to capabilities and systems needed to 
address each DQO. address each DQO. 

For example, the DQI For example, the DQI comparabilitycomparability would would 
be emphasized by large programs/projects be emphasized by large programs/projects 
with many contributors. The DQI with many contributors. The DQI accuracy accuracy 
would be emphasized when DQOs would be emphasized when DQOs 
reference regulatory action limits.reference regulatory action limits.



Cache Creek Example Cache Creek Example –– Methyl Mercury in WaterMethyl Mercury in Water

DQIDQI Assessment MethodAssessment Method

PPrecisionrecision Laboratory Duplicate, Matrix Spike Duplicate, Laboratory Duplicate, Matrix Spike Duplicate, 
Field DuplicateField Duplicate

AAccuracyccuracy
Reference Materials, Matrix Spike, Matrix Reference Materials, Matrix Spike, Matrix 
Spike Duplicate, Continuing Calibration Spike Duplicate, Continuing Calibration 

Verification StandardsVerification Standards

RRepresentativenessepresentativeness Data Quality AssessmentData Quality Assessment

CComparabilityomparability PTs/IntercomparisonsPTs/Intercomparisons

CCompletenessompleteness Data VerificationData Verification

SSensitivityensitivity MDL Studies, CalibrationMDL Studies, Calibration



Measurement Quality ObjectivesMeasurement Quality Objectives
MQOsMQOs are the individual performance or are the individual performance or 
acceptance goals corresponding to each of the data acceptance goals corresponding to each of the data 
quality indicators (DQIs quality indicators (DQIs -- PARCCSPARCCS).).

MQOs help MQOs help ““translatetranslate”” the selected DQIs (the selected DQIs (PARCCSPARCCS) ) 
into discrete analytical performance criteria. into discrete analytical performance criteria. 
Commonly encountered MQOs include:Commonly encountered MQOs include:

Analytical Control Limits Analytical Control Limits –– P, AP, A
Method Detection Limits (MDLs) Method Detection Limits (MDLs) –– P, SP, S
Reporting Limits (RLs) Reporting Limits (RLs) –– C, CC, C
Holding Times Holding Times –– P, A, R, C, C, SP, A, R, C, C, S



What does this mean to my project?What does this mean to my project?

How you communicate to the field crews How you communicate to the field crews 
and laboratories what is neededand laboratories what is needed
How you will assess data usability in How you will assess data usability in 
answering your questionanswering your question
How you will pick your field/analytical How you will pick your field/analytical 
methodsmethods
How you are integrated (comparability) How you are integrated (comparability) 
with other programswith other programs



QC SampleQC Sample FrequencyFrequency Control LimitsControl Limits

Equipment BlanksEquipment Blanks
Bottle BlanksBottle Blanks Random statistical testingRandom statistical testing

< MDL (0.020 ng/L)  for low level samples< MDL (0.020 ng/L)  for low level samples
< 1/5 sample concentration for high level < 1/5 sample concentration for high level 

samplessamples

Field BlanksField Blanks 1 per field event1 per field event < MDL (0.020 ng/L)< MDL (0.020 ng/L)

Field DuplicatesField Duplicates 1 per 20 samples collected1 per 20 samples collected RPD < 25%RPD < 25%

Calibration CurveCalibration Curve
1 per analytical day, consisting of 1 per analytical day, consisting of 
5 non5 non--zero calibration points and zero calibration points and 

3 bubbler blanks3 bubbler blanks
r > 0.995r > 0.995

Continuing Continuing 
Calibration Calibration 
Verification Verification 

Standards (CCVs)Standards (CCVs)

After initial calibration and after After initial calibration and after 
every 10 samplesevery 10 samples 8080--120% recovery120% recovery

Method BlanksMethod Blanks 3 blanks per set of 20 field 3 blanks per set of 20 field 
samplessamples Mean < ML (0.5 ng/L)Mean < ML (0.5 ng/L)

Reference MaterialsReference Materials 1 per set of 20 field samples1 per set of 20 field samples 7070--130% recovery130% recovery

Laboratory DuplicateLaboratory Duplicate 1 per set of 20 field samples1 per set of 20 field samples RPD < 25%RPD < 25%

Matrix SpikeMatrix Spike 1 per set of 20 field samples1 per set of 20 field samples 7070--130% recovery130% recovery

