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Mayflower Pipeline Incident
Response
Mayflower, Arkansas

Summary of Tier Il and Il Data Validation

A tiered data validation approach was performed for the dataset presented in this
report as described in Section 4.2. Tier 1l validation was performed on 100 percent of
the data generated and Tier Il validation was performed on approximately 10 percent
of the soil and sediment data for the parameters listed in Section 4.2. SDGs with the
maximum number of soil and sediment samples were selected for the Tier IlI
validation. Tier Il validation was performed on all six surface water samples (plus one
duplicate) collected during a one-time surface water sampling event.

Tier 1l data validation was performed on all SDGs and included review of the following:
e Chain of custody completeness

e Holding times

e Laboratory control samples/laboratory fortified blank recoveries

e Surrogate recoveries

e MS, MSD recoveries, and relative percent difference (RPD)

e Field duplicate RPD

e Method blanks, trip blanks, and field/equipment blanks

Tier 11l data validation was performed on 10 percent of the data packages. This level of
evaluation involves the review of calculations, compound identification, and/or potential
transcription errors. Tier Il evaluation includes the parameters listed above for Tier Il
evaluation, in addition (but not limited) to the following:

e Detection limit records

e Instrument calibration records

e Continuing calibration records

e Gas chromatography/mass spectrometry instrument tune records
e Internal standard records

e Target compound calculated results

Appendix G_Tier Il Validation Summary_11 07 13.doc G'l
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At the completion of the Tier Il and Tier Il data validation process, a data validation
summary report was prepared specifying suitable uses for the data. The data validation
qualifiers were entered into the database through the use of a web-based validation

form.

Tier Il evaluation was conducted on six background sediment samples (plus one
duplicate sample), 41 soil samples (plus three duplicate samples), 42 sediment
samples (plus two duplicate samples), and six surface water samples (plus one
duplicate) for various analyses. A summary of Tier Ill validation is included below:

Table G-1 — Summary of Tier Ill Data Validation

Reports

Appendix G — Laboratory

Mayflower Pipeline Incident

Response
Mayflower, Arkansas

SDG Number Sampling Location Sample Depth (feet) Analyses
13-3101 SED-DA-005 0.5-1.0, 1.0-1.5
SED-DA-006 0.5-1.0, 1.0-1.5
PAHs
SED-DA-007 0.5-1.0, 1.0-1.5
SED-DA-008 0.5-1.0, 1.0-1.5
SED-DA-012 0.0-0.5
SED-DA-013 0.0-0.5
SED-DA-014 0.0-0.5,0.5-1.0
PAHs, TEH
SED-DA-015 0.0-0.5,0.5-1.0,1.0-1.5
SED-DA-016 0.0-0.5,0.5-1.0
SED-DA-017 0.0-0.5,0.5-1.0
13-3109, WS-022DA Surface
1412613‘21;2”0' WS-023DA Surface VOCs, PAHS,
WS-024DA Mid-depth Metals (total and
- dissolved), Oil and
WS-025DA Mid-depth Grease, TSS,
WS-026DA Mid-depth Hardness
WS-027DA (Plus Dup) Mid-depth
13-3110 SO-DA-023 0.5-1.0, 1.0-1.5
SO-DA-026 0.0-0.5,0.5-1.0,1.0-1.5
PAHs
SO-DA-028 0.0-0.5,0.5-1.0,1.0-1.5
SO-DA-029 0.0-0.5,0.5-1.0,1.0-1.5
1408060 and SED-DA-020 0.0-0.5,0.5-1.0, 1.0-1.5
T1301105
SED-DA-024 0.0-0.5, 0.5-1.0, 1.0-1.5, VOCs, Metals,

1.5-2.0, 2.0-3.0

SED-DA-025 (Plus Dup)

0.0-0.5,0.5-1.0, 1.0-1.5

TOC, Black Carbon

Appendix G_Tier Il Validation Summary_11 07 13.doc
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SDG Number Sampling Location Sample Depth (feet) Analyses
0.0-0.5, 0.5-1.0, 1.0-1.5,
SED-DA-026 1.5-2.0, 2.0-3.0, 3.0-3.4
SED-DA-BG-007 0.0-0.5
“Tiaotice. 1520,2050,5040
SO-DA-020 0.0-0.5, 0.5-1.0, 1.0-1.5
SO-DA-021 0.0-0.5, 0.5-1.0 . ovc(,)gfécl\ﬁectzlfﬁon
SO-DA-022 (Plus Dup) 0.0-0.5,0.5-1.0, 1.0-1.5
SO-DA-025 0.0-0.5,0.5-1.0, 1.0-1.5
SO-DA-032 0.0-0.5,0.5-1.0, 1.0-1.5
T1301105 SED-DA-027 0.0-0.5
SED-DA-028 0.0-0.5
SED-DA-029 0.0-0.5
SED-DA-030 0.0-0.5
SED-DA-BG-008 0.0-0.5 TOC, Black Carbon
SED-DA-BG-009 (Plus Dup) 0.0-0.5
SED-DA-BG-010 0.0-0.5
SED-DA-BG-011 0.0-0.5
T1301166 SED-DA-039 0.0-0.5
SED-DA-040 (Plus Dup) 0.0-0.5
SO-DA-016 0.0-0.5 TOC, Black Carbon
SO-DA-017 0.0-0.5
SO-DA-018 (Plus Dup) 0.0-0.5
13-3110 and S0O-DA-023 (Plus Dup) 0.5-1.0, 1.0-1.5
T1301166 SO-DA-024 0.0-0.5, 0.5-1.0, 1.0-1.5
SO-DA-026 0.0-0.5,0.5-1.0, 1.0-1.5 | paHs, TOC, Black
SO-DA-027 0.0-0.5, 0.5-1.0, 1.0-1.5 Carbon
SO-DA-028 0.0-0.5, 0.5-1.0, 1.0-1.5
SO-DA-029 0.0-0.5, 0.5-1.0, 1.0-1.5
Notes:

1. TOC and black carbon analyses were performed only on surface samples (0.0-0.5 foot).
Dup = duplicate sample

PAH = polycyclic aromatic hydrocarbon
TEH = total extractable hydrocarbons
TOC = total organic carbon

TSS = total suspended solids

VOC = volatile organic compound
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Mayflower Pipeline Incident
Response
Mayflower, Arkansas

Summary of Tier lll Data Validation Changes

Tier Ill validation did not indicate any changes in the surface water samples. However,
some changes were noted in the soil and sediment analytical results. A summary of
these changes is below:

1. For surface soil samples (0.0-0.5 foot) collected at SO-DA-020 and SO-DA-022
(SDG — 1410431), non-detect results for some VOCs were qualified with UJ due
to a low internal standard recovery.

2. The following samples were qualified with UJ or J for continuing calibration
check outside control limits for compounds chloromethane, chloroethane, 2-
butanone, tetrahydrofuran, and 4-methyl-2-pentanone:

e SO-DA-020 - 0.0-0.5 foot, 0.5-1.0 foot, and 1.0-1.5 feet
e SO-DA-022 —0.0-0.5 foot, 0.5-1.0 foot, and 1.0-1.5 feet

3. The following sample locations were qualified with UJ for initial calibration
verification check outside control limits for dichlorofluoromethane:
e SO-DA-025 - 0.0-0.5 foot, 0.5-1.0 foot, and 1.0-1.5 feet
e SO0O-DA-032 - 0.0-0.5 foot, 0.5-1.0 foot, and 1.0-1.5 feet
e SO-DA-019 — 0.0-0.5 foot, 0.5-1.0 foot, 1.0-1.5 feet, 1.5-2.0 feet, 2.0-3.0
feet, and 3.0-4.0 feet
e SO-DA-021 - 0.0-0.5 foot, and 0.5-1.0 foot
e SO0O-DA-022 Dup — 0.0-0.5 foot

4, Non-detect results for ethyl ether in all 19 sediment samples in SDG 1408060
(Table G-1) were qualified with UJ for continuing calibration check outside
control limits.

5. Benzo(e)pyrene results for following samples in SDG 13-3101 were qualified as
estimated (J) due to initial calibration outside acceptable criteria:
e SED-DA-014 - 0.5-1.0 foot
e SED-DA-015 - 0.5-1.0 foot and 1.0-1.5 feet

Appendix G_Tier Il Validation Summary_11 07 13.doc G'4
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ALS
August 07, 2013 Service Request No:T1301078

Kathy Klinefelter
Lancaster Laboratories
2425 New Holland Pike
Lancaster, PA 17601

Laboratory Results for: Mayflower, AR
Dear Kathy,

Enclosed are the results of the sample(s) submitted to our laboratory July 30, 2013
For your reference, these analyses have been assigned our service request number T1301078.

All analyses were performed according to our laboratory’s quality assurance program. The test
results meet requirements of the ISO 17025 standards except as noted in the case narrative report.
All results are intended to be considered in their entirety, and Columbia Analytical Services, Inc.
dba ALS Environmental (ALS) is not responsible for use of less than the complete report. Results
apply only to the items submitted to the laboratory for analysis and individual items (samples)
analyzed, as listed in the report.

Respectfully submitted,
ALS Group USA, Corp. dba ALS Environmental

Wendy Hyatt
Project Chemist

ADDRESS 9143 Philips Highway, Suite 200, Jacksonville, FL 32256
PHONE +1 904 7392277 | FAX +1 904 739 2011

ALS Group USA, Corp.

dba ALS Environmental
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3860 S. Palo Verde Rd., Tucson, AZ 85714 | 520-573-1061 | www.caslab.com

ALS

State Certifications, Accreditations, and Licenses

Agency Number Expire Date

Florida Department of Health [E82502 6/30/2014
North Carolina Department of Environment and Natural Resources 527 12/31/2013
Virginia Environmental Accreditation Program 460191 12/14/2013
Louisiana Department of Environmental Quality 02086 6/30/2014
Georgia Department of Natural Resources 058 6/30/2014
Kentucky Division of Waste Management 63 6/30/2014
South Carolina Department of Health and Environmental Control 96021001 8/31/2013
Texas Commision on Environmental Quality T104704197-13-5 5/31/2014
Maine Department of Health and Human Services 2011006 2/3/2015
Department of Defense 66206 5/31/2014
Pennsylvania Department of Environmental Protection 68-04835 8/31/2013
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Data Qualifiers
CAS Standard

Possible Tedlar bag artifact.

TIC is a suspected aldol-condensation product

Analyte found in the associated method blank as well as in the sample.

Reported results are not blank corrected.

The back section of the tube yielded higher results than the front.

Results indicated possible breakthrough; back section >=10% front section.

Result identification confirmed.

Compound identified in an analysis at a secondary dilution factor

Spike was diluted out

Reported results are corrected for desorption efficiency.

Estimated value. Concentration above calibration range

The percent difference for the serial dilution was greater than 10%, indicating a possible
matrix interference in the sample.

Sample analysis performed past holding time. See case narrative.

Initial analysis within holding time. Reanalysis for the required dilution was past holding
time.

Sample was received and analyzed past holding time.

Sample was extracted past required extraction holding time, but analyzed within analysis
holding time. See case narrative.

Internal standard not within the specified limits. See case narrative.

Estimated Value. Concentration found below MRL.

A deflection in the QC ion may indicate interference with the quantitation of this ion. The
concentration of this analyte should be considered as an estimate.

Analyte was detected above the method reporting limit prior to normalization.
Laboratory control sample recovery outside the specified limits; results may be biased
high.

Laboratory control sample recovery outside the specified limits; results may be biased low.
Laboratory control sample recovery outside the specified limits.

Matrix interference; results may be biased high.

The duplicate injection precision not met.

Matrix interference due to coelution with a non-target compound; results may be biased
high.

Presumptive evidence of a compound for TICs that have been identified based on a mass
spectral library search.

The Matrix Spike sample recovery is not within control limits. See case narrative.
Indicates chlorodiphenyl ether interference present at the retention time of the target
compound.

Pesticide/Aroclor target analyte > 40% difference for detected concentrations between GC
columns

Indicates as estimated value because the P and P + 2 theoretical abundance ratio does not
meet method criteria.

Duplicate Precision not met.

Duplicate precision not within the specified limits; however, the results are below the
MRL and considered estimated.

Surrogate recovery not within specified limits.

30f8
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Data Qualifiers
CAS Standard

The reported value was determined by the Method of Standard Additions (MSA).
Analyte is a tentatively identified compound, result is estimated.

Compound was analyzed for, but was not detected (ND).

The continuing calibration verification standard was outside (biased high) the specified
limits for this compound.

The continuing calibration verification standard was outside (biased low) the specified
limits for this compound.

Result quantified, but the corresponding peak was detected outside the generated retention
time window.

The post-digestion spike for furnace AA analysis is out of control limits, while sample
absorbance is less than 50% of spike absorbance.

See case narrative.

Recovery outside limits

The chromatogram resembles a petroleum product but does not match the calibration
standard.

The chromatogram does not resemble a petroleum product.

The MRL/MDL has been elevated due to a matrix interference.
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ALS Laboratory Group

ASTM
A2LA
CARB
CAS Number
CFC
CFU
DEC
DEQ
DHS
DOE
DOH
EPA
ELAP
GC
GC/MS
LUFT
M
MCL

MDL
MPN
MRL
NA
NC
NCASI
ND
NIOSH
PQL
RCRA
SIM
TPH

tr

Acronyms

American Society for Testing and Materials

American Association for Laboratory Accreditation

California Air Resources Board

Chemical Abstract Service registry Number

Chlorofluorocarbon

Colony-Forming Unit

Department of Environmental Conservation

Department of Environmental Quality

Department of Health Services

Department of Ecology

Department of Health

U. S. Environmental Protection Agency

Environmental Laboratory Accreditation Program

Gas Chromatography

Gas Chromatography/Mass Spectrometry

Leaking Underground Fuel Tank

Modified

Maximum Contaminant Level is the highest permissible concentration of a
substance allowed in drinking water as established by the USEPA.
Method Detection Limit

Most Probable Number

Method Reporting Limit

Not Applicable

Not Calculated

National Council of the Paper Industry for Air and Stream Improvement
Not Detected

National Institute for Occupational Safety and Health

Practical Quantitation Limit

Resource Conservation and Recovery Act

Selected Ion Monitoring

Total Petroleum Hydrocarbons

Trace level is the concentration of an analyte that is less than the PQL but
greater than or equal to the MDL.

50f8



Project:

Lancaster Laboratories

SAMPLE #

T1301078-001
T1301078-002
T1301078-003
T1301078-004
T1301078-005
T1301078-006
T1301078-007
T1301078-008
T1301078-009
T1301078-010
T1301078-011

Printed 8/7/2013 8:35:40 AM

Mayflower, AR/B0086003.1301

SAMPLE CROSS-REFERENCE

CLIENT SAMPLE ID
SED-EB-01-072713
SED-DA-033 (0-0.5)
SED-DA-034 (0-0.5)
SED-DA-035 (0-0.5)
SED-DA-035 (0-0.5) MS/MSD

( )

( )

SED-DA-036 (0-0.5
SED-DA-037 (0-0.5
SED-DA-038 (0-0.5)
SED-DA-DUP-01-072813
SED-DA-032 (0-0.5)
SED-DA-031 (0-0.5)

6 of 8

Service Request:T1301078

DATE
7/27/2013
7/27/2013
7/27/2013
7/27/2013
7/27/2013
7/28/2013
7/28/2013
7/28/2013
7/28/2013
7/28/2013
7/28/2013

Sample Summary



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.
dba ALS Environmental

Analytical Report
Lancaster Laboratories
Mayflower, AR/B0086003.1301
Water

SED-EB-01-072713

Service Request: T1301078
Date Collected: 07/27/13 15:00
Date Received: 07/30/13 10:00

Basis: NA

Lab Code: T1301078-001
General Chemistry Parameters
Analysis
Analyte Name Method Result Units MRL MDL Dil. Date Analyzed Q
Carbon, Total Organic (TOC) 9060 3.1 mg/L 1.0 0.09 1 08/06/13 11:09

Printed 8/7/2013 8:35:40 AM 7 Of 8

Superset Reference:13-0000257314 rev 00



Client:
Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.
dba ALS Environmental

Analytical Report
Lancaster Laboratories
Mayflower, AR/B0086003.1301
Water

Method Blank

Service Request: T1301078
Date Collected: NA
Date Received: NA

Basis: NA

Lab Code: T1301078-MB
General Chemistry Parameters
Analysis
Analyte Name Method Result Units MRL MDL Dil. Date Analyzed Q
Carbon, Total Organic (TOC) 9060 ND U mg/L 1.0 0.09 1 08/06/13 10:39

Printed 8/7/2013 8:35:40 AM 8 Of 8

Superset Reference:13-0000257314 rev 00



ALS
September 06, 2013 Service Request No:T1301078

Rhiannon Parmelee

Arcadis

630 Plaza Dr. Suite 100
Highlands Ranch, CO 80129

Laboratory Results for: Mayflower, AR

Dear Rhiannon,

Enclosed are the results of the sample(s) submitted to our laboratory July 30, 2013
For your reference, these analyses have been assigned our service request number T1301078.

All analyses were performed according to our laboratory’s quality assurance program. The test
results meet requirements of the ISO 17025 standards except as noted in the case narrative report.
All results are intended to be considered in their entirety, and Columbia Analytical Services, Inc.
dba ALS Environmental (ALS) is not responsible for use of less than the complete report. Results
apply only to the items submitted to the laboratory for analysis and individual items (samples)
analyzed, as listed in the report.

Respectfully submitted,
ALS Group USA, Corp. dba ALS Environmental

%{//oézo/’m

Wendy Hyatt
Project Chemist

ADDRESS 3860 S. Palo Verde Road, Suite 302, Tucson, AZ 85714
PHONE +1 520 573 1061 FAX +1 520 573 1063

ALS Group USA, Corp

dba ALS Environmental

1 of 24



Project:

Lancaster Laboratories

SAMPLE #

T1301078-001
T1301078-002
T1301078-003
T1301078-004
T1301078-005
T1301078-006
T1301078-007
T1301078-008
T1301078-009
T1301078-010
T1301078-011

Printed 9/6/2013 9:33:39 AM

Mayflower, AR/B0086003.1301

SAMPLE CROSS-REFERENCE

CLIENT SAMPLE ID
SED-EB-01-072713
SED-DA-033 (0-0.5)
SED-DA-034 (0-0.5)
SED-DA-035 (0-0.5)
SED-DA-035 (0-0.5) MS/MSD

( )

( )

SED-DA-036 (0-0.5
SED-DA-037 (0-0.5
SED-DA-038 (0-0.5)
SED-DA-DUP-01-072813
SED-DA-032 (0-0.5)
SED-DA-031 (0-0.5)

2 0f24

Service Request:T1301078

DATE
7/27/2013
7/27/2013
7/27/2013
7/27/2013
7/27/2013
7/28/2013
7/28/2013
7/28/2013
7/28/2013
7/28/2013
7/28/2013

Sample Summary
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Data Qualifiers
CAS Standard

Possible Tedlar bag artifact.

TIC is a suspected aldol-condensation product

Analyte found in the associated method blank as well as in the sample.

Reported results are not blank corrected.

The back section of the tube yielded higher results than the front.

Results indicated possible breakthrough; back section >=10% front section.

Result identification confirmed.

Compound identified in an analysis at a secondary dilution factor

Spike was diluted out

Reported results are corrected for desorption efficiency.

Estimated value. Concentration above calibration range

The percent difference for the serial dilution was greater than 10%, indicating a possible
matrix interference in the sample.

Sample analysis performed past holding time. See case narrative.

Initial analysis within holding time. Reanalysis for the required dilution was past holding
time.

Sample was received and analyzed past holding time.

Sample was extracted past required extraction holding time, but analyzed within analysis
holding time. See case narrative.

Internal standard not within the specified limits. See case narrative.

Estimated Value. Concentration found below MRL.

A deflection in the QC ion may indicate interference with the quantitation of this ion. The
concentration of this analyte should be considered as an estimate.

Analyte was detected above the method reporting limit prior to normalization.
Laboratory control sample recovery outside the specified limits; results may be biased
high.

Laboratory control sample recovery outside the specified limits; results may be biased low.
Laboratory control sample recovery outside the specified limits.

Matrix interference; results may be biased high.

The duplicate injection precision not met.

Matrix interference due to coelution with a non-target compound; results may be biased
high.

Presumptive evidence of a compound for TICs that have been identified based on a mass
spectral library search.

The Matrix Spike sample recovery is not within control limits. See case narrative.
Indicates chlorodiphenyl ether interference present at the retention time of the target
compound.

