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 Communicating with the Analytical Laboratory
 Evaluating the Analytical Data

Today’s Training Topics
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What Questions Do I Need to Answer 
While Preparing The Lab Scope of Work?
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 Is it a permit requirement?

 Is it for waste characterization?

 Will a human health or 
ecological risk assessment be 
performed?

 Are you evaluating nature & 
extent of contamination?

 Are you measuring 
effectiveness of a remediation 
system?

Why Am I Collecting This Sample?



 VOCs, SVOCs, Pesticides, Metals
– What is the lab’s full list?  Every lab is different.

– Should the lab report the entire list?

Waste Characterization Parameters
– TCLP VOCs, TCLP SVOCs, TCLP metals, TCLP pesticides, TCLP 

herbicides, ignitability, reactivity, corrosivity

NPDES Permit Parameters

 Remediation or Investigation Parameters

 Air Emission Standard Permit

5

What Analytes are Needed?
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What regulatory or screening criteria needs to be achieved?
 Are the lab’s reporting limits below the regulatory or screening criteria?
 Do I need to request special methods to achieve the regulatory or screening criteria?

What Detection Limits are Needed?

Soil Samples (mg/kg)
Analyte Sample RL (method) EPA RSL/Residential EPA RSL/Industrial

Benzo(a)pyrene 0.33 (8270)
0.033 (8270 SIM) 0.11 2.1

Arsenic 1.0 (6010)
0.1 (6020) 0.68 3.0

RSL = Regional Screening Level
SIM = Selective Ion Monitoring

If Reporting Limits (RLs) above screening criteria, may not be able to achieve objectives.



Detection Limits
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Detection Limit Terminology
Acronym Definition

IDL Instrument Detection Limit

EDL Estimated Detection Limit

DL Detection Limit

MDL Method Detection Limit

LOD Limit of Detection

PQL Practical Quantitation Limit

RL Reporting Limit

QL Quantitation Limit

SQL Sample Quantitation Limit

LOQ Limit of Quantitation

LLOQ Lower Limit of Quantitation 8



Different Detection Limits

Detection Limit Accurate? Precise?

Use to 
Demonstrate 

Below Cleanup 
Standards?

Use Values
 in Risk 

Assessment?

IDL No Yes No No

EDL1 No Yes Yes Yes

MDL / DL No Yes No No

LOD2 No Yes Yes Yes

PQL Yes Yes No No

RL / QL / SQL / LOQ/LLOQ Yes Yes Yes Yes
1Specific to dioxins/furans
2Specific to DoD projects 9



Calibration
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Calibration
Curve

QL/RL/LOQ Concentration of
Compound in Sample

Response of Compound in Sample

MDL

Region of 
uncertainty

Calibration 
Deviation

IDL
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 Level 1, Level 2, Level 3, or Level 4 data package?

 Level 1: Sample results only: NEVER Request this.

 Level 2: Sample results, QC sample results, laboratory narrative

 Level 3: Level 2 plus calibration results

 Level 4: Level 3 plus all associated raw data

 Level 2 will suffice in most cases.

 Level 3 or 4: consider for critical decision-making (risk 
assessment, remediation effectiveness, potential litigation)

What Type of Laboratory Deliverable do I Need?
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Field Quality Control: What are the Options?
QC Sample Why Should I Collect? How Often Should I Collect?

Trip Blank To evaluate VOC contamination during shipment of 
samples

1 per every cooler containing samples 
for VOCs

Field Blank To evaluate presence of contaminants in ambient air at 
the site 1 per day per parameter

Equipment Blank To evaluate presence of contaminants on equipment 
after decontamination 1 per day per matrix and parameter

Field Duplicate To evaluate sampling and analytical precision 1 per 20 samples per matrix and 
parameter

Matrix spikes/matrix 
spike duplicates 
(MS/MSDs)

To evaluate matrix-specific bias 1 per 20 samples per matrix and 
parameter

Cooler Temperature 
Blank

To ensure proper preservation of samples maintained 
during shipment 1 per each cooler
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Communicating With the Laboratory
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client

lab

client

senior
MGMT

front office

bottles
couriers

old quotes
log in

lab report

requirements
requests

narratives
follow up

Project Set Up - Communication 



 State/federal agency involved; ensure lab has 
required certifications

 No. of samples for each matrix, including QC samples
 Analyses required for each matrix

– Analyte lists
– Special analytical needs (e.g., SIM)?