Matrix Spike Matrix Spike 
DuplicateDuplicate 1 per set of 20 field samples1 per set of 20 field samples 7070--130% recovery130% recovery

RPD < 25%RPD < 25%

Cache Creek Example Cache Creek Example –– Methyl Mercury in WaterMethyl Mercury in Water



Nesting of your ProjectNesting of your Project’’s s 
Planning DocumentsPlanning Documents

Monitoring PlanMonitoring Plan

Project Assessment and Evaluation PlanProject Assessment and Evaluation Plan

••DQOsDQOs

•DQOs

•DQIs

•DQOs, DQIs, & MQOs

•SOPs

QA Project PlanQA Project Plan
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Quality Assurance Project PlanQuality Assurance Project Plan

What is the QAPP?What is the QAPP?
2424--element document written and approved prior to element document written and approved prior to 
sample collectionsample collection
Outlines project goals (DQOs)Outlines project goals (DQOs)
Describes who (personnel, staff) is doing what (field, Describes who (personnel, staff) is doing what (field, 
lab, reporting)lab, reporting)
Tables with QC samples and control limits (MQOs)Tables with QC samples and control limits (MQOs)
Outlines the ways you will assess (data ver./val. and Outlines the ways you will assess (data ver./val. and 
interpretation) and report (database?) your datainterpretation) and report (database?) your data



2424--Element QAPPElement QAPP
A1 A1 –– Title and Approval SheetTitle and Approval Sheet
A2 A2 –– Table of ContentsTable of Contents
A3 A3 –– Distribution ListDistribution List
A4 A4 –– Project/Task OrganizationProject/Task Organization
A5 A5 –– Problem Definition and Problem Definition and 

BackgroundBackground
A6 A6 –– Project/Task DescriptionProject/Task Description
A7 A7 –– Quality Objectives and CriteriaQuality Objectives and Criteria
A8 A8 –– Special Training/CertificationsSpecial Training/Certifications
A9 A9 –– Documentations and RecordsDocumentations and Records
B1 B1 –– Sampling Process Design Sampling Process Design 

(Experimental Design)(Experimental Design)
B2 B2 –– Sampling MethodsSampling Methods
B3 B3 –– Sample Handling and CustodySample Handling and Custody
B4 B4 –– Analytical MethodsAnalytical Methods
B5 B5 –– Quality ControlQuality Control

B6 B6 –– Instrument/Equipment Instrument/Equipment 
Testing, Inspection, and Testing, Inspection, and 
MaintenanceMaintenance

B7 B7 –– Instrument/Equipment Instrument/Equipment 
Calibration and FrequencyCalibration and Frequency

B8 B8 –– Inspection/Acceptance of Inspection/Acceptance of 
Supplies and ConsumablesSupplies and Consumables

B9 B9 –– NonNon--direct Measurementsdirect Measurements
B10 B10 –– Data ManagementData Management
C1 C1 –– Assessment and Response Assessment and Response 

ActionsActions
C2 C2 –– Reports to ManagementReports to Management
D1 D1 –– Data Review, Verification, Data Review, Verification, and and 

ValidationValidation
D2 D2 –– Verification and Validation Verification and Validation 

MethodsMethods
D3 D3 –– Reconciliation with User Reconciliation with User 

RequirementsRequirements



What does this mean to my project?What does this mean to my project?
Use your Monitoring PlanUse your Monitoring Plan

Use the SWAMP TemplateUse the SWAMP Template

Look at other QAPPs or a Program Plan (QAPrP)Look at other QAPPs or a Program Plan (QAPrP)

DonDon’’t get too bogged down in every section. For t get too bogged down in every section. For 
example, example, ““will use lab SOPs for instrument calibration.will use lab SOPs for instrument calibration.””
Include SOPs as an appendixInclude SOPs as an appendix

Delegate sections to your partners Delegate sections to your partners –– lab and field crewslab and field crews

The QAPP should reflect the scope of the project (i.e., The QAPP should reflect the scope of the project (i.e., 
small project, small QAPP)small project, small QAPP)

Do you need approval prior to sampling?Do you need approval prior to sampling?