Pesticide/Aroclor target analyte > 40% difference for detected concentrations between GC
columns

Indicates as estimated value because the P and P + 2 theoretical abundance ratio does not
meet method criteria.

Duplicate Precision not met.

Duplicate precision not within the specified limits; however, the results are below the
MRL and considered estimated.

Surrogate recovery not within specified limits.
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Data Qualifiers
CAS Standard

The reported value was determined by the Method of Standard Additions (MSA).
Analyte is a tentatively identified compound, result is estimated.

Compound was analyzed for, but was not detected (ND).

The continuing calibration verification standard was outside (biased high) the specified
limits for this compound.

The continuing calibration verification standard was outside (biased low) the specified
limits for this compound.

Result quantified, but the corresponding peak was detected outside the generated retention
time window.

The post-digestion spike for furnace AA analysis is out of control limits, while sample
absorbance is less than 50% of spike absorbance.

See case narrative.

Recovery outside limits

The chromatogram resembles a petroleum product but does not match the calibration
standard.

The chromatogram does not resemble a petroleum product.

The MRL/MDL has been elevated due to a matrix interference.
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ALS Laboratory Group

ASTM
A2LA
CARB
CAS Number
CFC
CFU
DEC
DEQ
DHS
DOE
DOH
EPA
ELAP
GC
GC/MS
LUFT
M
MCL

MDL
MPN
MRL
NA
NC
NCASI
ND
NIOSH
PQL
RCRA
SIM
TPH

tr

Acronyms

American Society for Testing and Materials

American Association for Laboratory Accreditation

California Air Resources Board

Chemical Abstract Service registry Number

Chlorofluorocarbon

Colony-Forming Unit

Department of Environmental Conservation

Department of Environmental Quality

Department of Health Services

Department of Ecology

Department of Health

U. S. Environmental Protection Agency

Environmental Laboratory Accreditation Program

Gas Chromatography

Gas Chromatography/Mass Spectrometry

Leaking Underground Fuel Tank

Modified

Maximum Contaminant Level is the highest permissible concentration of a
substance allowed in drinking water as established by the USEPA.
Method Detection Limit

Most Probable Number

Method Reporting Limit

Not Applicable

Not Calculated

National Council of the Paper Industry for Air and Stream Improvement
Not Detected

National Institute for Occupational Safety and Health

Practical Quantitation Limit

Resource Conservation and Recovery Act

Selected Ion Monitoring

Total Petroleum Hydrocarbons

Trace level is the concentration of an analyte that is less than the PQL but
greater than or equal to the MDL.
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ALS Group USA, Corp.

dba ALS Environmental
Analytical Report
Client: Lancaster Laboratories Service Request: T1301078
Project: Mayflower, AR/B0086003.1301 Date Collected: 07/27/13 09:45
Sample Matrix: Soil Date Received: 07/30/13 10:00
Sample Name: SED-DA-033 (0-0.5) Basis: Dry
Lab Code: T1301078-002
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 0.54 U  Percent (Solid)  0.54 0.18 1 08/26/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 2.20 Percent (Solid) 0.2 0.06 1 08/21/13

Printed 9/6/2013 9:33:40 AM

6 of 24

Superset Reference:13-0000257314 rev 00



Client:
Project

Sample Matrix:

Sample Name:

ALS Group USA, Corp.
dba ALS Environmental
QA/QC Report
Lancaster Laboratories
Mayflower, AR/B0086003.1301
Soil

Replicate Sample Summary
General Chemistry Parameters

SED-DA-033 (0-0.5)

Service Request: T1301078
Date Collected: 07/27/13
Date Received: 07/30/13
Date Analyzed: 08/21/13 - 08/26/13

Units: Percent (Solid)

Lab Code: T1301078-002 Basis: Dry

Duplicate

Sample
T1301078-
Sample  002DUP RPD

Analyte Name Analysis Method MRL MDL  Result Result Average  RPD _ Limit
Carbon GBC Cyc 54 881-890 12 01 0.57 0.19 0.57 0.57 NC NC 20
Carbon, Total Organic (TOC) EPA LKahn 7-27-1988 0.2 0.06 2.20 2.22 2.21 <1 20

Results flagged with an asterisk (*) indicate values outside control criteria.

Results flagged with a pound (#) indicate the control criteria is not applicable.

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.

Printed 9/6/2013 9:33:40 AM

7 of 24

Superset Reference:13-0000257314 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

Lancaster Laboratories
Mayflower, AR/B0086003.1301
Soil

SED-DA-034 (0-0.5)

ALS Group USA, Corp.
dba ALS Environmental

Analytical Report

T1301078
07/27/13 10:10

07/30/13 10:00

Service Request:
Date Collected:
Date Received:

Basis: Dry

Lab Code: T1301078-003
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 0.230 J Percent (Solid)  0.61 0.2 1 08/26/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 5.91 Percent (Solid)  0.19 0.06 1 08/21/13

Printed 9/6/2013 9:33:40 AM

8 of 24

Superset Reference:13-0000257314 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

Lancaster Laboratories
Mayflower, AR/B0086003.1301
Soil

SED-DA-035 (0-0.5)

ALS Group USA, Corp.
dba ALS Environmental

Analytical Report

T1301078
07/27/13 14:00

07/30/13 10:00

Service Request:
Date Collected:
Date Received:

Basis: Dry

Lab Code: T1301078-004
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 0.220 J Percent (Solid)  0.58 0.19 1 08/26/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 3.03 Percent (Solid)  0.19 0.06 1 08/21/13

Printed 9/6/2013 9:33:40 AM

9 of 24

Superset Reference:13-0000257314 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

Lancaster Laboratories
Mayflower, AR/B0086003.1301
Soil

SED-DA-035 (0-0.5) MS/MSD

ALS Group USA, Corp.
dba ALS Environmental

Analytical Report

T1301078
07/27/13 14:00

07/30/13 10:00

Service Request:
Date Collected:
Date Received:

Basis: Dry

Lab Code: T1301078-005
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 0.210 J Percent (Solid)  0.54 0.18 1 08/26/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 2.73 Percent (Solid)  0.17 0.05 1 08/21/13

Printed 9/6/2013 9:33:40 AM

10 of 24

Superset Reference:13-0000257314 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

Lancaster Laboratories
Mayflower, AR/B0086003.1301
Soil

SED-DA-036 (0-0.5)

ALS Group USA, Corp.
dba ALS Environmental

Analytical Report

T1301078
07/28/13 09:15

07/30/13 10:00

Service Request:
Date Collected:
Date Received:

Basis: Dry

Lab Code: T1301078-006
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 0.270 J Percent (Solid) 0.6 0.2 1 08/26/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 5.48 Percent (Solid) 0.2 0.06 1 08/21/13

Printed 9/6/2013 9:33:40 AM

11 of 24

Superset Reference:13-0000257314 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

Lancaster Laboratories
Mayflower, AR/B0086003.1301
Soil

SED-DA-037 (0-0.5)

ALS Group USA, Corp.
dba ALS Environmental

Analytical Report

T1301078
07/28/13 10:15

07/30/13 10:00

Service Request:
Date Collected:
Date Received:

Basis: Dry

Lab Code: T1301078-007
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 0.240 J Percent (Solid)  0.53 0.18 1 08/26/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 4.70 Percent (Solid)  0.17 0.05 1 08/21/13

Printed 9/6/2013 9:33:40 AM

12 of 24

Superset Reference:13-0000257314 rev 00



ALS Group USA, Corp.

dba ALS Environmental
Analytical Report
Client: Lancaster Laboratories Service Request: T1301078
Project: Mayflower, AR/B0086003.1301 Date Collected: 07/28/13 11:15
Sample Matrix: Soil Date Received: 07/30/13 10:00
Sample Name: SED-DA-038 (0-0.5) Basis: Dry
Lab Code: T1301078-008
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 0310 J Percent (Solid)  0.52 0.18 1 08/26/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 5.67 Percent (Solid) 0.2 0.06 1 08/21/13

Printed 9/6/2013 9:33:40 AM

13 of 24

Superset Reference:13-0000257314 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

Lancaster Laboratories
Mayflower, AR/B0086003.1301
Soil

SED-DA-DUP-01-072813

ALS Group USA, Corp.
dba ALS Environmental

Analytical Report

T1301078
07/28/13 00:00

07/30/13 10:00

Service Request:
Date Collected:
Date Received:

Basis: Dry

Lab Code: T1301078-009
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 0.240 J Percent (Solid)  0.55 0.19 1 08/26/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 4.58 Percent (Solid)  0.19 0.06 1 08/21/13

Printed 9/6/2013 9:33:40 AM

14 of 24

Superset Reference:13-0000257314 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

Lancaster Laboratories
Mayflower, AR/B0086003.1301
Soil

SED-DA-032 (0-0.5)

ALS Group USA, Corp.
dba ALS Environmental

Analytical Report

T1301078
07/28/13 14:00

07/30/13 10:00

Service Request:
Date Collected:
Date Received:

Basis: Dry

Lab Code: T1301078-010
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 0.190 J Percent (Solid)  0.55 0.19 1 08/26/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 4.91 Percent (Solid)  0.18 0.05 1 08/21/13

Printed 9/6/2013 9:33:40 AM

15 of 24

Superset Reference:13-0000257314 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

Lancaster Laboratories
Mayflower, AR/B0086003.1301
Soil

SED-DA-031 (0-0.5)

ALS Group USA, Corp.
dba ALS Environmental

Analytical Report

T1301078
07/28/13 14:30

07/30/13 10:00

Service Request:
Date Collected:
Date Received:

Basis: Dry

Lab Code: T1301078-011
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 0.250 J Percent (Solid)  0.58 0.2 1 08/26/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 3.23 Percent (Solid)  0.19 0.06 1 08/22/13

Printed 9/6/2013 9:33:40 AM

16 of 24

Superset Reference:13-0000257314 rev 00



ALS Group USA, Corp.

dba ALS Environmental
QA/QC Report
Client: Lancaster Laboratories Service Request: T1301078
Project Mayflower, AR/B0086003.1301 Date Collected: 07/28/13
Sample Matrix: Soil Date Received: 07/30/13
Date Analyzed: 08/22/13
Replicate Sample Summary
General Chemistry Parameters
Sample Name: SED-DA-031 (0-0.5) Units: Percent (Solid)
Lab Code: T1301078-011 Basis: Dry
Duplicate
Sample
T1301078-
Sample 011DUP RPD
Analyte Name Analysis Method MRL MDL Result Result Average RPD Limit
Carbon, Total Organic (TOC) EPA LKahn 7-27-1988 0.2 0.06 3.23 3.30 3.27 2 20

Results flagged with an asterisk (*) indicate values outside control criteria.

Results flagged with a pound (#) indicate the control criteria is not applicable.

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.

Printed 9/6/2013 9:33:40 AM

17 of 24

Superset Reference:13-0000257314 rev 00



ALS Group USA, Corp.

dba ALS Environmental
QA/QC Report
Client: Lancaster Laboratories Service Request:T1301078
Project: Mayflower, AR/B0086003.1301 Date Analyzed:08/21/13 - 08/26/13
Sample Matrix: Soil
Lab Control Sample Summary
General Chemistry Parameters
Units:Percent (Solid)
Basis:Dry
Lab Control Sample
T1301078-LCS1
Analyte Name Analytical Method Result Spike Amount % Rec % Rec Limits
Carbon GBC Cyc 54 881-890 12 01 3.20 3.35 95.5 80-120
Carbon, Total Organic (TOC) EPA LKahn 7-27-1988 0.500 0.528 94.7 85-115

Printed 9/6/2013 9:33:40 AM

18 of 24

Superset Reference:13-0000257314 rev 00



ALS Group USA, Corp.

dba ALS Environmental
QA/QC Report
Client: Lancaster Laboratories Service Request:T1301078
Project: Mayflower, AR/B0086003.1301 Date Analyzed:08/21/13 - 08/26/13
Sample Matrix: Soil
Lab Control Sample Summary
General Chemistry Parameters
Units:Percent (Solid)
Basis:Dry
Lab Control Sample
T1301078-LCS2
Analyte Name Analytical Method Result Spike Amount % Rec % Rec Limits
Carbon GBC Cyc 54 881-890 12 01 0.960 0.92 104.3 80-120
Carbon, Total Organic (TOC) EPA LKahn 7-27-1988 29.4 314 93.7 85-115

Printed 9/6/2013 9:33:40 AM

19 of 24

Superset Reference:13-0000257314 rev 00



ALS Group USA, Corp.

dba ALS Environmental
QA/QC Report
Client: Lancaster Laboratories Service Request:T1301078
Project: Mayflower, AR/B0086003.1301 Date Analyzed:08/22/13 - 08/26/13
Sample Matrix: Soil
Lab Control Sample Summary
General Chemistry Parameters
Units:Percent (Solid)
Basis:Dry
Lab Control Sample
T1301078-LCS3
Analyte Name Analytical Method Result Spike Amount % Rec % Rec Limits
Carbon GBC Cyc 54 881-890 12 01 41.1 433 95 80-120
Carbon, Total Organic (TOC) EPA LKahn 7-27-1988 0.550 0.528 104.2 85-115

Printed 9/6/2013 9:33:40 AM

20 of 24

Superset Reference:13-0000257314 rev 00



ALS Group USA, Corp.

dba ALS Environmental
QA/QC Report
Client: Lancaster Laboratories Service Request: T1301078
Project: Mayflower, AR/B0086003.1301 Date Analyzed: 08/22/13
Sample Matrix: Soil
Lab Control Sample Summary
Carbon, Total Organic (TOC)
Analysis Method: EPA LKahn 7-27-1988 Units: Percent (Solid)
Basis: Dry
Analysis Lot: 355055
Spike % Rec
Sample Name Lab Code Result Amount % Rec Limits
Lab Control Sample T1301078-LCS4 28.5 314 90.7 85-115

Printed 9/6/2013 9:33:40 AM 2 1 Of 24 Superset Reference:13-0000257314 rev 00



ALS Group USA, Corp.

dba ALS Environmental
Analytical Report
Client: Lancaster Laboratories Service Request: T1301078
Project: Mayflower, AR/B0086003.1301 Date Collected: NA
Sample Matrix: Soil Date Received: NA
Sample Name: Method Blank Basis: Dry
Lab Code: T1301078-MB2
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 0.6 U  Percent (Solid) 0.6 0.2 1 08/26/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 0.2 U  Percent (Solid) 0.2 0.06 1 08/21/13

Printed 9/6/2013 9:33:40 AM 22 of 24 Superset Reference:13-0000257314 rev 00



ALS Group USA, Corp.

dba ALS Environmental
Analytical Report
Client: Lancaster Laboratories Service Request: T1301078
Project: Mayflower, AR/B0086003.1301 Date Collected: NA
Sample Matrix: Soil Date Received: NA
Sample Name: Method Blank Basis: Dry
Lab Code: T1301078-MB3
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 0.6 U  Percent (Solid) 0.6 0.2 1 08/26/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 0.2 U  Percent (Solid) 0.2 0.06 1 08/22/13

Printed 9/6/2013 9:33:40 AM 23 of 24 Superset Reference:13-0000257314 rev 00



ALS Group USA, Corp.

dba ALS Environmental
Analytical Report
Client: Lancaster Laboratories Service Request: T1301078
Project: Mayflower, AR/B0086003.1301 Date Collected: NA
Sample Matrix: Soil Date Received: NA
Sample Name: Method Blank Basis: Dry
Lab Code: T1301078-MB4
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon, Total Organic (TOC) EPA LKahn 7-27-1988 0.0700 J Percent (Solid) 0.2 0.06 1 08/22/13

Printed 9/6/2013 9:33:40 AM

24 Of 24 Superset Reference:13-0000257314 rev 00



ALS

Chain of Custody fj

ADDRESS 3860 S. Palo Verde Road, Suite 302, Tucson, AZ 85714
PHONE +1 520 573 1061 FAX +1 520 573 1063
Columbia Analytical Services, Inc.

Work Order No.:

o€ 2

T1301078

ARCADIS U 8., Inc

5

Black Carbon & TOC In £oll Samples

AL

Part of the ALS Group A Campbell Brothers Limited Company

Project Manager: Mi i3 .m b Parvick. Bill to: Lamcasier thndvr;'eﬁ
Client Name: obi/ , Lonsu 7 Company:
Address: Address:
City, State ZIP: City, State ZIP: I
Email: |Phone: Email: | Phone:
Project Name: Moifower Pipeli : REQUESTED ANALYSIS __TAT
Project Number: 'Bobggao:;_ Routine
P.O. ' Number: " g - Same Day ***
Sampler's Name: | Damigl MM MW § @ 1 - 5!{ E]I Next Day ***
| SAMPLE RECEIPT & 2lnl A 5|8 Eﬁ 3 Day
al | o Sl e - ~| @ o
Temperature ('C): [Temp Blank Presenil 2 a5 al=|F|8 ".Io i - ol = $l:1 9 D b Day
; clSlelT|E]l=]x]9q 3 o | 0 @ | e
Received Intact: Yes No N/A | Wetce / Blue Ice - i ey e ol 1Zinoi®" a8 il I o|s N> g
Cooler Custody Seals: Yes No N/A | Total Containers: BlelaslelEls '_.':— 8 3 N 3 ol a f2l Y Please call
- 2 O - o~ m | w - 1 for availability
Sample Custody Seals: Yes No N/A el E|lQw| =R gl Blah = = | &
e|lE|z|B8|a|[?|2|=|8]®]|5]|° m|d|0|N|E|B :
A AN M IR I BRI R N Due Date:
Fl=2|~|® ]| 8 Ulelel|lSlal8]l~-|BO|wn]|e
‘ : Date Time 3|2 s m Izl EIBITI=lSIRIFIE8L & 2 |~€]w
Samele idantification J1E Matrixi fi oo iey 1 cimoled | LaBAD “; 5 g g 8|2 é’ AR alsgl® Slelals §
AR EIE G I HHEHE R
= = ZliZ|2|=|2|2|<s]E]|5|S|8|0j|s]|3|z]|2]|2|=% g‘? Comments
D M-033(0-0.5 2& 2113 |495 _ [c822 :
SED-DA-034(0-0.5 T B 010 g > -
ED-M-035(0-4.5) | 3ed 7273 | [0 [co 4
SED-WU-6300-05)m) Sed |7 U3 || W0 |05
~E8-0l-07113 |Wader 71131500 |oc | |2-
- 036(0'*0.2 78-13 4|5 ool
~037(0, 7813105 ect
33009 7%-13 W5 [coe
-PA-DUP 07213 7= & D04
DED-PA-02200-0.5, -Dlifg (o0

* Metals Ash Analysis - D634

9 |Al, Ba, Ca, Fe, Mg, Mn, P, K, Si, Na, Sr, Ti plus Total S

Additional Methods

www.caslab.com =

WWW. alsglobal com

PIGHT SOLUTIONS Moy @Sanmrnsmn

** Metal Scan - Total Ag, Al, As, B, Ba, Be, Ca, Cd, Co, Cr, Cu, Fe, K, Li, Mg, Mn, Mo, Na, Ni, P, Pb, Sb, Se, Si, Sn, Sr, Ti, V, Zn, Zr Available Upon Request
RELINQUISHED BY ; RECEIVED BY
Print Na.nle Signature Date/Time Print Name Signature Date/Time
. o~ el ;
DN L% ZAB/Jioo R 751 Fop
A — | N302 o0

Revised: 2242012




Chain of Custody /‘P&&@

ADDRESS 3860 S. Palo Verde Road, Suite 302, Tucson, AZ 85714
PHONE +1 520 573 1061 FAX +1 520 573 1063
Columbia Analytical Services, Inc.