 Project screening criteria
– Lab’s RLs below criteria?

 Which detection limits should be used?
– MDLs, RLs, LODs?

 Sampling schedule
– Courier pickups?
– Any short holding times?
– How will samples be delivered?
– Hazardous materials shipping?
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What Do We Need to Discuss With the Lab Before Samples Arrive?

 Turnaround Time (TAT) and required deliverables
– Hardcopy and electronic data deliverable (EDD)
– Surcharges for quick TAT
– Any analyses that cannot be done rush

 Special reporting requirements
– Soils on dry weight basis
– “J” values needed?

 Unusual sample or project-specific info

 Bottles and preservatives needed for each matrix and 
parameter

 Pre-printed sample labels or COCs possible?

 Quality Assurance Project Plan (QAPP)/Sampling & 
Analysis Plan (SAP)

 Canister sampling: Batch or individual certification 
needed?



Sample Traceability/Chain-of-Custody
Were COC forms Appropriately Completed?

Company Name 
& Information

Required TAT

Sample IDs

Date/Time Collected

Analyses Requested; MS Designation

Matrix

Signatures

Container & Preservation

16



 Make sure lab sends 
sample receipt 
confirmations

– Did lab transcribe sample 
IDs properly?

– Did lab log in samples for 
the correct analyses?

– Were there any issues 
with samples (e.g., broken 
bottles)?

Communication After Samples are Received by the Lab

17
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Evaluation of Analytical Data
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 Data may be used to make costly decisions

 Data may have potential to impact human health

 Need to confirm quality data available and appropriate to support decisions

 Need to determine potential low or high biases, potential uncertainties, 
potential false positive or false negative results

Why Do We Need to Evaluate the Lab’s Data?

Even if the lab follows all method-required procedures,
 there can still be data quality/usability issues.



  Read the Report / Review the Data
̶ As soon as you get it!

  Why?

̶ Information is extremely time-sensitive – 
Anything requiring the laboratory to re-analyze 
samples dependent on hold time

̶ The longer you wait, the shorter the memories 
become, both in the lab and with the field personnel 
that collected the samples

̶ The longer you wait, the longer it takes a laboratory to 
produce requested documentation

Effective Post-Sampling Laboratory Communications
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 Right list of analytes?
 All samples analyzed?
 Required reporting limits achieved?
 Were “J” values reported?
 Does anything look unusual?



Data Completeness

Results for all requested analytical parameters? 

Results reported for all samples submitted? 

Requested analytical methods used?       

Results for requested target analytes?

Soil/sediment results reported on dry weight basis?

Were “J” values reported/requested? 
(gas chromatography/mass spectrometry [GC/MS], 
Inductively coupled plasma[ICP]/MS)

Did we receive the required deliverables?

Check vs. COC, QAPP

Check vs. COC

Check vs. COC, scope of work, QAPP, etc.

Check vs. scope of work or QAPP, etc.

Check vs. scope of work or QAPP, etc.

21



Evaluation Categories

  Laboratory Performance

Laboratory Performance Field Performance Matrix Interferences

Method Blanks Field Blanks Surrogates

Lab Control Samples Sample Preservation Internal Standards*

Holding Times Field Duplicates Matrix Spikes

Calibrations* Laboratory Duplicates

Tunes*
*Not typically included in Level 2 deliverables
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  Field Performance   Matrix Interferences



What is Affected by Each Parameter?