Cache Creek ExampleCache Creek Example
Find out about approval process. Regional Find out about approval process. Regional 
Board QA Officer.Board QA Officer.
Look at course handouts for QAPPs.Look at course handouts for QAPPs.
Will use the SWAMP QAMP and CALFED Hg Will use the SWAMP QAMP and CALFED Hg 
QAPP where possible.QAPP where possible.
Get the lab and field crews to help.Get the lab and field crews to help.
We will need to write our own sections for:We will need to write our own sections for:

A4 A4 –– Project/Task OrganizationProject/Task Organization
A5 A5 –– Problem Definition and BackgroundProblem Definition and Background
A6 A6 –– Project/Task DescriptionProject/Task Description
A7 A7 –– Quality Objectives and CriteriaQuality Objectives and Criteria
B1 B1 –– Sampling Process Design Sampling Process Design (Experimental Design)(Experimental Design)



Method SelectionMethod Selection
Several method options for many Several method options for many 
analytesanalytes

EPAEPA
ASTMASTM
Standard MethodsStandard Methods
USGSUSGS

Standardized methods based on Standardized methods based on 
consensusconsensus

Field methodsField methods
Bioassessment methodsBioassessment methods

Alternate Methods Alternate Methods -- Performance Performance 
Based SystemBased System

Lab or Field SOPsLab or Field SOPs

National Environmental Methods National Environmental Methods 
IndexIndex







PerformancePerformance--Based Based 
Measurement SystemMeasurement System

A set of processes wherein the data needs, A set of processes wherein the data needs, 
mandates, or limitations of a program or project mandates, or limitations of a program or project 
are specified, and serve as criteria for selecting are specified, and serve as criteria for selecting 
appropriate methods to meet those needs in a appropriate methods to meet those needs in a 
costcost--effective manner. effective manner. 

The PBMS allows nonThe PBMS allows non--statutory methods to be statutory methods to be 
considered for use in data production.considered for use in data production.



Demonstration of Method Demonstration of Method 
ProficiencyProficiency

Perform an MDL Study following 40 CFR part Perform an MDL Study following 40 CFR part 
136136

Compare the following to the mandated program Compare the following to the mandated program 
requirementsrequirements

Calibration Calibration 
Calibration verification Calibration verification 
Initial precision and recovery Initial precision and recovery 
Analysis of blanks Analysis of blanks 
Accuracy assessment Accuracy assessment 
Ongoing precision and recoveryOngoing precision and recovery

Need Meta Data! Need Meta Data! –– DocumentationDocumentation



What does this mean to my project?What does this mean to my project?
Supports MQOs that were established priorSupports MQOs that were established prior
Look in other programs Look in other programs -- comparabilitycomparability
DonDon’’t just rely on EPA methodst just rely on EPA methods

Can be years behindCan be years behind
Focus on regulatory versus monitoring needsFocus on regulatory versus monitoring needs
Frequently donFrequently don’’t give MDLs neededt give MDLs needed

Lab/Field SOPs Lab/Field SOPs –– Great if lab/field documents Great if lab/field documents 
meta datameta data
Use National Environmental Methods Index Use National Environmental Methods Index ––
understand limitationsunderstand limitations
Consult technical expertsConsult technical experts



Cache Creek ExampleCache Creek Example

Go to NEMI found no choices for MMHg in Go to NEMI found no choices for MMHg in 
water or tissueswater or tissues
Need MDL for MMHg water 0.020 ng/LNeed MDL for MMHg water 0.020 ng/L
Only one water method choice:Only one water method choice:

Draft EPA Method 1630 MMHg in WatersDraft EPA Method 1630 MMHg in Waters
Lab SOPsLab SOPs
Consult technical expertsConsult technical experts
LOOK AT OTHER PROGRAMS!LOOK AT OTHER PROGRAMS!



Laboratory/Field Crew Selection Laboratory/Field Crew Selection 
The BasicsThe Basics

Have you worked with lab Have you worked with lab 
before?before?
Is the lab a leader in this Is the lab a leader in this 
analysis?analysis?
Is the lab accredited?Is the lab accredited?
Do they have a QMP?Do they have a QMP?
What is proximity to What is proximity to 
sampling locations?sampling locations?
What is the labWhat is the lab’’s s 
reporting format?reporting format?
Is there a valueIs there a value--added added 
benefit?benefit?