Part of the ALS Group A Campbell Brothers Limited Company

Work Order No.:

of 0.

mlﬁmom

Black Carbon & Insaj| Sample,
L]

lIHIIIHIIH!"HIIII"IIHIIII"IIHI"IIIIH"I

Project Manager: |/ ake,ﬁug;m.d*k v Coyean [Tzt Stephon Pawrde Bill to: (it astey Loabivadpries

Client Name; Mebl] n CovBu A1l Company: )

Address: = & ' Address: '

City, State ZIP: City, State ZIP:

Email: IPhone: Email: I Phone l

Project Name: MoylCowey pivel ) REQUESTED ANALYSIS -~ TAT
Project Number: Bﬁg‘ﬁgm_a, lvge'j Routine

g 0
P.O. Number: . 2 g n é [] Same Day ***
sanples ane | Dgute] i _Jinall VUG- 8|5 3| LS| |3 nextoay -
o SAMPLE RECEIPT o QIR . a|s ] [] 3pay
e Ble ~lel-le b 31 S =
Temperature (C): l Temp Blanl Presentl d = 5 RS = i E il e - AER D 6 Day
: . < ' m (=] [Tl ]
Received Intact; - Yes No N/A | Wetlce / Blue Ice el > '“g alel21n oNg| 8 |2 a5 |1 e :
B o0 S~ S| ~ [ ' $ (=
Cooler Custody Seals: Yes No N/A | Total Containers: albla]lwli]& < |1 slzlglal~ ald é P AL =8
o] L pon g om | S ] ey | S N8| m|w vl for availability
Sample Custody Seals: Yes No N/A pet 8 | da L E 1 e 1=l ) S| w| E|lQ| =0
N ElE|lz|ofe|l |El5|e| T[22 p|2|C|R|E|B
O I - O el O el B - - O 0 B Il Due Date:
- ; Ele|F|2|R|3|S|25|8|8|8|K|&8|8|<=|2|%]le
Sample Identification | Matix | . P2 el Ol £ | 2l e ||l &l 52 8] 1Rl |
»>ampleldentificationies S Matlxl campled | Sampied w|5|5|5|18|2|3|2|5|sls|2|5|c|8|8|o]ae
AR, y T [=} - - . = = & Q =} i o 5 =2} o - -
: o | $|3|3|5|8|8|8|E|5|5|2|=|5|s|58]|8|8DD
i i) ; : il |ls|f2|QA]E|=]|£|5]8|l8|C|lcl@lBj=ls]|= ) Comments
[SED~DABNonsY S2d | 77843 | Y230 (21 ]
' PP
1| 30)13
AL TYC

* Metals Ash Analysis - D6349

Al, Ba, Ca, Fe, Mg, Mn, P, K, Si, Na, Sr, Ti plus Total S

** Metal Scan - Total

Ag, Al, As, B, Ba, Be, Ca, Cd, Co,

Cr, Cu, Fe, K, Li, Mg,

Mn, Mo, Na, Ni, P, Pb, Sb, Se, Si, Sn, Sr, Ti, V, Zn, Zr

- Additional Methods =
Available Upon Request

 www.caslab.com = www.alsglobal.com

BIGHT SOULUTIONS §5GEE Parrmisey

RELINQUISHED BY : RECEIVED BY
Print Name Signature Date/Tx Print Name Signature Date/‘rlme
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ALS) Enuviraonmeantal

ADDRESS 3860 S. Palo Verde Road, Suite 302, Tucson, AZ 85714
PHONE +1 520 573 1061 FAX +1 520 573 1063

formerly Columbia Analytical Services, Inc.

Sample Receipt Form T1301078 5

ARCADIS U.S., Inc.
Black Carbon & TOC In Soll Samples

Client / Project:_ a1 Work Order Number: | [IJJ {1101 A
Received b)(: !m g%%l Date: "}-20\& 1000 Matrix:w \ \m
1) Samples were received via? Mail UPS DHL PDX Courier Hand Delivered

2) Samples were received in: (circle) @9{ Box  Envelope Other

3) Were custody seals on containers?  NA @ N Ifyes, how many and where?&L(}p;zﬁwwg

If present, were custody seals intact? ® N If present, were they signed and dated? @ N

Cooler Temp C Temp Blank C Tracking Number
~0.4°C 0.d°¢ oroched

Important note- temperatures out of range of IR Temperature Gun, use alternative thermometer available in the lab

7) Packing material used Bubble Wrapd> Drylce  Gel Packs Paper  Other

8) Did all bottles arrive in good condition (unbroken)? NA @ N

9) Did all sample labels and tags agree with custody papers? indicate major discrepancies in the wable below  NA @ N
10) Were all the appropriate bottles/containers and volumes received for the tests indicated? NA Q N

11) Are samples received deemed acceptable? @ N

Comments:

Notes, discrepancies, & resolutions:

Sarrhes Sorec—U @l VA" (OIMETSEN

SonQlos oy ed %’%e@r'\%xm&or“ﬁ“ Tzo )iz
Qe O\ ——‘ \- &1 001~ 2 ComIoonieS 20 %

s da O\ Ls‘n Y00 Trerzir A SO0 LDEE
mMENeQd ey .Chow YAt TS cn-en ‘%Qmo\n'i \DO 2 Paldeo

ARIGHT SOLUTIONS e
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ALS
September 10, 2013 Service Request No:T1301105

Rhiannon Parmelee

Arcadis

630 Plaza Dr. Suite 100
Highlands Ranch, CO 80129

Laboratory Results for: Mayflower Pipline Incident

Dear Rhiannon,

Enclosed are the results of the sample(s) submitted to our laboratory August 01, 2013
For your reference, these analyses have been assigned our service request number T1301105.

All analyses were performed according to our laboratory’s quality assurance program. The test
results meet requirements of the ISO 17025 standards except as noted in the case narrative report.
All results are intended to be considered in their entirety, and Columbia Analytical Services, Inc.
dba ALS Environmental (ALS) is not responsible for use of less than the complete report. Results
apply only to the items submitted to the laboratory for analysis and individual items (samples)
analyzed, as listed in the report.

Respectfully submitted,
ALS Group USA, Corp. dba ALS Environmental

%{//oézo/’m

Wendy Hyatt
Project Chemist

ADDRESS 3860 S. Palo Verde Road, Suite 302, Tucson, AZ 85714
PHONE +1 520 573 1061 FAX +1 520 573 1063

ALS Group USA, Corp

dba ALS Environmental

1 of 34



3860 S. Palo Verde Rd., Tucson, AZ 85714 | 520-573-1061 | www.caslab.com

ALS
Client: Lancaster Laboratories Service Request:T1301105
Project: Mayflower Pipline Incident/B0086003.1301 Date Received:8/1/13

Sample Matrix: Water

CASE NARRATIVE

Sample Receipt

Sediment samples were received in good condition (see attached COC and Sample Receipt Form). The samples were received in
8oz wide mouth glass jars with Teflon lined lids. Three equipment blank water samples in two 40mL VOA vials was also received.
The water samples were sent to ALS Jacksonville to be analyzed for TOC using EPA 9060 and are reported in a separate data
package.

There were no discrepancies in the COC paperwork or samples. The samples were logged into the ALS LIMS system for the
following analyses.

Total Organic Carbon: EPA Lloyd Kahn 1988, Combustion / IR

Black Carbon: "Evaluation of a Protocol for the Quantification of Black Carbon in Sediments", Gustaffson, Global
Biogeochemical Cycles, Vol. 15, No. 4, December, 2001, Analysis by CHN Analyzer Combustion / IR/ TCD

Total Moisture: ASTM D2974 Air Dry Loss by Gravimetric Determination at 105°C (micro method)

After login, the samples were placed in a refrigerator at 4°C until the samples could be prepared for analysis.
Sample Preparation

The sediment samples were prepared for analysis using the following steps:

Samples were transferred to clean plastic drying trays and Air Dried at 30°C to 40°C for several days until dry.

The samples were weighed prior to and after drying to determine the Air Dry moisture loss. The AD moisture and residual
moisture were used to calculate the Total Moisture. The Total Moisture values are reported in the raw data.

The air dried samples were ground and homogenized to minus 60 mesh using a tungsten carbide grinding mill.
Quality Control and Analytical Issues
All QC data is within acceptance criteria unless noted below.

Duplicate RPD acceptance criteria of +20% apply only to sample and duplicate values that are greater than 10 times the reporting
limit for the sample.

After reviewing the final report is appears that the sample labeled as “SED-DA-028 (0 — 0.5) MS/MSD” (lab # T1301105-005) is
actually a field duplicate of sample “SED-DA-027 (0-0.5)” (T1301105-004) and not sample “SED-DA-028 (0-0.5)” (Lab # T1301105
-006). This was confirmed by the appearance of the samples — the lighter color of 028 (MS/MSD) more closely resembles 027
instead of 028. The sample ID on the original containers the samples were received in could not be verified against the ALS
laboratory number since the containers were disposed of after prep. A sample switch may have occurred in the field or during
sample preparation process.

Approved by %‘/ éoéz.m Date 9/10/2013 2 of 34
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TOC and CHN values are reported in wt% based on a moisture fee basis.
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Client:

Project:

Lancaster Laboratories

SAMPLE #

T1301105-001
T1301105-002
T1301105-003
T1301105-004
T1301105-005
T1301105-006
T1301105-007
T1301105-008
T1301105-009
T1301105-010
T1301105-011
T1301105-012
T1301105-013
T1301105-014
T1301105-015
T1301105-016
T1301105-017
T1301105-018
T1301105-019
T1301105-020

Printed 9/10/2013 10:50:25 AM

Mayflower Pipline Incident/B0086003.1301

SAMPLE CROSS-REFERENCE

CLIENT SAMPLE ID
SED-DA-029 (0-0.5)
SED-DA-EB-02-072913
SED-DA-030 (0-0.5)
SED-DA-028 (0-0.5)
SED-DA-028 (0-0.5) MS/MSD
SED-DA-027 (0-0.5)
SED-DA-026 (0-0.5)
SED-DA-EB-03-072913
SED-DA-025 (0-0.5)
SED-DA-024 (0-0.5)
SED-DA-DUP-02-073013
SED-DA-020 (0-0.5)
SED-DA-BG-007 (0-0.5)
SED-DA-EB-04-073113
SED-DA-BG-011 (0-0.5)
SED-DA-BG-010 (0-0.5)
SED-DA-BG-008 (0-0.5)
SED-DA-BG-009 (0-0.5)
SED-DA-BG-008 (0-0.5) MS/MSD
SED-DA-DUP-03-073113

4 of 34

Service Request:T1301105

DATE
7/29/2013
7/29/2013
7/29/2013
7/29/2013
7/29/2013
7/29/2013
7/30/2013
7/30/2013
7/30/2013
7/30/2013
7/30/2013
7/30/2013
7/30/2013
7/31/2013
7/31/2013
7/31/2013
7/31/2013
7/31/2013
7/31/2013
7/31/2013

Sample Summary
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Data Qualifiers
CAS Standard

Possible Tedlar bag artifact.

TIC is a suspected aldol-condensation product

Analyte found in the associated method blank as well as in the sample.

Reported results are not blank corrected.

The back section of the tube yielded higher results than the front.

Results indicated possible breakthrough; back section >=10% front section.

Result identification confirmed.

Compound identified in an analysis at a secondary dilution factor

Spike was diluted out

Reported results are corrected for desorption efficiency.

Estimated value. Concentration above calibration range

The percent difference for the serial dilution was greater than 10%, indicating a possible
matrix interference in the sample.

Sample analysis performed past holding time. See case narrative.

Initial analysis within holding time. Reanalysis for the required dilution was past holding
time.

Sample was received and analyzed past holding time.

Sample was extracted past required extraction holding time, but analyzed within analysis
holding time. See case narrative.

Internal standard not within the specified limits. See case narrative.

Estimated Value. Concentration found below MRL.

A deflection in the QC ion may indicate interference with the quantitation of this ion. The
concentration of this analyte should be considered as an estimate.

Analyte was detected above the method reporting limit prior to normalization.
Laboratory control sample recovery outside the specified limits; results may be biased
high.

Laboratory control sample recovery outside the specified limits; results may be biased low.
Laboratory control sample recovery outside the specified limits.

Matrix interference; results may be biased high.

The duplicate injection precision not met.

Matrix interference due to coelution with a non-target compound; results may be biased
high.

Presumptive evidence of a compound for TICs that have been identified based on a mass
spectral library search.

The Matrix Spike sample recovery is not within control limits. See case narrative.
Indicates chlorodiphenyl ether interference present at the retention time of the target
compound.

Pesticide/Aroclor target analyte > 40% difference for detected concentrations between GC
columns

Indicates as estimated value because the P and P + 2 theoretical abundance ratio does not
meet method criteria.

Duplicate Precision not met.

Duplicate precision not within the specified limits; however, the results are below the
MRL and considered estimated.

Surrogate recovery not within specified limits.

50f34
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Data Qualifiers
CAS Standard

The reported value was determined by the Method of Standard Additions (MSA).
Analyte is a tentatively identified compound, result is estimated.

Compound was analyzed for, but was not detected (ND).

The continuing calibration verification standard was outside (biased high) the specified
limits for this compound.

The continuing calibration verification standard was outside (biased low) the specified
limits for this compound.

Result quantified, but the corresponding peak was detected outside the generated retention
time window.

The post-digestion spike for furnace AA analysis is out of control limits, while sample
absorbance is less than 50% of spike absorbance.

See case narrative.

Recovery outside limits

The chromatogram resembles a petroleum product but does not match the calibration
standard.

The chromatogram does not resemble a petroleum product.

The MRL/MDL has been elevated due to a matrix interference.
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ALS Laboratory Group

ASTM
A2LA
CARB
CAS Number
CFC
CFU
DEC
DEQ
DHS
DOE
DOH
EPA
ELAP
GC
GC/MS
LUFT
M
MCL

MDL
MPN
MRL
NA
NC
NCASI
ND
NIOSH
PQL
RCRA
SIM
TPH

tr

Acronyms

American Society for Testing and Materials

American Association for Laboratory Accreditation

California Air Resources Board

Chemical Abstract Service registry Number

Chlorofluorocarbon

Colony-Forming Unit

Department of Environmental Conservation

Department of Environmental Quality

Department of Health Services

Department of Ecology

Department of Health

U. S. Environmental Protection Agency

Environmental Laboratory Accreditation Program

Gas Chromatography

Gas Chromatography/Mass Spectrometry

Leaking Underground Fuel Tank

Modified

Maximum Contaminant Level is the highest permissible concentration of a
substance allowed in drinking water as established by the USEPA.
Method Detection Limit

Most Probable Number

Method Reporting Limit

Not Applicable

Not Calculated

National Council of the Paper Industry for Air and Stream Improvement
Not Detected

National Institute for Occupational Safety and Health

Practical Quantitation Limit

Resource Conservation and Recovery Act

Selected Ion Monitoring

Total Petroleum Hydrocarbons

Trace level is the concentration of an analyte that is less than the PQL but
greater than or equal to the MDL.
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Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental
Analytical Report
Lancaster Laboratories Service Request: T1301105
Mayflower Pipline Incident/B0086003.1301 Date Collected: 07/29/13 10:30
Soil Date Received: 08/01/13 09:20
SED-DA-029 (0-0.5) Basis: Dry

Lab Code: T1301105-001
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 0.59 U  Percent (Solid)  0.59 0.2 1 08/29/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 3.26 Percent (Solid)  0.18 0.05 1 08/22/13

Printed 9/10/2013 10:50:27 AM 11 of 34 Superset Reference:13-0000257313 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental

Analytical Report
Lancaster Laboratories
Mayflower Pipline Incident/B0086003.1301
Soil

SED-DA-030 (0-0.5)

Service Request:
Date Collected:
Date Received:

Basis:

T1301105
07/29/13 11:20

08/01/13 09:20

Dry

Lab Code: T1301105-003
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 029 J Percent (Solid)  0.61 0.2 1 08/29/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 8.99 Percent (Solid) 0.2 0.06 1 08/22/13

Printed 9/10/2013 10:50:27 AM 12 of 34

Superset Reference:13-0000257313 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental

Analytical Report
Lancaster Laboratories
Mayflower Pipline Incident/B0086003.1301
Soil

SED-DA-028 (0-0.5)

Service Request:
Date Collected:
Date Received:

Basis:

T1301105
07/29/13 13:00

08/01/13 09:20

Dry

Lab Code: T1301105-004
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 021 J Percent (Solid)  0.53 0.18 1 08/29/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 8.65 Percent (Solid) 0.2 0.06 1 08/22/13

Printed 9/10/2013 10:50:27 AM 13 0of 34

Superset Reference:13-0000257313 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental
Analytical Report
Lancaster Laboratories Service Request: T1301105
Mayflower Pipline Incident/B0086003.1301 Date Collected: 07/29/13 13:00
Soil Date Received: 08/01/13 09:20
SED-DA-028 (0-0.5) MS/MSD Basis: Dry

Lab Code: T1301105-005
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 0.6 U  Percent (Solid) 0.6 0.2 1 08/29/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 5.06 Percent (Solid)  0.19 0.06 1 08/22/13

Printed 9/10/2013 10:50:27 AM 14 of 34 Superset Reference:13-0000257313 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental
Analytical Report
Lancaster Laboratories Service Request: T1301105
Mayflower Pipline Incident/B0086003.1301 Date Collected: 07/29/13 14:00
Soil Date Received: 08/01/13 09:20
SED-DA-027 (0-0.5) Basis: Dry

Lab Code: T1301105-006
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 0.52 U  Percent (Solid)  0.52 0.17 1 08/29/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 5.35 Percent (Solid)  0.19 0.06 1 08/22/13

Printed 9/10/2013 10:50:27 AM 15 of 34 Superset Reference:13-0000257313 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental

Analytical Report
Lancaster Laboratories
Mayflower Pipline Incident/B0086003.1301
Soil

SED-DA-026 (0-0.5)

Service Request:
Date Collected:
Date Received:

Basis:

T1301105
07/30/13 08:30

08/01/13 09:20

Dry

Lab Code: T1301105-007
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 03 J Percent (Solid)  0.54 0.19 1 08/29/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 12.5 Percent (Solid) 0.2 0.06 1 08/22/13

Printed 9/10/2013 10:50:27 AM 16 of 34

Superset Reference:13-0000257313 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.
dba ALS Environmental

Analytical Report
Lancaster Laboratories
Mayflower Pipline Incident/B0086003.1301
Soil

SED-DA-025 (0-0.5)

Service Request:

T1301105
07/30/13 09:45

08/01/13 09:20

Date Collected:
Date Received:

Basis: Dry

Lab Code: T1301105-009
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 032 J Percent (Solid) 0.6 0.21 1 08/29/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 8.11 Percent (Solid) 0.2 0.06 1 08/22/13

Printed 9/10/2013 10:50:27 AM

17 of 34

Superset Reference:13-0000257313 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental
Analytical Report
Lancaster Laboratories Service Request: T1301105
Mayflower Pipline Incident/B0086003.1301 Date Collected: 07/30/13 10:15
Soil Date Received: 08/01/13 09:20
SED-DA-024 (0-0.5) Basis: Dry

Lab Code: T1301105-010
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 0.56 U  Percent (Solid)  0.56 0.19 1 08/29/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 3.23 Percent (Solid)  0.18 0.05 1 08/22/13

Printed 9/10/2013 10:50:27 AM 18 of 34 Superset Reference:13-0000257313 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental
Analytical Report
Lancaster Laboratories Service Request: T1301105
Mayflower Pipline Incident/B0086003.1301 Date Collected: 07/30/13 00:00
Soil Date Received: 08/01/13 09:20
SED-DA-DUP-02-073013 Basis: Dry

Lab Code: T1301105-011
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 0.36 J Percent (Solid)  0.59 0.21 1 08/29/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 134 Percent (Solid)  0.19 0.06 1 08/22/13

Printed 9/10/2013 10:50:27 AM 19 of 34 Superset Reference:13-0000257313 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental

Analytical Report
Lancaster Laboratories
Mayflower Pipline Incident/B0086003.1301
Soil

SED-DA-020 (0-0.5)

Service Request:
Date Collected:
Date Received:

Basis:

T1301105
07/30/13 11:00

08/01/13 09:20

Dry

Lab Code: T1301105-012
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 0.36 J Percent (Solid)  0.55 0.19 1 08/29/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 11.6 Percent (Solid) 0.2 0.06 1 08/22/13

Printed 9/10/2013 10:50:27 AM 20 of 34

Superset Reference:13-0000257313 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental

Analytical Report
Lancaster Laboratories
Mayflower Pipline Incident/B0086003.1301
Soil

SED-DA-BG-007 (0-0.5)

Service Request:
Date Collected:
Date Received:

Basis:

T1301105
07/30/13 13:45

08/01/13 09:20

Dry

Lab Code: T1301105-013
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 0.57 U  Percent (Solid)  0.57 0.19 1 08/29/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 3.18 Percent (Solid) 0.2 0.06 1 08/22/13

Printed 9/10/2013 10:50:28 AM 21 of 34

Superset Reference:13-0000257313 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental

Analytical Report
Lancaster Laboratories
Mayflower Pipline Incident/B0086003.1301
Soil

SED-DA-BG-011 (0-0.5)

Service Request:
Date Collected:
Date Received:

Basis:

T1301105
07/31/13 09:45

08/01/13 09:20

Dry

Lab Code: T1301105-015
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 0.53 U  Percent (Solid)  0.53 0.18 1 08/29/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 2.37 Percent (Solid) 0.2 0.06 1 08/22/13