Sample-Specific Batch-Specific
Holding Time Method Blanks 
Sample Preservation Lab Control Samples
Field Duplicates Calibrations*
Surrogates Tunes*
Internal Standards* Field Blanks
Matrix Spikes
Laboratory Duplicates

*Not typically included in Level 2 deliverables
23



Organic Versus Inorganic Methods: Examples

Organic Inorganic
Volatile Organic Compounds (VOCs) Metals

Semivolatile Organic Compounds (SVOCs)
Polycyclic Aromatic Hydrocarbons (PAHs) Cyanide

Pesticides Hexavalent Chromium
Polychlorinated Biphenyls (PCBs) Anions

Dioxins/Furans Hardness
Total Petroleum Hydrocarbons (TPH)

Extractable Petroleum Hydrocarbons (EPH)
Volatile Petroleum Hydrocarbons (VPH)

Per- and Polyfluoroalkyl Substances (PFAS) 24



Sample Preservation & Integrity
Was the Cooler Temperature ≤ 6°C?
Typically noted on COC or separate cooler 
receipt form.

What if samples are delivered to the laboratory on 
the same day of collection and temperatures are 
outside of the acceptance criteria but samples are 
on ice?

25

Temperature too low: likely okay as long as waters not frozen
Temperature too high: use professional judgment
 Metals  
 PCBs or Dioxins
 VOCs (potential low bias)



Sample Preservation & Integrity
Was the Proper Chemical Preservative Used?

 Chemical Preservation of Aqueous Samples (examples)
̶ Metals (nitric acid; pH <2) 
̶ VOCs (hydrochloric acid; pH <2)
̶ TOC (sulfuric acid; pH <2)
̶ Cyanide (sodium hydroxide; pH >12)

 Chemical Preservation of Soil/Sediment Samples
̶ Most common: VOCs

 Low-level: 5 grams with sodium bisulfate/DI water and 
magnetic stir bar

 Low-level: 5 grams with DI water and magnetic stir bar

 High-level: 5 grams with methanol

Option to 
chemical 
preservation 
is EnCore™ 
samplers.

Most labs will note on 
cooler receipt form or in 

narrative IF there is an 
issue.

26
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Water VOCs not acid-preserved Holding time reduced to 7 days

Water: other parameters not properly    
preserved

If >1 day to preservation, may have low 
bias

Soil VOCs not preserved
Detected results low bias
Nondetect results rejected

Potential Issues with Lack of Preservation

Significant Data Quality Issue: 
Lack of Preservation for Soil Samples for VOCs
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 Canister Vacuums
 Flow Controller Calibrations

Sample Preservation & Integrity
Air Samples



Want canister vacuum 
to be between 5-10” Hg; 

don’t want it to be 0.

Flow controller relative 
percent differences 

(RPDs) should be <20.

29



Sample Preservation & Integrity
Were Preparation & Analytical Holding Times Met?

 Need to check for every 
sample and every analysis

 Make sure lab provides 
both PREPARATION and 
ANALYSIS dates, when 
applicable.

30
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Holding Times for Some Common Analyses
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If Holding time missed: Data potentially biased low
If Holding time missed by >2x holding time: Data may not be usable for project objectives

Example Holding Time (HT) Check
PAHs in Soil 

Collected 
6/11/23

Extracted 
6/16/23

• 5 days lapse
• (HT = 14 days from collection)

Analyzed 
6/23/23

• 7 days lapse
• (HT = 40 days from extraction)

The Lab provides dates prepared and dates analyzed.  
The collection dates are on the COC.
Therefore, YOU can calculate whether holding times were met.
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Typical sample result 
summary form

 Number of VOCs 
reported

 Results, RLs, units
 Dilution results
 Collection date, 

prepared date, 
analysis date

 Percent solids (dry 
weight)

 Surrogate 
recoveries

Evaluate Holding Times
VOCs: 14 days to analysis

SVOCs: 14 days to extraction; 40 days from extraction to analysis

33

SVOCs in soil

VOCs in soil
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Analytical Limitation

 EPA RSLs or MCLs needed for PAHs?  Request SIM
 Metals: may need ICP/MS (6020/200.8) instead of ICP/atomic 

emission spectroscopy (AES) (6010/200.7)

Dilutions Performed

 Is dilution reasonable?
 Does the lab note if it is due to non-target compounds?
 Is it due to an elevated extract volume?

If RLs Above Screening Criteria, Why?
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Is It Obvious Why Lab Performed Dilution?
10-fold dilution

Is there an explanation in the narrative?