What is staff turnover?What is staff turnover?
How do they train staff?How do they train staff?
How do they achieve MDLs?How do they achieve MDLs?
Do they participate in any Do they participate in any 
intercomparison studies?intercomparison studies?
What is their backlog?What is their backlog?
Are they subcontracting?Are they subcontracting?
Is the lab part of a larger Is the lab part of a larger 
program (e.g., SWAMP)?program (e.g., SWAMP)?
Is the organization revenue or Is the organization revenue or 
journal articles driven?journal articles driven?
How old is instrumentation?How old is instrumentation?

Laboratory/Field Crew SelectionLaboratory/Field Crew Selection 
SleuthingSleuthing



Cache Creek ExampleCache Creek Example
We know our MQOs and methodsWe know our MQOs and methods
Time to pick lab and field crewTime to pick lab and field crew
We put out a RFP for the analytical workWe put out a RFP for the analytical work
Responses include info on lab MDLs, PQLs and Responses include info on lab MDLs, PQLs and 
RLs RLs –– what are all these limits?what are all these limits?
MDL = method detection limitMDL = method detection limit
PQL = subjective lab choice PQL = subjective lab choice –– 22--5x MDL5x MDL
RL = usually project driven, related to regulatory RL = usually project driven, related to regulatory 
limit or project action limitlimit or project action limit
What items do we want to see from lab?What items do we want to see from lab?



Technical AssistanceTechnical Assistance

Budget for thisBudget for this
Use free resources as Regional and State BoardUse free resources as Regional and State Board
Use larger programs, go to their meetingsUse larger programs, go to their meetings
List specific areas where you might need tech List specific areas where you might need tech 
assistanceassistance

Sampling gearSampling gear
Method selectionMethod selection
Species of fishSpecies of fish
Interpretation of data (Data Quality Assessment)Interpretation of data (Data Quality Assessment)



Cache Creek ExampleCache Creek Example

We are going to piggy back on SWAMP We are going to piggy back on SWAMP 
and the CALFED Hg studies programsand the CALFED Hg studies programs
Try to attend meetingsTry to attend meetings
We budgeted for our lab to help us in We budgeted for our lab to help us in 
technical assistancetechnical assistance
We budgeted for other technical helpWe budgeted for other technical help



RFP and Contract LanguageRFP and Contract Language
The more specific your contract is, the better your The more specific your contract is, the better your 
outcomeoutcome
““Compliant with SWAMP QAMPCompliant with SWAMP QAMP””??

too generaltoo general
Attach the MQO table you want metAttach the MQO table you want met
Take text from your QAPP, PAEP or Monitoring PlanTake text from your QAPP, PAEP or Monitoring Plan
Specify TAT and the consequences (% reduction in Specify TAT and the consequences (% reduction in 
payments?)payments?)
Will you pay for samples analyzed outside hold times?Will you pay for samples analyzed outside hold times?
Will you require any performance tests?Will you require any performance tests?
What about data reporting? Attached reporting forms, What about data reporting? Attached reporting forms, 
field sheets, COC, etc.field sheets, COC, etc.



What does this mean to my project?What does this mean to my project?

Need to have planning done Need to have planning done 
before subbefore sub--contracting workcontracting work



Cache Creek ExampleCache Creek Example

““Samples shall be analyzed and reported within 60 Samples shall be analyzed and reported within 60 
days from sample collection.days from sample collection.””

This gives us 30 more days for reThis gives us 30 more days for re--runs still within runs still within 
holding timesholding times

““All samples shall be prepared and analyzed following All samples shall be prepared and analyzed following 
requirements in Table ## of the QAPP.requirements in Table ## of the QAPP.””

““If samples are batched with other client samples, the If samples are batched with other client samples, the 
samples for this project will be used as all the QC samples for this project will be used as all the QC 
samples following requirements in Table ##.samples following requirements in Table ##.””



Cache Creek ExampleCache Creek Example

““ The laboratory will run MDL studies following 40 CFR The laboratory will run MDL studies following 40 CFR 
part 136 annually that meet or exceed 0.02 ng/L. part 136 annually that meet or exceed 0.02 ng/L. 
Documentation of MDL studies will be on file at the Documentation of MDL studies will be on file at the 
laboratory and available upon request.laboratory and available upon request.””

““The laboratory will participate, at the laboratoryThe laboratory will participate, at the laboratory’’s s 
cost, in at least one, MMHg water intercomparison cost, in at least one, MMHg water intercomparison 
study annually.study annually.””