Printed 9/10/2013 10:50:28 AM 22 of 34

Superset Reference:13-0000257313 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental
Analytical Report
Lancaster Laboratories Service Request: T1301105
Mayflower Pipline Incident/B0086003.1301 Date Collected: 07/31/13 10:15
Soil Date Received: 08/01/13 09:20
SED-DA-BG-010 (0-0.5) Basis: Dry

Lab Code: T1301105-016
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 0.59 U  Percent (Solid)  0.59 0.2 1 08/29/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 2.10 Percent (Solid)  0.18 0.05 1 08/22/13

Printed 9/10/2013 10:50:28 AM 23 of 34 Superset Reference:13-0000257313 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental

Analytical Report
Lancaster Laboratories
Mayflower Pipline Incident/B0086003.1301
Soil

SED-DA-BG-008 (0-0.5)

Service Request:
Date Collected:
Date Received:

Basis:

T1301105
07/31/13 11:00

08/01/13 09:20

Dry

Lab Code: T1301105-017
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 022 J Percent (Solid)  0.59 0.2 1 08/29/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 4.18 Percent (Solid) 0.2 0.06 1 08/22/13

Printed 9/10/2013 10:50:28 AM 24 of 34

Superset Reference:13-0000257313 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental

Analytical Report
Lancaster Laboratories
Mayflower Pipline Incident/B0086003.1301
Soil

SED-DA-BG-009 (0-0.5)

Service Request:
Date Collected:
Date Received:

Basis:

T1301105
07/31/13 11:45

08/01/13 09:20

Dry

Lab Code: T1301105-018
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 0.52 U  Percent (Solid)  0.52 0.17 1 08/29/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 1.86 Percent (Solid) 0.2 0.06 1 08/22/13

Printed 9/10/2013 10:50:28 AM 25 of 34

Superset Reference:13-0000257313 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental
Analytical Report
Lancaster Laboratories Service Request: T1301105
Mayflower Pipline Incident/B0086003.1301 Date Collected: 07/31/13 11:00
Soil Date Received: 08/01/13 09:20
SED-DA-BG-008 (0-0.5) MS/MSD Basis: Dry

Lab Code: T1301105-019
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 02 J Percent (Solid)  0.56 0.19 1 08/29/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 3.89 Percent (Solid)  0.19 0.06 1 08/22/13

Printed 9/10/2013 10:50:28 AM 26 of 34 Superset Reference:13-0000257313 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental
Analytical Report
Lancaster Laboratories Service Request: T1301105
Mayflower Pipline Incident/B0086003.1301 Date Collected: 07/31/13 00:00
Soil Date Received: 08/01/13 09:20
SED-DA-DUP-03-073113 Basis: Dry

Lab Code: T1301105-020
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 0.56 U  Percent (Solid)  0.56 0.19 1 08/29/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 1.92 Percent (Solid)  0.19 0.06 1 08/22/13

Printed 9/10/2013 10:50:28 AM 27 of 34 Superset Reference:13-0000257313 rev 00



ALS Group USA, Corp.

dba ALS Environmental
QA/QC Report
Client: Lancaster Laboratories Service Request:T1301105
Project: Mayflower Pipline Incident/B0086003.1301 Date Analyzed:08/22/13 - 08/29/13
Sample Matrix: Soil
Lab Control Sample Summary
General Chemistry Parameters
Units:Percent (Solid)
Basis:Dry
Lab Control Sample
T1301105-LCS1
Analyte Name Analytical Method Result Spike Amount % Rec % Rec Limits
Carbon GBC Cyc 54 881-890 12 01 3.22 3.35 96.1 80-120
Carbon, Total Organic (TOC) EPA LKahn 7-27-1988 0.550 0.528 104.2 85-115

Printed 9/10/2013 10:50:28 AM

28 of 34

Superset Reference:13-0000257313 rev 00



ALS Group USA, Corp.

dba ALS Environmental
QA/QC Report
Client: Lancaster Laboratories Service Request:T1301105
Project: Mayflower Pipline Incident/B0086003.1301 Date Analyzed:08/22/13 - 08/29/13
Sample Matrix: Soil
Lab Control Sample Summary
General Chemistry Parameters
Units:Percent (Solid)
Basis:Dry
Lab Control Sample
T1301105-LCS2
Analyte Name Analytical Method Result Spike Amount % Rec % Rec Limits
Carbon GBC Cyc 54 881-890 12 01 0.860 0.92 93.5 80-120
Carbon, Total Organic (TOC) EPA LKahn 7-27-1988 28.5 314 90.7 85-115

Printed 9/10/2013 10:50:28 AM

29 of 34

Superset Reference:13-0000257313 rev 00



ALS Group USA, Corp.

dba ALS Environmental
QA/QC Report
Client: Lancaster Laboratories Service Request: T1301105
Project: Mayflower Pipline Incident/B0086003.1301 Date Analyzed: 08/29/13
Sample Matrix: Soil
Lab Control Sample Summary
Carbon

Analysis Method: GBC Cyc 54 881-890 12 01 Units: Percent (Solid)

Basis: Dry

Analysis Lot: 356445

Spike % Rec

Sample Name Lab Code Result Amount % Rec Limits
Lab Control Sample T1301105-LCS3 43.9 433 101.3 80-120

Printed 9/10/2013 10:50:28 AM 30 Of 34 Superset Reference:13-0000257313 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental

Analytical Report
Lancaster Laboratories
Mayflower Pipline Incident/B0086003.1301
Soil

Method Blank

Service Request:
Date Collected:
Date Received:

Basis:

T1301105
NA

NA

Dry

Lab Code: T1301105-MB2
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 0.6 U  Percent (Solid) 0.6 0.2 1 08/29/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 0.2 U  Percent (Solid) 0.2 0.06 1 08/22/13

Printed 9/10/2013 10:50:28 AM 31 of 34

Superset Reference:13-0000257313 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental

Analytical Report
Lancaster Laboratories
Mayflower Pipline Incident/B0086003.1301
Soil

Method Blank

Service Request:
Date Collected:
Date Received:

Basis:

T1301105
NA

NA

Dry

Lab Code: T1301105-MB3
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 0.6 U  Percent (Solid) 0.6 0.2 1 08/29/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 0.0700 J Percent (Solid) 0.2 0.06 1 08/22/13

Printed 9/10/2013 10:50:28 AM 32 of 34

Superset Reference:13-0000257313 rev 00



QA/QC Report

ALS Group USA, Corp.
dba ALS Environmental

Client: Lancaster Laboratories Service Request: T1301105
Project Mayflower Pipline Incident/B0086003.1301 Date Collected: 07/29/13
Sample Matrix: Soil Date Received: 08/01/13
Date Analyzed: 08/29/13
Replicate Sample Summary
General Chemistry Parameters
Sample Name: SED-DA-029 (0-0.5) Units: Percent (Solid)
Lab Code: T1301105-001 Basis: Dry
Duplicate
Sample
T1301105-
Sample 001DUP
Analyte Name Analysis Method MDL Result Result Average RPD RPD Limit
Carbon GBC Cyc 54 881-890 12 01 0.2 0.6 0.6 NC NC 20

Results flagged with an asterisk (*) indicate values outside control criteria.

Results flagged with a pound (#) indicate the control criteria is not applicable.

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.

Printed 9/10/2013 10:50:28 AM
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ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

Client: Lancaster Laboratories Service Request: T1301105
Project Mayflower Pipline Incident/B0086003.1301 Date Collected: 07/30/13
Sample Matrix: Soil Date Received: 08/01/13
Date Analyzed: 08/29/13
Replicate Sample Summary
General Chemistry Parameters
Sample Name: SED-DA-020 (0-0.5) Units: Percent (Solid)
Lab Code: T1301105-012 Basis: Dry
Duplicate
Sample
T1301105-
Sample 012DUP
Analyte Name Analysis Method MRL  MDL Result Average RPD _ RPD Limit
Carbon GBC Cyc 54 881-890 12 01 0.53 0.18 0.36 0.380 11 20

Results flagged with an asterisk (*) indicate values outside control criteria.

Results flagged with a pound (#) indicate the control criteria is not applicable.

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.

Printed 9/10/2013 10:50:28 AM

34 of 34

Superset Reference:13-0000257313 rev 00



ALS
September 10, 2013 Service Request No:T1301139

Rhiannon Parmelee

Arcadis

630 Plaza Dr. Suite 100
Highlands Ranch, CO 80129

Laboratory Results for: Mayflower Pipline Incident

Dear Rhiannon,

Enclosed are the results of the sample(s) submitted to our laboratory August 06, 2013
For your reference, these analyses have been assigned our service request number T1301139.

All analyses were performed according to our laboratory’s quality assurance program. The test
results meet requirements of the ISO 17025 standards except as noted in the case narrative report.
All results are intended to be considered in their entirety, and Columbia Analytical Services, Inc.
dba ALS Environmental (ALS) is not responsible for use of less than the complete report. Results
apply only to the items submitted to the laboratory for analysis and individual items (samples)
analyzed, as listed in the report.

Respectfully submitted,
ALS Group USA, Corp. dba ALS Environmental

%{//oézo/’m

Wendy Hyatt
Project Chemist

ADDRESS 3860 S. Palo Verde Road, Suite 302, Tucson, AZ 85714
PHONE +1 520 573 1061 FAX +1 520 573 1063

ALS Group USA, Corp

dba ALS Environmental

1 of 57



3860 S. Palo Verde Rd., Tucson, AZ 85714 | 520-573-1061 | www.caslab.com

ALS
Client: Lancaster Laboratories Service Request: 71301139
Project: Mayflower Pipline Incident/B0086003.1301 Date Received:8/6/13

Sample Matrix: Water

CASE NARRATIVE

Sample Receipt

Sediment samples were received in good condition (see attached COC and Sample Receipt Form). The samples were received in
8oz wide mouth glass jars with Teflon lined lids. Two equipment blank water samples in two 40mL VOA vials were also received.
The water samples were sent to ALS Jacksonville to be analyzed for TOC using EPA 9060 and are reported in a separate data
package.

There were no discrepancies in the COC paperwork or samples. The samples were logged into the ALS LIMS system for the
following analyses.

Total Organic Carbon: EPA Lloyd Kahn 1988, Combustion / IR

Black Carbon: "Evaluation of a Protocol for the Quantification of Black Carbon in Sediments", Gustaffson, Global
Biogeochemical Cycles, Vol. 15, No. 4, December, 2001, Analysis by CHN Analyzer Combustion / IR/ TCD

Total Moisture: ASTM D2974 Air Dry Loss by Gravimetric Determination at 105°C (micro method)

After login, the samples were placed in a refrigerator at 4°C until the samples could be prepared for analysis.
Sample Preparation

The sediment samples were prepared for analysis using the following steps:

Samples were transferred to clean plastic drying trays and Air Dried at 30°C to 40°C for several days until dry.

The samples were weighed prior to and after drying to determine the Air Dry moisture loss. The AD moisture and residual
moisture were used to calculate the Total Moisture. The Total Moisture values are reported in the raw data.

The air dried samples were ground and homogenized to minus 60 mesh using a tungsten carbide grinding mill.
Quality Control and Analytical Issues
All QC data is within acceptance criteria unless noted below.

Duplicate RPD acceptance criteria of +20% apply only to sample and duplicate values that are greater than 10 times the reporting
limit for the sample.

TOC and CHN values are reported in wt% based on a moisture fee basis.

Approved by o &= m Date 9/10/2013 2 of 57




Client:

Project:

Lancaster Laboratories

SAMPLE #

T1301139-001
T1301139-002
T1301139-003
T1301139-004
T1301139-005
T1301139-006
T1301139-007
T1301139-008
T1301139-009
T1301139-010
T1301139-011
T1301139-012
T1301139-013
T1301139-014
T1301139-015
T1301139-016
T1301139-017
T1301139-018
T1301139-019
T1301139-020
T1301139-021
T1301139-022
T1301139-023
T1301139-024
T1301139-025
T1301139-026
T1301139-027
T1301139-028
T1301139-029
T1301139-030
T1301139-031
T1301139-032
T1301139-033
T1301139-034

Printed 9/10/2013 8:23:54 AM

Mayflower Pipline Incident/B0086003.1301

SAMPLE CROSS-REFERENCE

CLIENT SAMPLE ID
SO-DA-012 (0.0-0.5)
SO-DA-013 (0.0-0.5)
SO-DA-014 (0.0-0.5)
SO-DA-015 (0.0-0.5)
SO-DA-015 (0.0-0.5) MS/MSD
SO-DA-Dup-01-080113
SO-DA-011 (0-0.5)
SO-DA-010 (0-0.5)
SO-DA-011 (0-0.5) MS/MSD
SO-DA-Dup-02-080213
SO-DA-009 (0-0.5)
SO-DA-008 (0-0.5)
SO-DA-007 (0-0.5)
SO-DA-EB-01-080213
SED-DA-009 (0-0.5)
SED-DA-008 (0-0.5)
SED-DA-008 MS/MSD (0-0.5)
SED-DA-007 (0-0.5)
SED-DA-006 (0-0.5)
SED-DA-005 (0-0.5)
SED-DA-010 (0-0.5)
SED-DA-011 (0-0.5)
SED-DA-EB-05-080313
SED-DA-Dup-04-080313
SED-DA-012 (0-0.5)
SED-DA-012 (0-0.5) MS/MSD
SED-DA-013 (0-0.5)
SED-DA-BG-004 (0-0.5)
SED-DA-BG-005 (0-0.5)
SED-DA-BG-006 (0-0.5)
SED-DA-014 (0-0.5)
SED-DA-015 (0-0.5)
SED-DA-016 (0-0.5)
SED-DA-017 (0-0.5)

3 of 57

Service Request:T1301139

DATE
8/1/2013
8/1/2013
8/1/2013
8/1/2013
8/1/2013
8/1/2013
8/2/2013
8/2/2013
8/2/2013
8/2/2013
8/2/2013
8/2/2013
8/2/2013
8/2/2013
8/2/2013
8/3/2013
8/3/2013
8/3/2013
8/3/2013
8/3/2013
8/3/2013
8/3/2013
8/3/2013
8/3/2013
8/4/2013
8/4/2013
8/4/2013
8/4/2013
8/4/2013
8/5/2013
8/5/2013
8/5/2013
8/5/2013
8/5/2013

Sample Summary
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Data Qualifiers
CAS Standard

Possible Tedlar bag artifact.

TIC is a suspected aldol-condensation product

Analyte found in the associated method blank as well as in the sample.

Reported results are not blank corrected.

The back section of the tube yielded higher results than the front.

Results indicated possible breakthrough; back section >=10% front section.

Result identification confirmed.

Compound identified in an analysis at a secondary dilution factor

Spike was diluted out

Reported results are corrected for desorption efficiency.

Estimated value. Concentration above calibration range

The percent difference for the serial dilution was greater than 10%, indicating a possible
matrix interference in the sample.

Sample analysis performed past holding time. See case narrative.

Initial analysis within holding time. Reanalysis for the required dilution was past holding
time.

Sample was received and analyzed past holding time.

Sample was extracted past required extraction holding time, but analyzed within analysis
holding time. See case narrative.

Internal standard not within the specified limits. See case narrative.

Estimated Value. Concentration found below MRL.

A deflection in the QC ion may indicate interference with the quantitation of this ion. The
concentration of this analyte should be considered as an estimate.

Analyte was detected above the method reporting limit prior to normalization.
Laboratory control sample recovery outside the specified limits; results may be biased
high.

Laboratory control sample recovery outside the specified limits; results may be biased low.
Laboratory control sample recovery outside the specified limits.

Matrix interference; results may be biased high.

The duplicate injection precision not met.

Matrix interference due to coelution with a non-target compound; results may be biased
high.

Presumptive evidence of a compound for TICs that have been identified based on a mass
spectral library search.

The Matrix Spike sample recovery is not within control limits. See case narrative.
Indicates chlorodiphenyl ether interference present at the retention time of the target
compound.

Pesticide/Aroclor target analyte > 40% difference for detected concentrations between GC
columns

Indicates as estimated value because the P and P + 2 theoretical abundance ratio does not
meet method criteria.

Duplicate Precision not met.

Duplicate precision not within the specified limits; however, the results are below the
MRL and considered estimated.

Surrogate recovery not within specified limits.

4 of 57
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Data Qualifiers
CAS Standard

The reported value was determined by the Method of Standard Additions (MSA).
Analyte is a tentatively identified compound, result is estimated.

Compound was analyzed for, but was not detected (ND).

The continuing calibration verification standard was outside (biased high) the specified
limits for this compound.

The continuing calibration verification standard was outside (biased low) the specified
limits for this compound.

Result quantified, but the corresponding peak was detected outside the generated retention
time window.

The post-digestion spike for furnace AA analysis is out of control limits, while sample
absorbance is less than 50% of spike absorbance.

See case narrative.

Recovery outside limits

The chromatogram resembles a petroleum product but does not match the calibration
standard.

The chromatogram does not resemble a petroleum product.

The MRL/MDL has been elevated due to a matrix interference.

5 of 57



ALS Laboratory Group

ASTM
A2LA
CARB
CAS Number
CFC
CFU
DEC
DEQ
DHS
DOE
DOH
EPA
ELAP
GC
GC/MS
LUFT
M
MCL

MDL
MPN
MRL
NA
NC
NCASI
ND
NIOSH
PQL
RCRA
SIM
TPH

tr

Acronyms

American Society for Testing and Materials

American Association for Laboratory Accreditation

California Air Resources Board

Chemical Abstract Service registry Number

Chlorofluorocarbon

Colony-Forming Unit

Department of Environmental Conservation

Department of Environmental Quality

Department of Health Services

Department of Ecology

Department of Health

U. S. Environmental Protection Agency

Environmental Laboratory Accreditation Program

Gas Chromatography

Gas Chromatography/Mass Spectrometry

Leaking Underground Fuel Tank

Modified

Maximum Contaminant Level is the highest permissible concentration of a
substance allowed in drinking water as established by the USEPA.
Method Detection Limit

Most Probable Number

Method Reporting Limit

Not Applicable

Not Calculated

National Council of the Paper Industry for Air and Stream Improvement
Not Detected

National Institute for Occupational Safety and Health

Practical Quantitation Limit

Resource Conservation and Recovery Act

Selected Ion Monitoring

Total Petroleum Hydrocarbons

Trace level is the concentration of an analyte that is less than the PQL but
greater than or equal to the MDL.
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Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental
Analytical Report
Lancaster Laboratories Service Request: T1301139
Mayflower Pipline Incident/B0086003.1301 Date Collected: 08/01/13 09:50
Soil Date Received: 08/06/13 09:55
SO-DA-012 (0.0-0.5) Basis: Dry

Lab Code: T1301139-001
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 0.57 U  Percent (Solid)  0.57 0.19 1 08/30/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 0.700 Percent (Solid)  0.19 0.06 1 08/22/13

Printed 9/10/2013 8:23:57 AM 12 Of 57 Superset Reference:13-0000257807 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental
Analytical Report
Lancaster Laboratories Service Request: T1301139
Mayflower Pipline Incident/B0086003.1301 Date Collected: 08/01/13 11:00
Soil Date Received: 08/06/13 09:55
SO-DA-013 (0.0-0.5) Basis: Dry

Lab Code: T1301139-002
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 0.53 U  Percent (Solid)  0.53 0.18 1 08/30/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 0.320 Percent (Solid)  0.17 0.05 1 08/22/13

Printed 9/10/2013 8:23:57 AM 13 Of 57 Superset Reference:13-0000257807 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental
Analytical Report
Lancaster Laboratories Service Request: T1301139
Mayflower Pipline Incident/B0086003.1301 Date Collected: 08/01/13 12:00
Soil Date Received: 08/06/13 09:55
SO-DA-014 (0.0-0.5) Basis: Dry

Lab Code: T1301139-003
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 0.52 U  Percent (Solid)  0.52 0.17 1 08/30/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 1.22 Percent (Solid)  0.18 0.06 1 08/22/13

Printed 9/10/2013 8:23:57 AM 14 Of 57 Superset Reference:13-0000257807 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental
Analytical Report
Lancaster Laboratories Service Request: T1301139
Mayflower Pipline Incident/B0086003.1301 Date Collected: 08/01/13 14:00
Soil Date Received: 08/06/13 09:55
SO-DA-015 (0.0-0.5) Basis: Dry

Lab Code: T1301139-004
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 0.59 U  Percent (Solid)  0.59 0.2 1 08/30/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 1.86 Percent (Solid)  0.19 0.06 1 08/22/13