“J” flag: result is below RL but above MDL; is 
estimated value



Laboratory 
Performance

Field 
Performance

Matrix 
Interferences

Method Blanks Field Blanks Surrogates

Lab Control 
Samples

Sample 
Preservation

Internal 
Standards*

Holding Times Field Duplicates Matrix Spikes

Calibrations* Laboratory 
Duplicates

Tunes*

* Not typically provided in Level 2 deliverables

Reminders

Sample-Specific Batch-Specific

Holding Times Method Blanks

Sample Preservation Lab Control 
Samples

Field Duplicates Calibrations*

Surrogates Tunes*

Internal Standards* Field Blanks

Matrix Spikes

Laboratory 
Duplicates

* Not typically provided in Level 2 deliverables
36



 Purposes: 
̶ Method Blank: 

To check for potential lab 
contamination in the sample 
preparation and analysis step

̶ Field/Equipment/Trip Blanks: 
To check for potential 
contamination from ambient field 
conditions, equipment, or 
shipping/storage

Blanks: Method Blanks, Field Blanks, & Equipment Blanks

37

 Does each prep batch have its own method blank?
 Were field/equipment blanks collected at the required frequency?
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Method Blank Data in Your Data Package

Method blanks will be   
reported in data package.

• Each method

• Each day of 
analysis/extraction

• Results for all target 
analytes reported in 
samples



 Is anything detected in the blank? 

 Are there any potential false 
positives?

 General Rule of Thumb: 
If concentration in sample <2x the 
blank concentration, the result is 
potentially a false positive

 Common contaminants: 
methylene chloride, acetone, 
phthalates, 2-butanone

Blank Evaluation
Method Blanks, Field Blanks, & Equipment Blanks

2x Blank = 4 
ug/L

Sample conc 
= 120 ug/L

Real Hit

2x Blank = 4 
ug/L

Sample conc 
= 3 ug/L

False 
Positive

Acetone in Blank = 2 ug/L 39
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The lab method blank contains 130 ug/kg benzene.  One of the field 
samples associated with this blank contains 250 ug/kg benzene.  
How would you evaluate the benzene result in this field sample?

A. Report as is since it is highly unlikely benzene is a laboratory contaminant.

B. Flag the benzene result as a potential false positive since the concentration 
is <2x the blank concentration.

C. Report as is since the benzene result is > the blank concentration.

Question



Laboratory 
Performance Field Performance Matrix 

Interferences

Method Blanks Field Blanks Surrogates

Lab Control 
Samples

Sample 
Preservation Internal Standards*

Holding Times Field Duplicates Matrix Spikes

Calibrations* Laboratory 
Duplicates

Tunes*

* Not typically provided in Level 2 deliverables

Reminders

Sample-Specific Batch-Specific

Holding Times Method Blanks

Sample 
Preservation

Lab Control 
Samples

Field Duplicates Calibrations*

Surrogates Tunes*

Internal Standards* Field Blanks

Matrix Spikes

Laboratory 
Duplicates

* Not typically provided in Level 2 deliverables41



Laboratory Control Samples (LCS)

• Purposes: To check the accuracy of the 
method in the absence of any matrix effects

• What are LCSs?

• Does each analytical or prep batch have its 
own LCS?

42
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LCS Data in Your Data Package

LCSs will be reported 
in data package.

• Each method

• Each day of 
analysis/extraction

• Percent recoveries 
for all target analytes 
reported in samples



 Were all target analytes reported?
 Were all recoveries within the acceptance limits?
 If LCS recoveries are outside limits:

– POTENTIAL LOW BIAS or
– POTENTIAL HIGH BIAS

Affects the whole batch of samples 
prepared with the LCS.

Potentially unusable results: 
– Organic methods: if recoveries are <10%
– Inorganic methods: if recoveries are <30%

Laboratory Control Sample (LCS) Evaluation

ACCURACY

44
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If naphthalene recovers at 25% in the LCS 
(criteria are 40-140%), 
which of the following is true?