““The laboratory shall report all sample results even in The laboratory shall report all sample results even in 
the event that QC samples and controls do not meet the event that QC samples and controls do not meet 
laboratory and project objectives.laboratory and project objectives.””

““The laboratory shall use reporting formats provided The laboratory shall use reporting formats provided 
by the project and attached herein as appendix C.by the project and attached herein as appendix C.””



Components of Total Study ErrorComponents of Total Study Error
Total Study Error
(Total Variability)

Field 
Variability

Measurement 
Variability

Inherent
Variability Sampling Design Physical Sampling

Collection
Sample

Handling Analysis

Support
Volume/Mass

Sample 
Delineation

Sample 
Extraction

Preservation

Packaging

Labeling

Transport

Storage

Preparation

Subsampling

Extraction

Analytical
Determination

Data Reduction

Stratification

Homogenization

Sampling Frame
Selection

Sampling Unit
Definition

Selection 
Probabilities

Number of 
Samples

EPA QA/G-4; Guidance for the Data Quality Objectives Process (2000) 



Cache Creek ExampleCache Creek Example
Monthly sampling for 12 month sampling period; two Monthly sampling for 12 month sampling period; two 
sites sampled for fish tissue concentrations, 10 sites sites sampled for fish tissue concentrations, 10 sites 
sampled for water concentrations; see MQO tablessampled for water concentrations; see MQO tables
Many RPDs >25% when low concentrations found Many RPDs >25% when low concentrations found 
(close to MDL)(close to MDL)

•• Made a mistake in QAPP, no RLsMade a mistake in QAPP, no RLs
•• Made a mistake in MQOs, no relation of criteria to Made a mistake in MQOs, no relation of criteria to 

concentrationsconcentrations
Glass bottles not packed properly broke, now may not Glass bottles not packed properly broke, now may not 
meet monthly sampling criteriameet monthly sampling criteria
Mislabeled samples in labMislabeled samples in lab
Clean handsClean hands--Dirty hands techniqueDirty hands technique
Reporting error into database caught at end of projectReporting error into database caught at end of project



Why use SWAMPWhy use SWAMP’’s QA/QC?s QA/QC?
Tested MQOs via expert focus groupsTested MQOs via expert focus groups
StateState--ofof--thethe--art methodsart methods
Systems for data collection, verification, Systems for data collection, verification, 
validation, management, and reportingvalidation, management, and reporting
Covers most analyte/matrix combinations in Covers most analyte/matrix combinations in 
addition to field measurements, toxicity testing addition to field measurements, toxicity testing 
and bioassessment studiesand bioassessment studies
Infrastructure and tools for othersInfrastructure and tools for others
PeerPeer--reviewedreviewed
COMPARABILITYCOMPARABILITY



SWAMP QA ProgramSWAMP QA Program 
Coordination with OthersCoordination with Others

NonNon--Point Source ProgramPoint Source Program
CALFED/CBDA Science ProgramCALFED/CBDA Science Program
CA universities and colleges (research)CA universities and colleges (research)
US EPA R9 OWUS EPA R9 OW
SFEISFEI
SCCWRPSCCWRP
US EPA Office of Environmental Information's Quality US EPA Office of Environmental Information's Quality 
Staff (Washington, D.C.)Staff (Washington, D.C.)
NWQMCNWQMC
Ag.Ag.--Waiver ProgramWaiver Program
TMDLTMDL
Regulated CommunityRegulated Community
SWRCB DFASWRCB DFA
SWRCB OITSWRCB OIT



Take Home MessagesTake Home Messages
Set Goals:Set Goals: Use systematic planning, link type of Use systematic planning, link type of 
data to project goaldata to project goal

Save Resources:Save Resources: Leverage off existing programs Leverage off existing programs 
or larger projectsor larger projects

Successful Implementation:Successful Implementation: Use the RFP, Use the RFP, 
Contract, & QAPP to implement QA/QCContract, & QAPP to implement QA/QC

Useful Product:Useful Product: Collect data of known and Collect data of known and 
documented quality that is applicationdocumented quality that is application--
appropriate and that is comparable with data appropriate and that is comparable with data 
from other effortsfrom other efforts



The Quality Assurance The Quality Assurance 
Research Group atResearch Group at

Moss Landing Marine Moss Landing Marine 
LaboratoriesLaboratories
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