Printed 9/10/2013 8:23:57 AM 15 of 57 Superset Reference:13-0000257807 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental
Analytical Report
Lancaster Laboratories Service Request: T1301139
Mayflower Pipline Incident/B0086003.1301 Date Collected: 08/01/13 14:00
Soil Date Received: 08/06/13 09:55
SO-DA-015 (0.0-0.5) MS/MSD Basis: Dry

Lab Code: T1301139-005
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 0.6 U  Percent (Solid) 0.6 0.2 1 08/30/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 1.67 Percent (Solid)  0.18 0.05 1 08/22/13

Printed 9/10/2013 8:23:57 AM 16 Of 57 Superset Reference:13-0000257807 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental
Analytical Report
Lancaster Laboratories Service Request: T1301139
Mayflower Pipline Incident/B0086003.1301 Date Collected: 08/01/13 00:00
Soil Date Received: 08/06/13 09:55
SO-DA-Dup-01-080113 Basis: Dry

Lab Code: T1301139-006
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 0.59 U  Percent (Solid)  0.59 0.2 1 08/30/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 1.11 Percent (Solid)  0.18 0.05 1 08/22/13

Printed 9/10/2013 8:23:57 AM 17 of 57 Superset Reference:13-0000257807 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental
Analytical Report
Lancaster Laboratories Service Request: T1301139
Mayflower Pipline Incident/B0086003.1301 Date Collected: 08/02/13 08:10
Soil Date Received: 08/06/13 09:55
SO-DA-011 (0-0.5) Basis: Dry

Lab Code: T1301139-007
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 0.51 U  Percent (Solid)  0.51 0.17 1 08/30/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 0.890 Percent (Solid)  0.17 0.05 1 08/22/13

Printed 9/10/2013 8:23:57 AM 1 8 Of 57 Superset Reference:13-0000257807 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental
Analytical Report
Lancaster Laboratories Service Request: T1301139
Mayflower Pipline Incident/B0086003.1301 Date Collected: 08/02/13 09:20
Soil Date Received: 08/06/13 09:55
SO-DA-010 (0-0.5) Basis: Dry

Lab Code: T1301139-008
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 0.59 U  Percent (Solid)  0.59 0.2 1 08/30/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 3.25 Percent (Solid)  0.17 0.05 1 08/22/13

Printed 9/10/2013 8:23:57 AM 19 Of 57 Superset Reference:13-0000257807 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental
Analytical Report
Lancaster Laboratories Service Request: T1301139
Mayflower Pipline Incident/B0086003.1301 Date Collected: 08/02/13 08:10
Soil Date Received: 08/06/13 09:55
SO-DA-011 (0-0.5) MS/MSD Basis: Dry

Lab Code: T1301139-009
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 0.5 U  Percent (Solid) 0.5 0.17 1 08/30/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 0.990 Percent (Solid)  0.17 0.05 1 08/22/13

Printed 9/10/2013 8:23:57 AM 20 Of 57 Superset Reference:13-0000257807 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental
Analytical Report
Lancaster Laboratories Service Request: T1301139
Mayflower Pipline Incident/B0086003.1301 Date Collected: 08/02/13 00:00
Soil Date Received: 08/06/13 09:55
SO-DA-Dup-02-080213 Basis: Dry

Lab Code: T1301139-010
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 0.58 U  Percent (Solid)  0.58 0.2 1 08/30/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 1.82 Percent (Solid)  0.16 0.05 1 08/23/13

Printed 9/10/2013 8:23:57 AM 2 1 Of 57 Superset Reference:13-0000257807 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental
Analytical Report
Lancaster Laboratories Service Request: T1301139
Mayflower Pipline Incident/B0086003.1301 Date Collected: 08/02/13 10:00
Soil Date Received: 08/06/13 09:55
SO-DA-009 (0-0.5) Basis: Dry

Lab Code: T1301139-011
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 0.56 U  Percent (Solid)  0.56 0.19 1 08/30/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 0.83 Percent (Solid)  0.19 0.06 1 08/23/13

Printed 9/10/2013 8:23:57 AM 22 Of 57 Superset Reference:13-0000257807 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental
Analytical Report
Lancaster Laboratories Service Request: T1301139
Mayflower Pipline Incident/B0086003.1301 Date Collected: 08/02/13 10:30
Soil Date Received: 08/06/13 09:55
SO-DA-008 (0-0.5) Basis: Dry

Lab Code: T1301139-012
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 0.55 U  Percent (Solid)  0.55 0.18 1 08/30/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 0.35 Percent (Solid)  0.19 0.06 1 08/23/13

Printed 9/10/2013 8:23:57 AM 23 Of 57 Superset Reference:13-0000257807 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental
Analytical Report
Lancaster Laboratories Service Request: T1301139
Mayflower Pipline Incident/B0086003.1301 Date Collected: 08/02/13 11:00
Soil Date Received: 08/06/13 09:55
SO-DA-007 (0-0.5) Basis: Dry

Lab Code: T1301139-013
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 0.59 U  Percent (Solid)  0.59 0.2 1 08/30/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 0.28 Percent (Solid)  0.19 0.06 1 08/23/13

Printed 9/10/2013 8:23:57 AM 24 Of 57 Superset Reference:13-0000257807 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental
Analytical Report
Lancaster Laboratories Service Request: T1301139
Mayflower Pipline Incident/B0086003.1301 Date Collected: 08/02/13 14:15
Soil Date Received: 08/06/13 09:55
SED-DA-009 (0-0.5) Basis: Dry

Lab Code: T1301139-015
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 0.55 U  Percent (Solid)  0.55 0.19 1 08/30/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 0.31 Percent (Solid)  0.16 0.05 1 08/23/13

Printed 9/10/2013 8:23:57 AM 25 of 57 Superset Reference:13-0000257807 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental
Analytical Report
Lancaster Laboratories Service Request: T1301139
Mayflower Pipline Incident/B0086003.1301 Date Collected: 08/03/13 07:45
Soil Date Received: 08/06/13 09:55
SED-DA-008 (0-0.5) Basis: Dry

Lab Code: T1301139-016
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 0.55 U  Percent (Solid)  0.55 0.18 1 08/30/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 0.25 Percent (Solid)  0.18 0.05 1 08/23/13

Printed 9/10/2013 8:23:57 AM 26 Of 57 Superset Reference:13-0000257807 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental
Analytical Report
Lancaster Laboratories Service Request: T1301139
Mayflower Pipline Incident/B0086003.1301 Date Collected: 08/03/13 07:45
Soil Date Received: 08/06/13 09:55
SED-DA-008 MS/MSD (0-0.5) Basis: Dry

Lab Code: T1301139-017
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 0.6 U  Percent (Solid) 0.6 0.2 1 08/30/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 0.19 Percent (Solid)  0.16 0.05 1 08/23/13

Printed 9/10/2013 8:23:58 AM 27 of 57 Superset Reference:13-0000257807 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental
Analytical Report
Lancaster Laboratories Service Request: T1301139
Mayflower Pipline Incident/B0086003.1301 Date Collected: 08/03/13 09:00
Soil Date Received: 08/06/13 09:55
SED-DA-007 (0-0.5) Basis: Dry

Lab Code: T1301139-018
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 0.59 U  Percent (Solid)  0.59 0.2 1 08/30/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 0.26 Percent (Solid)  0.17 0.05 1 08/23/13

Printed 9/10/2013 8:23:58 AM 28 Of 57 Superset Reference:13-0000257807 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental
Analytical Report
Lancaster Laboratories Service Request: T1301139
Mayflower Pipline Incident/B0086003.1301 Date Collected: 08/03/13 10:30
Soil Date Received: 08/06/13 09:55
SED-DA-006 (0-0.5) Basis: Dry

Lab Code: T1301139-019
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 0.59 U  Percent (Solid)  0.59 0.2 1 08/30/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 0.14 J Percent (Solid)  0.18 0.05 1 08/23/13

Printed 9/10/2013 8:23:58 AM 29 Of 57 Superset Reference:13-0000257807 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental
Analytical Report
Lancaster Laboratories Service Request: T1301139
Mayflower Pipline Incident/B0086003.1301 Date Collected: 08/03/13 11:30
Soil Date Received: 08/06/13 09:55
SED-DA-005 (0-0.5) Basis: Dry

Lab Code: T1301139-020
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 0.59 U  Percent (Solid)  0.59 0.2 1 08/30/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 0.37 Percent (Solid)  0.17 0.05 1 08/23/13
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Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental
Analytical Report
Lancaster Laboratories Service Request: T1301139
Mayflower Pipline Incident/B0086003.1301 Date Collected: 08/03/13 14:10
Soil Date Received: 08/06/13 09:55
SED-DA-010 (0-0.5) Basis: Dry

Lab Code: T1301139-021
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 0.56 U  Percent (Solid)  0.56 0.19 1 08/30/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 0.19 Percent (Solid)  0.17 0.05 1 08/23/13

Printed 9/10/2013 8:23:58 AM 3 1 Of 57 Superset Reference:13-0000257807 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental
Analytical Report
Lancaster Laboratories Service Request: T1301139
Mayflower Pipline Incident/B0086003.1301 Date Collected: 08/03/13 15:00
Soil Date Received: 08/06/13 09:55
SED-DA-011 (0-0.5) Basis: Dry

Lab Code: T1301139-022
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 0.58 U  Percent (Solid)  0.58 0.19 1 08/30/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 0.17 Percent (Solid)  0.16 0.05 1 08/23/13
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Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental
Analytical Report
Lancaster Laboratories Service Request: T1301139
Mayflower Pipline Incident/B0086003.1301 Date Collected: 08/03/13 00:00
Soil Date Received: 08/06/13 09:55
SED-DA-Dup-04-080313 Basis: Dry

Lab Code: T1301139-024
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 0.57 U  Percent (Solid)  0.57 0.19 1 08/30/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 0.56 Percent (Solid)  0.19 0.06 1 08/23/13
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Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental
Analytical Report
Lancaster Laboratories Service Request: T1301139
Mayflower Pipline Incident/B0086003.1301 Date Collected: 08/04/13 09:30
Soil Date Received: 08/06/13 09:55
SED-DA-012 (0-0.5) Basis: Dry

Lab Code: T1301139-025
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 0.6 U  Percent (Solid) 0.6 0.2 1 08/30/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 0.18 Percent (Solid)  0.16 0.05 1 08/23/13

Printed 9/10/2013 8:23:58 AM 34 Of 57 Superset Reference:13-0000257807 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental
Analytical Report
Lancaster Laboratories Service Request: T1301139
Mayflower Pipline Incident/B0086003.1301 Date Collected: 08/04/13 09:30
Soil Date Received: 08/06/13 09:55
SED-DA-012 (0-0.5) MS/MSD Basis: Dry

Lab Code: T1301139-026
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 0.57 U  Percent (Solid)  0.57 0.19 1 08/30/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 0.18 J Percent (Solid)  0.18 0.05 1 08/23/13
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Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental
Analytical Report
Lancaster Laboratories Service Request: T1301139
Mayflower Pipline Incident/B0086003.1301 Date Collected: 08/04/13 10:15
Soil Date Received: 08/06/13 09:55
SED-DA-013 (0-0.5) Basis: Dry

Lab Code: T1301139-027
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 0.57 U  Percent (Solid)  0.57 0.19 1 08/30/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 0.21 Percent (Solid)  0.16 0.05 1 08/23/13
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Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental
Analytical Report
Lancaster Laboratories Service Request: T1301139
Mayflower Pipline Incident/B0086003.1301 Date Collected: 08/04/13 09:50
Soil Date Received: 08/06/13 09:55
SED-DA-BG-004 (0-0.5) Basis: Dry

Lab Code: T1301139-028
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 0.54 U  Percent (Solid)  0.54 0.18 1 08/30/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 1.94 Percent (Solid)  0.18 0.05 1 08/23/13
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Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental
Analytical Report
Lancaster Laboratories Service Request: T1301139
Mayflower Pipline Incident/B0086003.1301 Date Collected: 08/04/13 09:55
Soil Date Received: 08/06/13 09:55
SED-DA-BG-005 (0-0.5) Basis: Dry

Lab Code: T1301139-029
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 0.73 U  Percent (Solid)  0.73 0.25 1 08/30/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 0.42 Percent (Solid)  0.16 0.05 1 08/23/13

Printed 9/10/2013 8:23:58 AM 3 8 Of 57 Superset Reference:13-0000257807 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental
Analytical Report
Lancaster Laboratories Service Request: T1301139
Mayflower Pipline Incident/B0086003.1301 Date Collected: 08/05/13 09:30
Soil Date Received: 08/06/13 09:55
SED-DA-BG-006 (0-0.5) Basis: Dry

Lab Code: T1301139-030
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 0.48 U  Percent (Solid) 0.48 0.16 1 08/30/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 0.31 Percent (Solid)  0.17 0.05 1 08/23/13
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Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental
Analytical Report
Lancaster Laboratories Service Request: T1301139
Mayflower Pipline Incident/B0086003.1301 Date Collected: 08/05/13 09:45
Soil Date Received: 08/06/13 09:55
SED-DA-014 (0-0.5) Basis: Dry

Lab Code: T1301139-031
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 0.5 U  Percent (Solid) 0.5 0.17 1 08/30/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 017 J Percent (Solid)  0.18 0.05 1 08/23/13
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Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental
Analytical Report
Lancaster Laboratories Service Request: T1301139
Mayflower Pipline Incident/B0086003.1301 Date Collected: 08/05/13 11:30
Soil Date Received: 08/06/13 09:55
SED-DA-015 (0-0.5) Basis: Dry

Lab Code: T1301139-032
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 0.49 U  Percent (Solid)  0.49 0.17 1 08/30/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 2.15 Percent (Solid)  0.16 0.05 1 08/23/13
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Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental
Analytical Report
Lancaster Laboratories Service Request: T1301139
Mayflower Pipline Incident/B0086003.1301 Date Collected: 08/05/13 12:30
Soil Date Received: 08/06/13 09:55
SED-DA-016 (0-0.5) Basis: Dry

Lab Code: T1301139-033
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 0.63 U  Percent (Solid)  0.63 0.21 1 08/30/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 5.48 Percent (Solid)  0.18 0.05 1 08/23/13

Printed 9/10/2013 8:23:58 AM 42 Of 57 Superset Reference:13-0000257807 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental
Analytical Report
Lancaster Laboratories Service Request: T1301139
Mayflower Pipline Incident/B0086003.1301 Date Collected: 08/05/13 12:45
Soil Date Received: 08/06/13 09:55
SED-DA-017 (0-0.5) Basis: Dry

Lab Code: T1301139-034
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 0.57 U  Percent (Solid)  0.57 0.19 1 08/30/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 1.88 Percent (Solid)  0.17 0.05 1 08/23/13

Printed 9/10/2013 8:23:58 AM 43 Of 57 Superset Reference:13-0000257807 rev 00



ALS Group USA, Corp.

dba ALS Environmental
QA/QC Report
Client: Lancaster Laboratories Service Request:T1301139
Project: Mayflower Pipline Incident/B0086003.1301 Date Analyzed:08/22/13 - 08/30/13
Sample Matrix: Soil
Lab Control Sample Summary
General Chemistry Parameters
Units:Percent (Solid)
Basis:Dry
Lab Control Sample
T1301139-LCS1
Analyte Name Analytical Method Result Spike Amount % Rec % Rec Limits
Carbon GBC Cyc 54 881-890 12 01 3.21 3.35 95.8 80-120
Carbon, Total Organic (TOC) EPA LKahn 7-27-1988 0.520 0.528 98.5 85-115

Printed 9/10/2013 8:23:58 AM
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ALS Group USA, Corp.

dba ALS Environmental
QA/QC Report
Client: Lancaster Laboratories Service Request:T1301139
Project: Mayflower Pipline Incident/B0086003.1301 Date Analyzed:08/22/13 - 08/30/13
Sample Matrix: Soil
Lab Control Sample Summary
General Chemistry Parameters
Units:Percent (Solid)
Basis:Dry
Lab Control Sample
T1301139-LCS2
Analyte Name Analytical Method Result Spike Amount % Rec % Rec Limits
Carbon GBC Cyc 54 881-890 12 01 0.850 0.92 92.4 80-120
Carbon, Total Organic (TOC) EPA LKahn 7-27-1988 30.2 314 96 85-115

Printed 9/10/2013 8:23:58 AM
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ALS Group USA, Corp.

dba ALS Environmental
QA/QC Report
Client: Lancaster Laboratories Service Request:T1301139
Project: Mayflower Pipline Incident/B0086003.1301 Date Analyzed:08/23/13 - 08/30/13
Sample Matrix: Soil
Lab Control Sample Summary
General Chemistry Parameters
Units:Percent (Solid)
Basis:Dry
Lab Control Sample
T1301139-LCS3
Analyte Name Analytical Method Result Spike Amount % Rec % Rec Limits
Carbon GBC Cyc 54 881-890 12 01 42.9 433 99.1 80-120
Carbon, Total Organic (TOC) EPA LKahn 7-27-1988 0.540 0.528 102.3 85-115

Printed 9/10/2013 8:23:58 AM
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ALS Group USA, Corp.

dba ALS Environmental
QA/QC Report
Client: Lancaster Laboratories Service Request:T1301139
Project: Mayflower Pipline Incident/B0086003.1301 Date Analyzed:08/23/13 - 08/30/13
Sample Matrix: Soil
Lab Control Sample Summary
General Chemistry Parameters
Units:Percent (Solid)
Basis:Dry
Lab Control Sample
T1301139-LCS4
Analyte Name Analytical Method Result Spike Amount % Rec % Rec Limits
Carbon GBC Cyc 54 881-890 12 01 3.19 3.35 95.2 80-120
Carbon, Total Organic (TOC) EPA LKahn 7-27-1988 28.8 314 91.8 85-115

Printed 9/10/2013 8:23:58 AM
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ALS Group USA, Corp.

dba ALS Environmental
QA/QC Report
Client: Lancaster Laboratories Service Request:T1301139
Project: Mayflower Pipline Incident/B0086003.1301 Date Analyzed:08/23/13 - 08/30/13
Sample Matrix: Soil
Lab Control Sample Summary
General Chemistry Parameters
Units:Percent (Solid)
Basis:Dry
Lab Control Sample
T1301139-LCS5
Analyte Name Analytical Method Result Spike Amount % Rec % Rec Limits
Carbon GBC Cyc 54 881-890 12 01 0.910 0.92 98.9 80-120
Carbon, Total Organic (TOC) EPA LKahn 7-27-1988 0.500 0.528 94.7 85-115

Printed 9/10/2013 8:23:58 AM
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ALS Group USA, Corp.

dba ALS Environmental
QA/QC Report
Client: Lancaster Laboratories Service Request:T1301139
Project: Mayflower Pipline Incident/B0086003.1301 Date Analyzed:08/23/13 - 08/30/13
Sample Matrix: Soil
Lab Control Sample Summary
General Chemistry Parameters
Units:Percent (Solid)
Basis:Dry
Lab Control Sample
T1301139-LCS6
Analyte Name Analytical Method Result Spike Amount % Rec % Rec Limits
Carbon GBC Cyc 54 881-890 12 01 423 433 97.6 80-120
Carbon, Total Organic (TOC) EPA LKahn 7-27-1988 28.7 314 91.3 85-115

Printed 9/10/2013 8:23:58 AM
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Superset Reference:13-0000257807 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental

Analytical Report
Lancaster Laboratories
Mayflower Pipline Incident/B0086003.1301
Soil

Method Blank

Service Request:
Date Collected:
Date Received:

Basis:

T1301139
NA

NA

Dry

Lab Code: T1301139-MB2
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 0.6 U  Percent (Solid) 0.6 0.2 1 08/30/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 0.2 U  Percent (Solid) 0.2 0.06 1 08/22/13
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Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental

Analytical Report
Lancaster Laboratories
Mayflower Pipline Incident/B0086003.1301
Soil

Method Blank

Service Request:
Date Collected:
Date Received:

Basis:

T1301139
NA

NA

Dry

Lab Code: T1301139-MB3
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 0.6 U  Percent (Solid) 0.6 0.2 1 08/30/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 0.2 U  Percent (Solid) 0.2 0.06 1 08/23/13
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Superset Reference:13-0000257807 rev 00



ALS Group USA, Corp.

dba ALS Environmental
Analytical Report
Client: Lancaster Laboratories Service Request: T1301139
Project: Mayflower Pipline Incident/B0086003.1301 Date Collected: NA
Sample Matrix: Soil Date Received: NA
Sample Name: Method Blank Basis: Dry
Lab Code: T1301139-MB4
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon, Total Organic (TOC) EPA LKahn 7-27-1988 02 U Percent (Solid) 0.2 0.06 1 08/23/13

Printed 9/10/2013 8:23:59 AM 52 of 57 Superset Reference:13-0000257807 rev 00



ALS Group USA, Corp.

dba ALS Environmental
QA/QC Report
Client: Lancaster Laboratories Service Request: T1301139
Project Mayflower Pipline Incident/B0086003.1301 Date Collected: 08/01/13
Sample Matrix: Soil Date Received: 08/06/13

Date Analyzed: 08/22/13 - 08/30/13

Replicate Sample Summary
General Chemistry Parameters

Sample Name: SO-DA-012 (0.0-0.5) Units: Percent (Solid)
Lab Code: T1301139-001 Basis: Dry

Duplicate

Sample
T1301139-
Sample  001DUP RPD

Analyte Name Analysis Method MRL MDL  Result Result Average  RPD Limit
Carbon GBC Cyc 54 881-890 12 01 0.54 0.18 0.54 0.54 NC NC 20
Carbon, Total Organic (TOC) EPA LKahn 7-27-1988 0.2 0.06 0.700 0.650 0.675 7 20

Results flagged with an asterisk (*) indicate values outside control criteria.
Results flagged with a pound (#) indicate the control criteria is not applicable.