A. Naphthalene concentrations in the associated samples are biased high.

B. Naphthalene concentrations in the associated samples are biased low.

C. Naphthalene results are unusable.

Question



Laboratory 
Performance

Field 
Performance

Matrix 
Interferences

Method Blanks Field Blanks Surrogates

Lab Control 
Samples

Sample 
Preservation Internal Standards*

Holding Times Field Duplicates Matrix Spikes

Calibrations* Laboratory 
Duplicates

Tunes*

*Not typically provided in Level 2 deliverables

Reminders

Sample-
Specific Batch-Specific

Holding Times Method Blanks

Sample 
Preservation

Lab Control 
Samples

Field Duplicates Calibrations*

Surrogates Tunes*

Internal Standards* Field Blanks

Matrix Spikes
Laboratory 
Duplicates

*Not typically provided in Level 2 deliverables
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Matrix Spikes/Matrix Spike 
Duplicates (MS/MSDs)

 What are these?

 Were these analyses 
performed on a 
project sample?

47

MS/MSDs not applicable to the air matrix

Matrix spikes especially important for inorganic parameters:
̶ Metals
̶ Hexavalent chromium
̶ Total cyanide
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MS/MSD Data in Your Data Package

Was it performed on a 
sample from your project?

MS/MSDs will be 
reported in data 
package.

• Each method, if 
performed

• Percent recoveries for 
all target analytes 
reported in samples



Matrix Spikes/Matrix Spike Duplicates (MS/MSDs)

• Were all target analytes reported?
• Were all recoveries within the acceptance limits?

           
• Were all RPDs within the acceptance limits?
                    

• If MS recoveries are outside limits:
– POTENTIAL LOW BIAS or
– POTENTIAL HIGH BIAS

Organics: Affects the sample that was spiked.
Inorganics: Affects all samples in data set 
of similar matrix (e.g., all groundwater)

Potentially unusable results: 
– Organic methods: if recoveries are <10%
– Inorganic methods: if recoveries are <30%

ACCURACY

PRECISION

49
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If arsenic recovers at 25% in the MS (criteria are 75-125%), 
which of the following is true?

A. Arsenic concentration in the associated sample is biased high.

B. Arsenic concentration in the associated sample is biased low.

C. Arsenic result in the associated sample is unusable.

Question



Laboratory 
Performance

Field 
Performance

Matrix 
Interferences

Method Blanks Field Blanks Surrogates

Lab Control 
Samples

Sample 
Preservation

Internal 
Standards*

Holding Times Field Duplicates Matrix Spikes

Calibrations* Laboratory 
Duplicates

Tunes*

*Not typically provided in Level 2 deliverables

Reminders

Sample-Specific Batch-Specific

Holding Times Method Blanks

Sample Preservation Lab Control 
Samples

Field Duplicates Calibrations*

Surrogates Tunes*

Internal Standards* Field Blanks

Matrix Spikes

Laboratory 
Duplicates

*Not typically provided in Level 2 deliverables
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Field Duplicates

• Were relative percent differences (RPDs) 
within the acceptance criteria?

• What are the acceptance criteria?

• Typical (when results are >5x the RL):
̶ RPD ≤30 for aqueous and indoor air samples
̶ RPD ≤50 for solid and soil gas samples

52

RPD = |X1 – X2| / (Average X1, X2) * 100
RPD = |Difference between two results|/ (Average of two results)* 100
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Relative Percent Difference (RPD)

 RPD = |X1 – X2| / (Average X1, X2) * 100
 RPD = |Difference between two results|/ (Average of two results)* 100

NOT Percent Difference:
Percent Difference = (X2 – X1)/X1 (where X1 is the true value)



Some Potential Field Duplicate Scenarios

Both results <5x the RL: 
aqueous or air samples

Both results <5x the RL: 
soil/sediment samples

One detected result and 
one nondetect result

54

Compound RL 
(ug/L)

Sample 
(ug/L)

Field Dup 
(ug/L) RPD

Benzene 1 1.8 0.3 J 52.6
When both results are <5x the RL, look at the absolute difference between the results.    
Acceptable absolute difference: <RL 
1.8 – 0.3 = 1.5: UNACCEPTABLE

Analyte RL 
(mg/kg)

Sample 
(mg/kg)

Field Dup 
(mg/kg) RPD

Lead 2 3.9 2.1 60
When both results are <5x the RL, look at the absolute difference between the results.  
Acceptable absolute difference: <2x the RL 
3.9 – 2.1 = 1.8: ACCEPTABLE

Analyte RL 
(mg/kg)

Sample 
(mg/kg)

Field Dup 
(mg/kg) RPD

Benzene 0.01 0.2 0.01 U NC
Lead 2 3 2.0 U NC

Benzene: absolute difference: 0.2 – 0.01 = 0.19 (>2xRL so UNACCEPATABLE)
Lead: 3 – 2 = 1 (<2x RL so ACCEPTABLE) 



Field Duplicate Reporting Recommendations

Scenario Reporting Recommendations

Both results nondetect Use the lower of the two RLs

One result detected and one 
result not detected Use the detected result

Both results detected and 
precision acceptable

Use the average or higher of the 
two results

Both results detected and 
precision not acceptable Use the higher of the two results

55



Where is Variability 
Coming From?

• Sample Non-homogeneity

• Sampling Variability

• Laboratory Variability

56



Keep in Mind

57



Laboratory 
Performance Field Performance Matrix 

Interferences

Method Blanks Field Blanks Surrogates

Lab Control 
Samples

Sample 
Preservation Internal Standards*

Holding Times Field Duplicates Matrix Spikes

Calibrations* Laboratory 
Duplicates

Tunes*

*Not typically provided in Level 2 deliverables

Reminders

Sample-Specific Batch-Specific

Holding Times Method Blanks

Sample 
Preservation Lab Control Samples

Field Duplicates Calibrations*

Surrogates Tunes*

Internal Standards* Field Blanks

Matrix Spikes

Laboratory 
Duplicates

*Not typically provided in Level 2 deliverables
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Surrogates (Organic Analyses Only)

What are they?

59

Examples:
VOCs: Toluene-d8
SVOCs: Phenol-d5
PCBs: Decachlorobiphenyl
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Surrogate Data in Your Data Package

Actual %Rs Acceptance limits
Acid

Acid

Acid

B/N

B/N

B/N



If Surrogate Recoveries are Outside Criteria

• Lab typically is required to re-prep 
and/or re-analyze the sample.

  
• Not uncommon to have two sets of data 

for one sample.

61



Biases Due to Surrogate Recoveries
• Were all recoveries within the acceptance limits?
• If surrogate recoveries are outside limits:

– POTENTIAL LOW BIAS or
– POTENTIAL HIGH BIAS

• Sample-specific
• Effect on results dependent on method

• Potentially unusable results: if recoveries are <10% 62

Method Effect on Data
VOCs If 1 surrogate out: affects all target VOCs

SVOCs
If ≥ 2 B/N surrogates out but ≥10%: affects all B/N compounds
If ≥ 2 acid surrogates out but ≥10%: affects all acid compounds

If 1 B/N or 1 acid surrogate <10%: affects associated compounds

Pesticides & PCBs Affects all target pesticides or PCBs: dependent on which column surrogate is outside limits
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Matrix Interference

64



Let’s Summarize Potential Biases

• Detected results                 Blanks

• Missed holding timesHolding 
Times

• Low recoveries
• High recoveriesLCS

• Low recoveries
• High recoveries

Surrogates, 
Matrix Spikes

HIGH BIAS

LOW BIAS 

LOW BIAS  
HIGH BIAS

LOW BIAS 
HIGH BIAS

All Associated 
Samples in Batch}

Sample-Specific
Compound-Specific}

All Associated 
Samples in Batch}

Sample-Specific}

65
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Result: 25 Criteria: 30 Variability Look closer

If There is Bias or Uncertainty in Result, How Does 
This Affect Decision-making?

Result: 250 Criteria: 30 Variability No effect

Result: 25 Criteria: 300 Low bias No effect

Result: 325 Criteria: 300 Low bias No effect

Result: 1,000 Criteria: 300 High bias No effect

Result: 250 Criteria: 300 High bias No effect

Result: 290 Criteria: 300 Low bias Evaluate closer

Result: 310 Criteria: 300 High bias Evaluate closer



What Else?