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.
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ALS Group USA, Corp.

dba ALS Environmental
QA/QC Report
Client: Lancaster Laboratories Service Request: T1301139
Project Mayflower Pipline Incident/B0086003.1301 Date Collected: 08/02/13
Sample Matrix: Soil Date Received: 08/06/13
Date Analyzed: 08/23/13
Replicate Sample Summary
General Chemistry Parameters
Sample Name: SO-DA-Dup-02-080213 Units: Percent (Solid)
Lab Code: T1301139-010 Basis: Dry
Duplicate
Sample
T1301139-
Sample 010DUP RPD
Analyte Name Analysis Method MRL  MDL  Result Result Average RPD Limit
Carbon, Total Organic (TOC) EPA LKahn 7-27-1988 0.17 0.05 1.82 1.84 1.83 1 20

Results flagged with an asterisk (*) indicate values outside control criteria.

Results flagged with a pound (#) indicate the control criteria is not applicable.

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.
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ALS Group USA, Corp.

dba ALS Environmental
QA/QC Report
Client: Lancaster Laboratories Service Request: T1301139
Project Mayflower Pipline Incident/B0086003.1301 Date Collected: 08/03/13
Sample Matrix: Soil Date Received: 08/06/13
Date Analyzed: 08/23/13
Replicate Sample Summary
General Chemistry Parameters
Sample Name: SED-DA-005 (0-0.5) Units: Percent (Solid)
Lab Code: T1301139-020 Basis: Dry
Duplicate
Sample
T1301139-
Sample 020DUP RPD
Analyte Name Analysis Method MRL  MDL  Result Result Average RPD Limit
Carbon, Total Organic (TOC) EPA LKahn 7-27-1988 0.17 0.05 0.37 0.340 0.355 8 20

Results flagged with an asterisk (*) indicate values outside control criteria.

Results flagged with a pound (#) indicate the control criteria is not applicable.

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.
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ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

Client: Lancaster Laboratories Service Request: T1301139
Project Mayflower Pipline Incident/B0086003.1301 Date Collected: 08/03/13
Sample Matrix: Soil Date Received: 08/06/13
Date Analyzed: 08/30/13
Replicate Sample Summary
General Chemistry Parameters
Sample Name: SED-DA-011 (0-0.5) Units: Percent (Solid)
Lab Code: T1301139-022 Basis: Dry
Duplicate
Sample
T1301139-
Sample 022DUP
Analyte Name Analysis Method MRL MDL Result Average RPD RPD Limit
Carbon GBC Cyc 54 881-890 12 01 0.57 0.19 0.57 NC NC 20

Results flagged with an asterisk (*) indicate values outside control criteria.

Results flagged with a pound (#) indicate the control criteria is not applicable.

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.
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ALS Group USA, Corp.

dba ALS Environmental
QA/QC Report
Client: Lancaster Laboratories Service Request: T1301139
Project Mayflower Pipline Incident/B0086003.1301 Date Collected: 08/05/13
Sample Matrix: Soil Date Received: 08/06/13
Date Analyzed: 08/23/13
Replicate Sample Summary
General Chemistry Parameters
Sample Name: SED-DA-BG-006 (0-0.5) Units: Percent (Solid)
Lab Code: T1301139-030 Basis: Dry
Duplicate
Sample
T1301139-
Sample 030DUP RPD
Analyte Name Analysis Method MRL  MDL  Result Result Average RPD Limit
Carbon, Total Organic (TOC) EPA LKahn 7-27-1988 0.18 0.05 0.31 0.600 0.455 64 * 20

Results flagged with an asterisk (*) indicate values outside control criteria.

Results flagged with a pound (#) indicate the control criteria is not applicable.

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.
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ALS
August 21, 2013 Service Request No:T1301139

Kathy Klinefelter
Lancaster Laboratories
2425 New Holland Pike
Lancaster, PA 17601

Laboratory Results for: Mayflower Pipline Incident
Dear Kathy,

Enclosed are the results of the sample(s) submitted to our laboratory August 06, 2013
For your reference, these analyses have been assigned our service request number T1301139.

All analyses were performed according to our laboratory’s quality assurance program. The test
results meet requirements of the ISO 17025 standards except as noted in the case narrative report.
All results are intended to be considered in their entirety, and Columbia Analytical Services, Inc.
dba ALS Environmental (ALS) is not responsible for use of less than the complete report. Results
apply only to the items submitted to the laboratory for analysis and individual items (samples)
analyzed, as listed in the report.

Respectfully submitted,
ALS Group USA, Corp. dba ALS Environmental

Wendy Hyatt
Project Chemist

ADDRESS 9143 Philips Highway, Suite 200, Jacksonville, FL 32256
PHONE +1 904 7392277 | FAX +1 904 739 2011

ALS Group USA, Corp.

dba ALS Environmental
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3860 S. Palo Verde Rd., Tucson, AZ 85714 | 520-573-1061 | www.caslab.com

ALS

State Certifications, Accreditations, and Licenses

Agency Number Expire Date

Florida Department of Health [E82502 6/30/2014
North Carolina Department of Environment and Natural Resources 527 12/31/2013
Virginia Environmental Accreditation Program 460191 12/14/2013
Louisiana Department of Environmental Quality 02086 6/30/2014
Georgia Department of Natural Resources 058 6/30/2014
Kentucky Division of Waste Management 63 6/30/2014
South Carolina Department of Health and Environmental Control 96021001 8/31/2013
Texas Commision on Environmental Quality T104704197-13-5 5/31/2014
Maine Department of Health and Human Services 2011006 2/3/2015
Department of Defense 66206 5/31/2014
Pennsylvania Department of Environmental Protection 68-04835 8/31/2013
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Data Qualifiers
CAS Standard

Possible Tedlar bag artifact.

TIC is a suspected aldol-condensation product

Analyte found in the associated method blank as well as in the sample.

Reported results are not blank corrected.

The back section of the tube yielded higher results than the front.

Results indicated possible breakthrough; back section >=10% front section.

Result identification confirmed.

Compound identified in an analysis at a secondary dilution factor

Spike was diluted out

Reported results are corrected for desorption efficiency.

Estimated value. Concentration above calibration range

The percent difference for the serial dilution was greater than 10%, indicating a possible
matrix interference in the sample.

Sample analysis performed past holding time. See case narrative.

Initial analysis within holding time. Reanalysis for the required dilution was past holding
time.

Sample was received and analyzed past holding time.

Sample was extracted past required extraction holding time, but analyzed within analysis
holding time. See case narrative.

Internal standard not within the specified limits. See case narrative.

Estimated Value. Concentration found below MRL.

A deflection in the QC ion may indicate interference with the quantitation of this ion. The
concentration of this analyte should be considered as an estimate.

Analyte was detected above the method reporting limit prior to normalization.
Laboratory control sample recovery outside the specified limits; results may be biased
high.

Laboratory control sample recovery outside the specified limits; results may be biased low.
Laboratory control sample recovery outside the specified limits.

Matrix interference; results may be biased high.

The duplicate injection precision not met.

Matrix interference due to coelution with a non-target compound; results may be biased
high.

Presumptive evidence of a compound for TICs that have been identified based on a mass
spectral library search.

The Matrix Spike sample recovery is not within control limits. See case narrative.
Indicates chlorodiphenyl ether interference present at the retention time of the target
compound.

Pesticide/Aroclor target analyte > 40% difference for detected concentrations between GC
columns

Indicates as estimated value because the P and P + 2 theoretical abundance ratio does not
meet method criteria.

Duplicate Precision not met.

Duplicate precision not within the specified limits; however, the results are below the
MRL and considered estimated.

Surrogate recovery not within specified limits.
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Data Qualifiers
CAS Standard

The reported value was determined by the Method of Standard Additions (MSA).
Analyte is a tentatively identified compound, result is estimated.

Compound was analyzed for, but was not detected (ND).

The continuing calibration verification standard was outside (biased high) the specified
limits for this compound.

The continuing calibration verification standard was outside (biased low) the specified
limits for this compound.

Result quantified, but the corresponding peak was detected outside the generated retention
time window.

The post-digestion spike for furnace AA analysis is out of control limits, while sample
absorbance is less than 50% of spike absorbance.

See case narrative.

Recovery outside limits

The chromatogram resembles a petroleum product but does not match the calibration
standard.

The chromatogram does not resemble a petroleum product.

The MRL/MDL has been elevated due to a matrix interference.
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ALS Laboratory Group

ASTM
A2LA
CARB
CAS Number
CFC
CFU
DEC
DEQ
DHS
DOE
DOH
EPA
ELAP
GC
GC/MS
LUFT
M
MCL

MDL
MPN
MRL
NA
NC
NCASI
ND
NIOSH
PQL
RCRA
SIM
TPH

tr

Acronyms

American Society for Testing and Materials

American Association for Laboratory Accreditation

California Air Resources Board

Chemical Abstract Service registry Number

Chlorofluorocarbon

Colony-Forming Unit

Department of Environmental Conservation

Department of Environmental Quality

Department of Health Services

Department of Ecology

Department of Health

U. S. Environmental Protection Agency

Environmental Laboratory Accreditation Program

Gas Chromatography

Gas Chromatography/Mass Spectrometry

Leaking Underground Fuel Tank

Modified

Maximum Contaminant Level is the highest permissible concentration of a
substance allowed in drinking water as established by the USEPA.
Method Detection Limit

Most Probable Number

Method Reporting Limit

Not Applicable

Not Calculated

National Council of the Paper Industry for Air and Stream Improvement
Not Detected

National Institute for Occupational Safety and Health

Practical Quantitation Limit

Resource Conservation and Recovery Act

Selected Ion Monitoring

Total Petroleum Hydrocarbons

Trace level is the concentration of an analyte that is less than the PQL but
greater than or equal to the MDL.
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Client:

Project:

Lancaster Laboratories

SAMPLE #

T1301139-001
T1301139-002
T1301139-003
T1301139-004
T1301139-005
T1301139-006
T1301139-007
T1301139-008
T1301139-009
T1301139-010
T1301139-011
T1301139-012
T1301139-013
T1301139-014
T1301139-015
T1301139-016
T1301139-017
T1301139-018
T1301139-019
T1301139-020
T1301139-021
T1301139-022
T1301139-023
T1301139-024
T1301139-025
T1301139-026
T1301139-027
T1301139-028
T1301139-029
T1301139-030
T1301139-031
T1301139-032
T1301139-033
T1301139-034

Printed 8/21/2013 8:21:02 AM

Mayflower Pipline Incident/B0086003.1301

SAMPLE CROSS-REFERENCE

CLIENT SAMPLE ID
SO-DA-012 (0.0-0.5)
SO-DA-013 (0.0-0.5)
SO-DA-014 (0.0-0.5)
SO-DA-015 (0.0-0.5)
SO-DA-015 (0.0-0.5) MS/MSD
SO-DA-Dup-01-080113
SO-DA-011 (0-0.5)
SO-DA-010 (0-0.5)
SO-DA-011 (0-0.5) MS/MSD
SO-DA-Dup-02-080213
SO-DA-009 (0-0.5)
SO-DA-008 (0-0.5)
SO-DA-007 (0-0.5)
SO-DA-EB-01-080213
SED-DA-009 (0-0.5)
SED-DA-008 (0-0.5)
SED-DA-008 MS/MSD (0-0.5)
SED-DA-007 (0-0.5)
SED-DA-006 (0-0.5)
SED-DA-005 (0-0.5)
SED-DA-010 (0-0.5)
SED-DA-011 (0-0.5)
SED-DA-EB-05-080313
SED-DA-Dup-04-080313
SED-DA-012 (0-0.5)
SED-DA-012 (0-0.5) MS/MSD
SED-DA-013 (0-0.5)
SED-DA-BG-004 (0-0.5)
SED-DA-BG-005 (0-0.5)
SED-DA-BG-006 (0-0.5)
SED-DA-014 (0-0.5)
SED-DA-015 (0-0.5)
SED-DA-016 (0-0.5)
SED-DA-017 (0-0.5)

6 of 14

Service Request:T1301139

DATE
8/1/2013
8/1/2013
8/1/2013
8/1/2013
8/1/2013
8/1/2013
8/2/2013
8/2/2013
8/2/2013
8/2/2013
8/2/2013
8/2/2013
8/2/2013
8/2/2013
8/2/2013
8/3/2013
8/3/2013
8/3/2013
8/3/2013
8/3/2013
8/3/2013
8/3/2013
8/3/2013
8/3/2013
8/4/2013
8/4/2013
8/4/2013
8/4/2013
8/4/2013
8/5/2013
8/5/2013
8/5/2013
8/5/2013
8/5/2013

Sample Summary



ALS Group USA, Corp.

dba ALS Environmental
Analytical Report
Client: Lancaster Laboratories Service Request: T1301139
Project: Mayflower Pipline Incident/B0086003.1301 Date Collected: 08/02/13 13:00
Sample Matrix: Water Date Received: 08/06/13 09:55
Sample Name: SO-DA-EB-01-080213 Basis: NA
Lab Code: T1301139-014
General Chemistry Parameters
Analysis
Analyte Name Method Result Units MRL MDL Dil. Date Analyzed Q
Carbon, Total Organic (TOC) 9060 02 J mg/L 1.0 0.09 1 08/08/13 23:56

Printed 8/21/2013 8:21:03 AM

7 of 14

Superset Reference:13-0000257807 rev 00



ALS Group USA, Corp.

dba ALS Environmental
Analytical Report
Client: Lancaster Laboratories Service Request: T1301139
Project: Mayflower Pipline Incident/B0086003.1301 Date Collected: 08/03/13 16:30
Sample Matrix: Water Date Received: 08/06/13 09:55
Sample Name: SED-DA-EB-05-080313 Basis: NA
Lab Code: T1301139-023
General Chemistry Parameters
Analysis
Analyte Name Method Result Units MRL MDL Dil. Date Analyzed Q
Carbon, Total Organic (TOC) 9060 03J mg/L 1.0 0.09 1 08/09/13 00:11

Printed 8/21/2013 8:21:03 AM

8 of 14

Superset Reference:13-0000257807 rev 00



ALS Group USA, Corp.

dba ALS Environmental
Analytical Report
Client: Lancaster Laboratories Service Request: T1301139
Project: Mayflower Pipline Incident/B0086003.1301 Date Collected: NA
Sample Matrix: Water Date Received: NA
Sample Name: Method Blank Basis: NA
Lab Code: T1301139-MB
General Chemistry Parameters
Analysis
Analyte Name Method Result Units MRL MDL Dil. Date Analyzed Q
Carbon, Total Organic (TOC) 9060 ND U mg/L 1.0 0.09 1 08/08/13 17:26

Printed 8/21/2013 8:21:03 AM
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Superset Reference:13-0000257807 rev 00
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ALS
August 21, 2013 Service Request No:T1301166

Lyndi Mott

Arcadis

2701 Kavanaugh Boulevard
Little Rock, AR 72205

Laboratory Results for: Mayflower Pipeline Incident

Dear Lyndi,

Enclosed are the results of the sample(s) submitted to our laboratory August 09, 2013
For your reference, these analyses have been assigned our service request number T1301166.

All analyses were performed according to our laboratory’s quality assurance program. The test
results meet requirements of the ISO 17025 standards except as noted in the case narrative report.
All results are intended to be considered in their entirety, and Columbia Analytical Services, Inc.
dba ALS Environmental (ALS) is not responsible for use of less than the complete report. Results
apply only to the items submitted to the laboratory for analysis and individual items (samples)
analyzed, as listed in the report.

Respectfully submitted,
ALS Group USA, Corp. dba ALS Environmental

Wendy Hyatt
Project Chemist

ADDRESS 9143 Philips Highway, Suite 200, Jacksonville, FL 32256
PHONE +1 904 7392277 | FAX +1 904 739 2011

ALS Group USA, Corp.

dba ALS Environmental
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3860 S. Palo Verde Rd., Tucson, AZ 85714 | 520-573-1061 | www.caslab.com

ALS

State Certifications, Accreditations, and Licenses

Agency Number Expire Date

Florida Department of Health [E82502 6/30/2014
North Carolina Department of Environment and Natural Resources 527 12/31/2013
Virginia Environmental Accreditation Program 460191 12/14/2013
Louisiana Department of Environmental Quality 02086 6/30/2014
Georgia Department of Natural Resources 058 6/30/2014
Kentucky Division of Waste Management 63 6/30/2014
South Carolina Department of Health and Environmental Control 96021001 8/31/2013
Texas Commision on Environmental Quality T104704197-13-5 5/31/2014
Maine Department of Health and Human Services 2011006 2/3/2015
Department of Defense 66206 5/31/2014
Pennsylvania Department of Environmental Protection 68-04835 8/31/2013
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Data Qualifiers
CAS Standard

Possible Tedlar bag artifact.

TIC is a suspected aldol-condensation product

Analyte found in the associated method blank as well as in the sample.

Reported results are not blank corrected.

The back section of the tube yielded higher results than the front.

Results indicated possible breakthrough; back section >=10% front section.

Result identification confirmed.

Compound identified in an analysis at a secondary dilution factor

Spike was diluted out

Reported results are corrected for desorption efficiency.

Estimated value. Concentration above calibration range

The percent difference for the serial dilution was greater than 10%, indicating a possible
matrix interference in the sample.

Sample analysis performed past holding time. See case narrative.

Initial analysis within holding time. Reanalysis for the required dilution was past holding
time.

Sample was received and analyzed past holding time.

Sample was extracted past required extraction holding time, but analyzed within analysis
holding time. See case narrative.

Internal standard not within the specified limits. See case narrative.

Estimated Value. Concentration found below MRL.

A deflection in the QC ion may indicate interference with the quantitation of this ion. The
concentration of this analyte should be considered as an estimate.

Analyte was detected above the method reporting limit prior to normalization.
Laboratory control sample recovery outside the specified limits; results may be biased
high.

Laboratory control sample recovery outside the specified limits; results may be biased low.
Laboratory control sample recovery outside the specified limits.

Matrix interference; results may be biased high.

The duplicate injection precision not met.

Matrix interference due to coelution with a non-target compound; results may be biased
high.

Presumptive evidence of a compound for TICs that have been identified based on a mass
spectral library search.

The Matrix Spike sample recovery is not within control limits. See case narrative.
Indicates chlorodiphenyl ether interference present at the retention time of the target
compound.

Pesticide/Aroclor target analyte > 40% difference for detected concentrations between GC
columns

Indicates as estimated value because the P and P + 2 theoretical abundance ratio does not
meet method criteria.

Duplicate Precision not met.

Duplicate precision not within the specified limits; however, the results are below the
MRL and considered estimated.

Surrogate recovery not within specified limits.
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Data Qualifiers
CAS Standard

The reported value was determined by the Method of Standard Additions (MSA).
Analyte is a tentatively identified compound, result is estimated.

Compound was analyzed for, but was not detected (ND).

The continuing calibration verification standard was outside (biased high) the specified
limits for this compound.

The continuing calibration verification standard was outside (biased low) the specified
limits for this compound.

Result quantified, but the corresponding peak was detected outside the generated retention
time window.

The post-digestion spike for furnace AA analysis is out of control limits, while sample
absorbance is less than 50% of spike absorbance.

See case narrative.

Recovery outside limits

The chromatogram resembles a petroleum product but does not match the calibration
standard.

The chromatogram does not resemble a petroleum product.

The MRL/MDL has been elevated due to a matrix interference.

4 of 14



ALS Laboratory Group

ASTM
A2LA
CARB
CAS Number
CFC
CFU
DEC
DEQ
DHS
DOE
DOH
EPA
ELAP
GC
GC/MS
LUFT
M
MCL

MDL
MPN
MRL
NA
NC
NCASI
ND
NIOSH
PQL
RCRA
SIM
TPH

tr

Acronyms

American Society for Testing and Materials

American Association for Laboratory Accreditation

California Air Resources Board

Chemical Abstract Service registry Number

Chlorofluorocarbon

Colony-Forming Unit

Department of Environmental Conservation

Department of Environmental Quality

Department of Health Services

Department of Ecology

Department of Health

U. S. Environmental Protection Agency

Environmental Laboratory Accreditation Program

Gas Chromatography

Gas Chromatography/Mass Spectrometry

Leaking Underground Fuel Tank

Modified

Maximum Contaminant Level is the highest permissible concentration of a
substance allowed in drinking water as established by the USEPA.
Method Detection Limit

Most Probable Number

Method Reporting Limit

Not Applicable

Not Calculated

National Council of the Paper Industry for Air and Stream Improvement
Not Detected

National Institute for Occupational Safety and Health

Practical Quantitation Limit

Resource Conservation and Recovery Act

Selected Ion Monitoring

Total Petroleum Hydrocarbons

Trace level is the concentration of an analyte that is less than the PQL but
greater than or equal to the MDL.
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Client: Lancaster Laboratories Service Request:T1301166

Project: Mayflower Pipeline Incident/B0086003.1301
SAMPLE CROSS-REFERENCE
SAMPLE # CLIENT SAMPLE ID DATE TIME
T1301166-001 SO-DA-020 (0-0.5) 8/7/2013 0730
T1301166-002 SO-DA-022 (0-0.5) 8/7/2013 0815
T1301166-003 SO-DA-025 (0-0.5) 8/7/2013 0840
T1301166-004 SO-DA-032 (0-0.5) 8/7/2013 1000
T1301166-005 SO-DA-Dup-04-080713 8/7/2013 0000
T1301166-006 SO-DA-EB-02-080713 8/7/2013 1110
T1301166-007 SO-DA-019 (0-0.5) 8/8/2013 0745
T1301166-008 SO-DA-019 (0-0.5) MS/MSD 8/8/2013 0745
T1301166-009 SO-DA-021 (0-0.5) 8/8/2013 0910
T1301166-010 SO-DA-023 (0-0.5) 8/8/2013 1000
T1301166-011 SED-DA-039 (0-0.5) 8/6/2013 0800
T1301166-012 SED-DA-039 (0-0.5) MS/MSD 8/6/2013 0800
T1301166-013 SED-DA-040 (0-0.5) 8/6/2013 0900
T1301166-014 SED-DA-Dup-05-080613 8/6/2013 0000
T1301166-015 SED-DA-EB-06-080613 8/6/2013 0800
T1301166-016 SO-DA-016 (0-0.5) 8/6/2013 1050
T1301166-017 SO-DA-017 (0-0.5) 8/6/2013 1125
T1301166-018 SO-DA-017 (0-0.5) MS/MSD 8/6/2013 1125
T1301166-019 SO-DA-018 (0-0.5) 8/6/2013 1330
T1301166-020 SO-DA-Dup-03-080613 8/6/2013 0000
T1301166-021 SO-DA-024 (0-0.5) 8/8/2013 1050
T1301166-022 SO-DA-027 (0-0.5) 8/8/2013 1130
T1301166-023 SO-DA-Dup-05-080813 8/8/2013 0000
T1301166-024 SO-DA-EB-03-080813 8/8/2013 1400

Printed 8/21/2013 8:22:11 AM

6 of 14
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ALS Group USA, Corp.

dba ALS Environmental
Analytical Report
Client: Lancaster Laboratories Service Request: T1301166
Project: Mayflower Pipeline Incident/B0086003.1301 Date Collected: 08/07/13 11:10
Sample Matrix: Water Date Received: 08/09/13 09:40
Sample Name: SO-DA-EB-02-080713 Basis: NA
Lab Code: T1301166-006
General Chemistry Parameters
Analysis
Analyte Name Method Result Units MRL MDL Dil. Date Analyzed Q
Carbon, Total Organic (TOC) 9060 02 J mg/L 1.0 0.09 1 08/15/13 19:52

Printed 8/21/2013 8:22:11 AM

7 of 14

Superset Reference:13-0000258840 rev 00



ALS Group USA, Corp.

dba ALS Environmental
Analytical Report
Client: Lancaster Laboratories Service Request: T1301166
Project: Mayflower Pipeline Incident/B0086003.1301 Date Collected: 08/06/13 08:00
Sample Matrix: Water Date Received: 08/09/13 09:40
Sample Name: SED-DA-EB-06-080613 Basis: NA
Lab Code: T1301166-015
General Chemistry Parameters
Analysis
Analyte Name Method Result Units MRL MDL Dil. Date Analyzed Q
Carbon, Total Organic (TOC) 9060 ND U mg/L 1.0 0.09 1 08/15/13 20:07

Printed 8/21/2013 8:22:11 AM
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Superset Reference:13-0000258840 rev 00



ALS Group USA, Corp.

dba ALS Environmental
Analytical Report
Client: Lancaster Laboratories Service Request: T1301166
Project: Mayflower Pipeline Incident/B0086003.1301 Date Collected: 08/08/13 14:00
Sample Matrix: Water Date Received: 08/09/13 09:40
Sample Name: SO-DA-EB-03-080813 Basis: NA
Lab Code: T1301166-024
General Chemistry Parameters
Analysis
Analyte Name Method Result Units MRL MDL Dil. Date Analyzed Q
Carbon, Total Organic (TOC) 9060 ND U mg/L 1.0 0.09 1 08/15/13 20:21

Printed 8/21/2013 8:22:11 AM
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Superset Reference:13-0000258840 rev 00



ALS Group USA, Corp.

dba ALS Environmental
Analytical Report
Client: Lancaster Laboratories Service Request: T1301166
Project: Mayflower Pipeline Incident/B0086003.1301 Date Collected: NA
Sample Matrix: Water Date Received: NA
Sample Name: Method Blank Basis: NA
Lab Code: T1301166-MB
General Chemistry Parameters
Analysis
Analyte Name Method Result Units MRL MDL Dil. Date Analyzed Q
Carbon, Total Organic (TOC) 9060 0.1J mg/L 1.0 0.09 1 08/15/13 19:25

Printed 8/21/2013 8:22:11 AM
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Superset Reference:13-0000258840 rev 00
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ALS
September 12, 2013 Service Request No:T1301166

Rhiannon Parmelee

Arcadis

630 Plaza Dr. Suite 100
Highlands Ranch, CO 80129

Laboratory Results for: Mayflower Pipeline Incident

Dear Rhiannon,

Enclosed are the results of the sample(s) submitted to our laboratory August 09, 2013
For your reference, these analyses have been assigned our service request number T1301166.

All analyses were performed according to our laboratory’s quality assurance program. The test
results meet requirements of the ISO 17025 standards except as noted in the case narrative report.
All results are intended to be considered in their entirety, and Columbia Analytical Services, Inc.
dba ALS Environmental (ALS) is not responsible for use of less than the complete report. Results
apply only to the items submitted to the laboratory for analysis and individual items (samples)
analyzed, as listed in the report.

Respectfully submitted,
ALS Group USA, Corp. dba ALS Environmental

%{//oézo/’m

Wendy Hyatt
Project Chemist

ADDRESS 3860 S. Palo Verde Road, Suite 302, Tucson, AZ 85714
PHONE +1 520 573 1061 FAX +1 520 573 1063

ALS Group USA, Corp

dba ALS Environmental
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3860 S. Palo Verde Rd., Tucson, AZ 85714 | 520-573-1061 | www.caslab.com

ALS
Client: Lancaster Laboratories Service Request: 71301166
Project: Mayflower Pipeline Incident/B0086003.1301 Date Received:8/9/13

Sample Matrix: Water

CASE NARRATIVE

Sample Receipt

Sediment samples were received in good condition (see attached COC and Sample Receipt Form). The samples were received in
8oz wide mouth glass jars with Teflon lined lids. Three equipment blank water samples in two 40mL VOA vials were also received.
The water samples were sent to ALS Jacksonville to be analyzed for TOC using EPA 9060 and are reported in a separate data
package.

There were no discrepancies in the COC paperwork or samples. The samples were logged into the ALS LIMS system for the
following analyses.

Total Organic Carbon: EPA Lloyd Kahn 1988, Combustion / IR

Black Carbon: "Evaluation of a Protocol for the Quantification of Black Carbon in Sediments", Gustaffson, Global
Biogeochemical Cycles, Vol. 15, No. 4, December, 2001, Analysis by CHN Analyzer Combustion / IR/ TCD

Total Moisture: ASTM D2974 Air Dry Loss by Gravimetric Determination at 105°C (micro method)

After login, the samples were placed in a refrigerator at 4°C until the samples could be prepared for analysis.
Sample Preparation

The sediment samples were prepared for analysis using the following steps:

Samples were transferred to clean plastic drying trays and Air Dried at 30°C to 40°C for several days until dry.

The samples were weighed prior to and after drying to determine the Air Dry moisture loss. The AD moisture and residual
moisture were used to calculate the Total Moisture. The Total Moisture values are reported in the raw data.

The air dried samples were ground and homogenized to minus 60 mesh using a tungsten carbide grinding mill.
Quality Control and Analytical Issues
All QC data is within acceptance criteria unless noted below.

Duplicate RPD acceptance criteria of +20% apply only to sample and duplicate values that are greater than 10 times the reporting
limit for the sample.

The first low level LCS for TOC for the 8/30/13 run had an observed value of 0.62 wt% versus the true value of 0.528 wt%
resulting in a Recovery of 117%. The Recovery is outside the 85% to 115% acceptance limits and created a * flag on the reports
for samples T1301166-011 through -020. A second low level LCS for TOC was analyzed with a Recovery of 108%. The high level
LCS had a Recovery of 96%. The run was accepted with no further corrective action.

TOC and CHN values are reported in wt% based on a moisture fee basis.

Approved by o &= m Date 9/12/2013 2 of 66




Client: Lancaster Laboratories Service Request:T1301166

Project: Mayflower Pipeline Incident/B0086003.1301
SAMPLE CROSS-REFERENCE
SAMPLE # CLIENT SAMPLE ID DATE TIME
T1301166-001 SO-DA-020 (0-0.5) 8/7/2013 0730
T1301166-002 SO-DA-022 (0-0.5) 8/7/2013 0815
T1301166-003 SO-DA-025 (0-0.5) 8/7/2013 0840
T1301166-004 SO-DA-032 (0-0.5) 8/7/2013 1000
T1301166-005 SO-DA-Dup-04-080713 8/7/2013 0000
T1301166-006 SO-DA-EB-02-080713 8/7/2013 1110
T1301166-007 SO-DA-019 (0-0.5) 8/8/2013 0745
T1301166-008 SO-DA-019 (0-0.5) MS/MSD 8/8/2013 0745
T1301166-009 SO-DA-021 (0-0.5) 8/8/2013 0910
T1301166-010 SO-DA-023 (0-0.5) 8/8/2013 1000
T1301166-011 SED-DA-039 (0-0.5) 8/6/2013 0800
T1301166-012 SED-DA-039 (0-0.5) MS/MSD 8/6/2013 0800
T1301166-013 SED-DA-040 (0-0.5) 8/6/2013 0900
T1301166-014 SED-DA-Dup-05-080613 8/6/2013 0000
T1301166-015 SED-DA-EB-06-080613 8/6/2013 0800
T1301166-016 SO-DA-016 (0-0.5) 8/6/2013 1050
T1301166-017 SO-DA-017 (0-0.5) 8/6/2013 1125
T1301166-018 SO-DA-017 (0-0.5) MS/MSD 8/6/2013 1125
T1301166-019 SO-DA-018 (0-0.5) 8/6/2013 1330
T1301166-020 SO-DA-Dup-03-080613 8/6/2013 0000
T1301166-021 SO-DA-024 (0-0.5) 8/8/2013 1050
T1301166-022 SO-DA-027 (0-0.5) 8/8/2013 1130
T1301166-023 SO-DA-Dup-05-080813 8/8/2013 0000
T1301166-024 SO-DA-EB-03-080813 8/8/2013 1400

Printed 9/12/2013 3:54:14 PM

3 of 66
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Data Qualifiers
CAS Standard

Possible Tedlar bag artifact.

TIC is a suspected aldol-condensation product

Analyte found in the associated method blank as well as in the sample.

Reported results are not blank corrected.

The back section of the tube yielded higher results than the front.

Results indicated possible breakthrough; back section >=10% front section.

Result identification confirmed.

Compound identified in an analysis at a secondary dilution factor

Spike was diluted out

Reported results are corrected for desorption efficiency.

Estimated value. Concentration above calibration range

The percent difference for the serial dilution was greater than 10%, indicating a possible
matrix interference in the sample.

Sample analysis performed past holding time. See case narrative.

Initial analysis within holding time. Reanalysis for the required dilution was past holding
time.

Sample was received and analyzed past holding time.

Sample was extracted past required extraction holding time, but analyzed within analysis
holding time. See case narrative.

Internal standard not within the specified limits. See case narrative.

Estimated Value. Concentration found below MRL.

A deflection in the QC ion may indicate interference with the quantitation of this ion. The
concentration of this analyte should be considered as an estimate.

Analyte was detected above the method reporting limit prior to normalization.
Laboratory control sample recovery outside the specified limits; results may be biased
high.

Laboratory control sample recovery outside the specified limits; results may be biased low.
Laboratory control sample recovery outside the specified limits.

Matrix interference; results may be biased high.

The duplicate injection precision not met.

Matrix interference due to coelution with a non-target compound; results may be biased
high.

Presumptive evidence of a compound for TICs that have been identified based on a mass
spectral library search.

The Matrix Spike sample recovery is not within control limits. See case narrative.
Indicates chlorodiphenyl ether interference present at the retention time of the target
compound.

Pesticide/Aroclor target analyte > 40% difference for detected concentrations between GC
columns

Indicates as estimated value because the P and P + 2 theoretical abundance ratio does not
meet method criteria.

Duplicate Precision not met.

Duplicate precision not within the specified limits; however, the results are below the
MRL and considered estimated.

Surrogate recovery not within specified limits.
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Data Qualifiers
CAS Standard

The reported value was determined by the Method of Standard Additions (MSA).
Analyte is a tentatively identified compound, result is estimated.

Compound was analyzed for, but was not detected (ND).

The continuing calibration verification standard was outside (biased high) the specified
limits for this compound.

The continuing calibration verification standard was outside (biased low) the specified
limits for this compound.

Result quantified, but the corresponding peak was detected outside the generated retention
time window.

The post-digestion spike for furnace AA analysis is out of control limits, while sample
absorbance is less than 50% of spike absorbance.

See case narrative.

Recovery outside limits

The chromatogram resembles a petroleum product but does not match the calibration
standard.

The chromatogram does not resemble a petroleum product.

The MRL/MDL has been elevated due to a matrix interference.
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ALS Laboratory Group

ASTM
A2LA
CARB
CAS Number
CFC
CFU
DEC
DEQ
DHS
DOE
DOH
EPA
ELAP
GC
GC/MS
LUFT
M
MCL

MDL
MPN
MRL
NA
NC
NCASI
ND
NIOSH
PQL
RCRA
SIM
TPH

tr

Acronyms

American Society for Testing and Materials

American Association for Laboratory Accreditation

California Air Resources Board

Chemical Abstract Service registry Number

Chlorofluorocarbon

Colony-Forming Unit

Department of Environmental Conservation

Department of Environmental Quality

Department of Health Services

Department of Ecology

Department of Health

U. S. Environmental Protection Agency

Environmental Laboratory Accreditation Program

Gas Chromatography

Gas Chromatography/Mass Spectrometry

Leaking Underground Fuel Tank

Modified

Maximum Contaminant Level is the highest permissible concentration of a
substance allowed in drinking water as established by the USEPA.
Method Detection Limit

Most Probable Number

Method Reporting Limit

Not Applicable

Not Calculated

National Council of the Paper Industry for Air and Stream Improvement
Not Detected

National Institute for Occupational Safety and Health

Practical Quantitation Limit

Resource Conservation and Recovery Act

Selected Ion Monitoring

Total Petroleum Hydrocarbons

Trace level is the concentration of an analyte that is less than the PQL but
greater than or equal to the MDL.
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Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental

Analytical Report
Lancaster Laboratories
Mayflower Pipeline Incident/B0086003.1301
Soil

SO-DA-020 (0-0.5)

Service Request:
Date Collected:
Date Received:

Basis:

T1301166
08/07/13 07:30

08/09/13 09:40

Dry

Lab Code: T1301166-001
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 0.54 U  Percent (Solid)  0.54 0.18 1 09/04/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 1.68 Percent (Solid) 0.1 0.03 1 08/28/13

Printed 9/12/2013 3:54:16 PM 11 of 66

Superset Reference:13-0000258840 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental

Analytical Report
Lancaster Laboratories
Mayflower Pipeline Incident/B0086003.1301
Soil

SO-DA-020 (0-0.5)

Service Request: T1301166
Date Collected: 08/07/13 07:30

Date Received: 08/09/13 09:40

Basis: As Received

Lab Code: T1301166-001
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Moisture ASTM D3173-11 23.5 Percent (Solid) 0.1 0.1 1 08/27/13

Printed 9/12/2013 3:54:16 PM 12 of 66

Superset Reference:13-0000258840 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental

Analytical Report
Lancaster Laboratories
Mayflower Pipeline Incident/B0086003.1301
Soil

SO-DA-022 (0-0.5)

Service Request:
Date Collected:
Date Received:

Basis:

T1301166
08/07/13 08:15

08/09/13 09:40

Dry

Lab Code: T1301166-002
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 0.62 U  Percent (Solid)  0.62 0.21 1 09/04/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 1.76 Percent (Solid) 0.1 0.03 1 08/28/13

Printed 9/12/2013 3:54:17 PM 13 of 66

Superset Reference:13-0000258840 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental

Analytical Report
Lancaster Laboratories
Mayflower Pipeline Incident/B0086003.1301
Soil

SO-DA-022 (0-0.5)

Service Request: T1301166
Date Collected: 08/07/13 08:15
Date Received: 08/09/13 09:40

Basis: As Received

Lab Code: T1301166-002
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Moisture ASTM D3173-11 18.3 Percent (Solid) 0.1 0.1 1 08/27/13

Printed 9/12/2013 3:54:17 PM 14 of 66

Superset Reference:13-0000258840 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental
Analytical Report
Lancaster Laboratories Service Request: T1301166
Mayflower Pipeline Incident/B0086003.1301 Date Collected: 08/07/13 08:40
Soil Date Received: 08/09/13 09:40
SO-DA-025 (0-0.5) Basis: Dry

Lab Code: T1301166-003
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 0.6 U  Percent (Solid) 0.6 0.2 1 09/04/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 1.48 Percent (Solid)  0.09 0.03 1 08/28/13

Printed 9/12/2013 3:54:17 PM 15 of 66 Superset Reference:13-0000258840 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental

Analytical Report
Lancaster Laboratories
Mayflower Pipeline Incident/B0086003.1301
Soil

SO-DA-025 (0-0.5)

Service Request: T1301166
Date Collected: 08/07/13 08:40

Date Received: 08/09/13 09:40

Basis: As Received

Lab Code: T1301166-003
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Moisture ASTM D3173-11 22.1 Percent (Solid) 0.1 0.1 1 08/27/13

Printed 9/12/2013 3:54:17 PM 16 of 66

Superset Reference:13-0000258840 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental

Analytical Report
Lancaster Laboratories
Mayflower Pipeline Incident/B0086003.1301
Soil

SO-DA-032 (0-0.5)

Service Request:
Date Collected:
Date Received:

Basis:

T1301166
08/07/13 10:00

08/09/13 09:40

Dry

Lab Code: T1301166-004
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 0.57 U  Percent (Solid)  0.57 0.19 1 09/04/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 1.13 Percent (Solid) 0.1 0.03 1 08/28/13

Printed 9/12/2013 3:54:17 PM 17 of 66

Superset Reference:13-0000258840 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental

Analytical Report
Lancaster Laboratories
Mayflower Pipeline Incident/B0086003.1301
Soil

SO-DA-032 (0-0.5)

Service Request: T1301166
Date Collected: 08/07/13 10:00
Date Received: 08/09/13 09:40