 Does the case narrative note any 
other anomalies with the data?

 Do any results look questionable?

 Has the EDD been compared with 
the lab report?

67
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Some Analyte-Specific Issues

68
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1,4-Dioxane

Method Technique RLs Comments

8260 (VOC): 
Aqueous

Ambient purge & trap (P&T) with full 
scan GC/MS

200-500 µg/L 1,4-dioxane-d8 Internal Standard (IS)

Heated P&T with SIM GC/MS 2-5 µg/L 1,4-dioxane-d8 IS
Prone to interferences

8270 (SVOC): 
Aqueous

Full scan GC/MS 5-10 µg/L Poor extraction efficiency

Isotope dilution with SIM GC/MS 0.15-0.4 µg/L 1,4-dioxane-d8 IS
Improved precision & accuracy

8260 (VOC): Solid Ambient P&T with full scan GC/MS 0.2-0.5 mg/kg 1,4-dioxane-d8 IS

Heated P&T with SIM GC/MS 0.002-0.005 mg/kg 1,4-dioxane-d8 IS
Not routinely needed

8270 (SVOC): Solid Full scan GC/MS 0.05-0.2 mg/kg Poor extraction efficiency

Isotope dilution with SIM GC/MS 0.05-0.2 mg/kg 1,4-dioxane-d8 IS
Improved precision & accuracy

EPA 522: Drinking 
water

Solid Phase Extraction (SPE) with SIM 
GC/MS

0.05-0.1 µg/L
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Polychlorinated Biphenyls (PCBs)

• Labs should always perform acid cleanup on all samples and sulfur cleanup on 
sediment samples.

• PCB Aroclors or PCB Congeners or PCB Homologues??
• Nondetect PCB Aroclor results do not necessarily mean no PCBs present in sample!

o Weathered Aroclors
o Results close to RL 

• Dual Column Analyses: 
o Higher result reported (8000B)
o Lower result reported (8000D)

• Holding Time: One year to extraction
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Sulfur Cleanup Before and After: Affects Pesticides & PCBs

Sulfur

Sulfur

No Sulfur

No Sulfur

Before Sulfur Cleanup After Sulfur Cleanup
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Hexavalent Chromium
• Make sure lab reports “analysis time” 
for aqueous samples so 24-hour hold 
time can be verified.
• Soil/sediment samples should also be 
submitted for pH and ORP analyses.

pH and oxidation-
reduction potential (ORP) 
allow data user to 
determine if reducing 
environment exists
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Thallium

• Iron interference on thallium may not be adequately corrected in all matrices by ICP 
interelement correction factors. 

o False positives for thallium using ICP-AES (EPA 6010)
o Confirm by an alternate method, such as ICP-MS (EPA 6020)
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PFAS
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“Total” PFAS measurement 
of aqueous samples; may 
be acceptable or needed in 
certain instances 
depending on project 
objectives

PFAS: Aqueous Samples with Suspended Solids: Lab Procedural 
Solutions vs Project Objectives

When Should We Be Requesting “Total” versus “Dissolved”?

Total:
• Lab centrifuges sample to separate aqueous and particulate phases.
• Lab extracts aqueous phase.
• Lab extracts remaining particulate phase and combines extract with aqueous phase extract.

  Dissolved:
• Lab centrifuges sample to separate aqueous and particulate phases.
• Lab extracts aqueous phase only.

PFHxS
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 Data may be used to make costly decisions

 Data may have potential to impact human health

 Need to confirm quality data available and appropriate to support decisions

 Need to determine potential low or high biases, potential uncertainties, 
potential false positive or false negative results

Reminder: We Need to Evaluate the Lab’s Data!

Even if the lab follows all method-required procedures,
 there can still be data quality/usability issues.



Questions?
Elizabeth Denly, ASQ CMQ/OE
P: 978-656-3577  |    E: EDenly@TRCCompanies.com
www.TRCcompanies.com
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