Basis: As Received

Lab Code: T1301166-004
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Moisture ASTM D3173-11 21.9 Percent (Solid) 0.1 0.1 1 08/27/13

Printed 9/12/2013 3:54:17 PM 18 of 66

Superset Reference:13-0000258840 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental

Analytical Report
Lancaster Laboratories
Mayflower Pipeline Incident/B0086003.1301
Soil

SO-DA-Dup-04-080713

Service Request:
Date Collected:
Date Received:

Basis:

T1301166
08/07/13 00:00

08/09/13 09:40

Dry

Lab Code: T1301166-005
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 0.57 U  Percent (Solid)  0.57 0.19 1 09/04/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 1.65 Percent (Solid) 0.1 0.03 1 08/28/13

Printed 9/12/2013 3:54:17 PM 19 of 66

Superset Reference:13-0000258840 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental

Analytical Report
Lancaster Laboratories
Mayflower Pipeline Incident/B0086003.1301
Soil

SO-DA-Dup-04-080713

Service Request: T1301166
Date Collected: 08/07/13 00:00

Date Received: 08/09/13 09:40

Basis: As Received

Lab Code: T1301166-005
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Moisture ASTM D3173-11 17.7 Percent (Solid) 0.1 0.1 1 08/27/13

Printed 9/12/2013 3:54:17 PM 20 of 66

Superset Reference:13-0000258840 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental

Analytical Report
Lancaster Laboratories
Mayflower Pipeline Incident/B0086003.1301
Soil

SO-DA-019 (0-0.5)

Service Request:
Date Collected:
Date Received:

Basis:

T1301166
08/08/13 07:45

08/09/13 09:40

Dry

Lab Code: T1301166-007
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 0.56 U  Percent (Solid)  0.56 0.19 1 09/04/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 1.78 Percent (Solid) 0.1 0.03 1 08/28/13

Printed 9/12/2013 3:54:17 PM 21 of 66

Superset Reference:13-0000258840 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental

Analytical Report
Lancaster Laboratories
Mayflower Pipeline Incident/B0086003.1301
Soil

SO-DA-019 (0-0.5)

Service Request: T1301166
Date Collected: 08/08/13 07:45

Date Received: 08/09/13 09:40

Basis: As Received

Lab Code: T1301166-007
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Moisture ASTM D3173-11 13.6 Percent (Solid) 0.1 0.1 1 08/27/13

Printed 9/12/2013 3:54:17 PM 22 of 66

Superset Reference:13-0000258840 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental

Analytical Report
Lancaster Laboratories
Mayflower Pipeline Incident/B0086003.1301
Soil

SO-DA-019 (0-0.5) MS/MSD

Service Request:
Date Collected:
Date Received:

Basis:

T1301166
08/08/13 07:45

08/09/13 09:40

Dry

Lab Code: T1301166-008
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 0.58 U  Percent (Solid)  0.58 0.2 1 09/04/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 1.45 Percent (Solid) 0.1 0.03 1 08/28/13

Printed 9/12/2013 3:54:17 PM 23 of 66

Superset Reference:13-0000258840 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental

Analytical Report
Lancaster Laboratories
Mayflower Pipeline Incident/B0086003.1301
Soil

SO-DA-019 (0-0.5) MS/MSD

Service Request: T1301166
Date Collected: 08/08/13 07:45

Date Received: 08/09/13 09:40

Basis: As Received

Lab Code: T1301166-008
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Moisture ASTM D3173-11 19.6 Percent (Solid) 0.1 0.1 1 08/27/13

Printed 9/12/2013 3:54:17 PM 24 of 66

Superset Reference:13-0000258840 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental

Analytical Report
Lancaster Laboratories
Mayflower Pipeline Incident/B0086003.1301
Soil

SO-DA-021 (0-0.5)

Service Request:
Date Collected:
Date Received:

Basis:

T1301166
08/08/13 09:10

08/09/13 09:40

Dry

Lab Code: T1301166-009
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 0.54 U  Percent (Solid)  0.54 0.18 1 09/04/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 1.61 Percent (Solid) 0.1 0.03 1 08/28/13

Printed 9/12/2013 3:54:17 PM 25 of 66

Superset Reference:13-0000258840 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental

Analytical Report
Lancaster Laboratories
Mayflower Pipeline Incident/B0086003.1301
Soil

SO-DA-021 (0-0.5)

Service Request: T1301166
Date Collected: 08/08/13 09:10
Date Received: 08/09/13 09:40

Basis: As Received

Lab Code: T1301166-009
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Moisture ASTM D3173-11 18.9 Percent (Solid) 0.1 0.1 1 08/27/13

Printed 9/12/2013 3:54:17 PM 26 of 66

Superset Reference:13-0000258840 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental
Analytical Report
Lancaster Laboratories Service Request: T1301166
Mayflower Pipeline Incident/B0086003.1301 Date Collected: 08/08/13 10:00
Soil Date Received: 08/09/13 09:40
SO-DA-023 (0-0.5) Basis: Dry

Lab Code: T1301166-010
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 0.6 U  Percent (Solid) 0.6 0.2 1 09/04/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 1.21 Percent (Solid)  0.09 0.03 1 08/28/13

Printed 9/12/2013 3:54:17 PM 27 of 66 Superset Reference:13-0000258840 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental

Analytical Report
Lancaster Laboratories
Mayflower Pipeline Incident/B0086003.1301
Soil

SO-DA-023 (0-0.5)

Service Request: T1301166
Date Collected: 08/08/13 10:00
Date Received: 08/09/13 09:40

Basis: As Received

Lab Code: T1301166-010
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Moisture ASTM D3173-11 21.8 Percent (Solid) 0.1 0.1 1 08/27/13

Printed 9/12/2013 3:54:17 PM 28 of 66

Superset Reference:13-0000258840 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental

Analytical Report
Lancaster Laboratories
Mayflower Pipeline Incident/B0086003.1301
Soil

SED-DA-039 (0-0.5)

Service Request: T1301166

Date Collected: 08/06/13 08:00
Date Received: 08/09/13 09:40

Basis: Dry

Lab Code: T1301166-011
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 0.52 U  Percent (Solid)  0.52 0.17 1 09/04/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 1.93 Percent (Solid) 0.1 0.03 1 08/30/13  *

Printed 9/12/2013 3:54:17 PM 29 of 66

Superset Reference:13-0000258840 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental

Analytical Report
Lancaster Laboratories
Mayflower Pipeline Incident/B0086003.1301
Soil

SED-DA-039 (0-0.5)

Service Request: T1301166
Date Collected: 08/06/13 08:00

Date Received: 08/09/13 09:40

Basis: As Received

Lab Code: T1301166-011
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Moisture ASTM D3173-11 27.4 Percent (Solid) 0.1 0.1 1 08/27/13

Printed 9/12/2013 3:54:17 PM 30 of 66

Superset Reference:13-0000258840 rev 00



ALS Group USA, Corp.

dba ALS Environmental

Analytical Report

Client: Lancaster Laboratories Service Request: T1301166
Project: Mayflower Pipeline Incident/B0086003.1301 Date Collected: 08/06/13 08:00
Sample Matrix: Soil Date Received: 08/09/13 09:40
Sample Name: SED-DA-039 (0-0.5) MS/MSD Basis: Dry
Lab Code: T1301166-012

General Chemistry Parameters

Date

Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 0.56 U  Percent (Solid)  0.56 0.19 1 09/04/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 2.01 Percent (Solid)  0.09 0.03 1 08/30/13  *

Printed 9/12/2013 3:54:17 PM 31 of 66

Superset Reference:13-0000258840 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental

Analytical Report
Lancaster Laboratories
Mayflower Pipeline Incident/B0086003.1301
Soil

SED-DA-039 (0-0.5) MS/MSD

Service Request: T1301166
Date Collected: 08/06/13 08:00

Date Received: 08/09/13 09:40

Basis: As Received

Lab Code: T1301166-012
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Moisture ASTM D3173-11 26.2 Percent (Solid) 0.1 0.1 1 08/27/13

Printed 9/12/2013 3:54:17 PM 32 of 66

Superset Reference:13-0000258840 rev 00



ALS Group USA, Corp.

dba ALS Environmental

Analytical Report

Client: Lancaster Laboratories Service Request: T1301166
Project: Mayflower Pipeline Incident/B0086003.1301 Date Collected: 08/06/13 09:00
Sample Matrix: Soil Date Received: 08/09/13 09:40
Sample Name: SED-DA-040 (0-0.5) Basis: Dry
Lab Code: T1301166-013

General Chemistry Parameters

Date

Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 0.54 U  Percent (Solid)  0.54 0.18 1 09/04/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 0.9 Percent (Solid)  0.09 0.03 1 08/30/13  *

Printed 9/12/2013 3:54:17 PM 33 0of 66

Superset Reference:13-0000258840 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental

Analytical Report
Lancaster Laboratories
Mayflower Pipeline Incident/B0086003.1301
Soil

SED-DA-040 (0-0.5)

Service Request: T1301166
Date Collected: 08/06/13 09:00

Date Received: 08/09/13 09:40

Basis: As Received

Lab Code: T1301166-013
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Moisture ASTM D3173-11 21.3 Percent (Solid) 0.1 0.1 1 08/27/13

Printed 9/12/2013 3:54:17 PM 34 of 66

Superset Reference:13-0000258840 rev 00



ALS Group USA, Corp.

dba ALS Environmental

Analytical Report

Client: Lancaster Laboratories Service Request: T1301166
Project: Mayflower Pipeline Incident/B0086003.1301 Date Collected: 08/06/13 00:00
Sample Matrix: Soil Date Received: 08/09/13 09:40
Sample Name: SED-DA-Dup-05-080613 Basis: Dry
Lab Code: T1301166-014

General Chemistry Parameters

Date

Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 0.58 U  Percent (Solid)  0.58 0.19 1 09/04/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 0.4 Percent (Solid)  0.09 0.03 1 08/30/13  *

Printed 9/12/2013 3:54:17 PM 35 of 66

Superset Reference:13-0000258840 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental

Analytical Report
Lancaster Laboratories
Mayflower Pipeline Incident/B0086003.1301
Soil

SED-DA-Dup-05-080613

Service Request: T1301166
Date Collected: 08/06/13 00:00

Date Received: 08/09/13 09:40

Basis: As Received

Lab Code: T1301166-014
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Moisture ASTM D3173-11 19.2 Percent (Solid) 0.1 0.1 1 08/27/13

Printed 9/12/2013 3:54:17 PM 36 of 66

Superset Reference:13-0000258840 rev 00



ALS Group USA, Corp.

dba ALS Environmental

Analytical Report

Client: Lancaster Laboratories Service Request: T1301166
Project: Mayflower Pipeline Incident/B0086003.1301 Date Collected: 08/06/13 10:50
Sample Matrix: Soil Date Received: 08/09/13 09:40
Sample Name: SO-DA-016 (0-0.5) Basis: Dry
Lab Code: T1301166-016

General Chemistry Parameters

Date

Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 0.57 U  Percent (Solid)  0.57 0.19 1 09/04/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 2.51 Percent (Solid)  0.09 0.03 1 08/30/13  *

Printed 9/12/2013 3:54:18 PM 37 of 66

Superset Reference:13-0000258840 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental

Analytical Report
Lancaster Laboratories
Mayflower Pipeline Incident/B0086003.1301
Soil

SO-DA-016 (0-0.5)

Service Request: T1301166
Date Collected: 08/06/13 10:50
Date Received: 08/09/13 09:40

Basis: As Received

Lab Code: T1301166-016
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Moisture ASTM D3173-11 27.2 Percent (Solid) 0.1 0.1 1 08/27/13

Printed 9/12/2013 3:54:18 PM 38 0of 66

Superset Reference:13-0000258840 rev 00



ALS Group USA, Corp.

dba ALS Environmental

Analytical Report

Client: Lancaster Laboratories Service Request: T1301166
Project: Mayflower Pipeline Incident/B0086003.1301 Date Collected: 08/06/13 11:25
Sample Matrix: Soil Date Received: 08/09/13 09:40
Sample Name: SO-DA-017 (0-0.5) Basis: Dry
Lab Code: T1301166-017

General Chemistry Parameters

Date

Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 0.57 U  Percent (Solid)  0.57 0.19 1 09/04/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 1.71 Percent (Solid)  0.09 0.03 1 08/30/13  *

Printed 9/12/2013 3:54:18 PM 39 of 66

Superset Reference:13-0000258840 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental

Analytical Report
Lancaster Laboratories
Mayflower Pipeline Incident/B0086003.1301
Soil

SO-DA-017 (0-0.5)

Service Request: T1301166
Date Collected: 08/06/13 11:25
Date Received: 08/09/13 09:40

Basis: As Received

Lab Code: T1301166-017
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Moisture ASTM D3173-11 23.3 Percent (Solid) 0.1 0.1 1 08/27/13

Printed 9/12/2013 3:54:18 PM 40 of 66

Superset Reference:13-0000258840 rev 00



ALS Group USA, Corp.

dba ALS Environmental

Analytical Report

Client: Lancaster Laboratories Service Request: T1301166
Project: Mayflower Pipeline Incident/B0086003.1301 Date Collected: 08/06/13 11:25
Sample Matrix: Soil Date Received: 08/09/13 09:40
Sample Name: SO-DA-017 (0-0.5) MS/MSD Basis: Dry
Lab Code: T1301166-018

General Chemistry Parameters

Date

Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 0.57 U  Percent (Solid)  0.57 0.19 1 09/04/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 1.54 Percent (Solid)  0.09 0.03 1 08/30/13  *

Printed 9/12/2013 3:54:18 PM 41 of 66

Superset Reference:13-0000258840 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental

Analytical Report
Lancaster Laboratories
Mayflower Pipeline Incident/B0086003.1301
Soil

SO-DA-017 (0-0.5) MS/MSD

Service Request: T1301166
Date Collected: 08/06/13 11:25
Date Received: 08/09/13 09:40

Basis: As Received

Lab Code: T1301166-018
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Moisture ASTM D3173-11 22.5 Percent (Solid) 0.1 0.1 1 08/27/13

Printed 9/12/2013 3:54:18 PM 42 of 66

Superset Reference:13-0000258840 rev 00



ALS Group USA, Corp.

dba ALS Environmental

Analytical Report

Client: Lancaster Laboratories Service Request: T1301166
Project: Mayflower Pipeline Incident/B0086003.1301 Date Collected: 08/06/13 13:30
Sample Matrix: Soil Date Received: 08/09/13 09:40
Sample Name: SO-DA-018 (0-0.5) Basis: Dry
Lab Code: T1301166-019

General Chemistry Parameters

Date

Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 0.55 U  Percent (Solid)  0.55 0.19 1 09/04/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 2.01 Percent (Solid)  0.09 0.03 1 08/30/13  *

Printed 9/12/2013 3:54:18 PM 43 of 66
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Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental

Analytical Report
Lancaster Laboratories
Mayflower Pipeline Incident/B0086003.1301
Soil

SO-DA-018 (0-0.5)

Service Request: T1301166
Date Collected: 08/06/13 13:30
Date Received: 08/09/13 09:40

Basis: As Received

Lab Code: T1301166-019
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Moisture ASTM D3173-11 20.8 Percent (Solid) 0.1 0.1 1 08/27/13
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Superset Reference:13-0000258840 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental

Analytical Report
Lancaster Laboratories
Mayflower Pipeline Incident/B0086003.1301
Soil

SO-DA-Dup-03-080613

Service Request: T1301166

Date Collected: 08/06/13 00:00
Date Received: 08/09/13 09:40

Basis: Dry

Lab Code: T1301166-020
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 0.57 U Percent (Solid)  0.57 0.19 1 09/04/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 1.95 Percent (Solid) 0.1 0.03 1 08/30/13  *
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Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental

Analytical Report
Lancaster Laboratories
Mayflower Pipeline Incident/B0086003.1301
Soil

SO-DA-Dup-03-080613

Service Request: T1301166
Date Collected: 08/06/13 00:00

Date Received: 08/09/13 09:40

Basis: As Received

Lab Code: T1301166-020
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Moisture ASTM D3173-11 22.5 Percent (Solid) 0.1 0.1 1 08/27/13
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Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental

Analytical Report
Lancaster Laboratories
Mayflower Pipeline Incident/B0086003.1301
Soil

SO-DA-024 (0-0.5)

Service Request:
Date Collected:
Date Received:

Basis:

T1301166
08/08/13 10:50

08/09/13 09:40

Dry

Lab Code: T1301166-021
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 0.57 U  Percent (Solid)  0.57 0.19 1 09/04/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 0.61 Percent (Solid) 0.1 0.03 1 08/28/13
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Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental

Analytical Report
Lancaster Laboratories
Mayflower Pipeline Incident/B0086003.1301
Soil

SO-DA-024 (0-0.5)

Service Request: T1301166
Date Collected: 08/08/13 10:50
Date Received: 08/09/13 09:40

Basis: As Received

Lab Code: T1301166-021
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Moisture ASTM D3173-11 17.4 Percent (Solid) 0.1 0.1 1 08/27/13

Printed 9/12/2013 3:54:18 PM 48 of 66

Superset Reference:13-0000258840 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental
Analytical Report
Lancaster Laboratories Service Request: T1301166
Mayflower Pipeline Incident/B0086003.1301 Date Collected: 08/08/13 11:30
Soil Date Received: 08/09/13 09:40
SO-DA-027 (0-0.5) Basis: Dry

Lab Code: T1301166-022
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 0.56 U  Percent (Solid)  0.56 0.19 1 09/04/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 1.43 Percent (Solid)  0.09 0.03 1 08/28/13
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Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental

Analytical Report
Lancaster Laboratories
Mayflower Pipeline Incident/B0086003.1301
Soil

SO-DA-027 (0-0.5)

Service Request: T1301166
Date Collected: 08/08/13 11:30
Date Received: 08/09/13 09:40

Basis: As Received

Lab Code: T1301166-022
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Moisture ASTM D3173-11 15.3 Percent (Solid) 0.1 0.1 1 08/27/13
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Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental
Analytical Report
Lancaster Laboratories Service Request: T1301166
Mayflower Pipeline Incident/B0086003.1301 Date Collected: 08/08/13 00:00
Soil Date Received: 08/09/13 09:40
SO-DA-Dup-05-080813 Basis: Dry

Lab Code: T1301166-023
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 0.58 U  Percent (Solid)  0.58 0.19 1 09/04/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 1.22 Percent (Solid)  0.09 0.03 1 08/28/13
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Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental

Analytical Report
Lancaster Laboratories
Mayflower Pipeline Incident/B0086003.1301
Soil

SO-DA-Dup-05-080813

Service Request: T1301166
Date Collected: 08/08/13 00:00

Date Received: 08/09/13 09:40

Basis: As Received

Lab Code: T1301166-023
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Moisture ASTM D3173-11 20.1 Percent (Solid) 0.1 0.1 1 08/27/13
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ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

Client: Lancaster Laboratories Service Request: T1301166
Project Mayflower Pipeline Incident/B0086003.1301 Date Collected: 08/07/13
Sample Matrix: Soil Date Received: 08/09/13
Date Analyzed: 08/28/13 - 09/04/13
Replicate Sample Summary
General Chemistry Parameters
Sample Name: SO-DA-020 (0-0.5) Units: Percent (Solid)
Lab Code: T1301166-001 Basis: Dry
Duplicate
Sample
T1301166-
Sample  001DUP RPD
Analyte Name Analysis Method MRL MDL  Result Result Average  RPD _ Limit
Carbon GBC Cyc 54 881-890 12 01 0.52 0.17 0.52 0.52 NC NC 20
Carbon, Total Organic (TOC) EPA LKahn 7-27-1988 0.09 0.03 1.68 1.66 1.67 1 20

Results flagged with an asterisk (*) indicate values outside control criteria.

Results flagged with a pound (#) indicate the control criteria is not applicable.

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.

Printed 9/12/2013 3:54:18 PM
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ALS Group USA, Corp.

dba ALS Environmental
QA/QC Report
Client: Lancaster Laboratories Service Request: T1301166
Project Mayflower Pipeline Incident/B0086003.1301 Date Collected: 08/06/13
Sample Matrix: Soil Date Received: 08/09/13
Date Analyzed: 08/30/13
Replicate Sample Summary
General Chemistry Parameters
Sample Name: SED-DA-039 (0-0.5) Units: Percent (Solid)
Lab Code: T1301166-011 Basis: Dry
Duplicate
Sample
T1301166-
Sample 011DUP RPD
Analyte Name Analysis Method MRL  MDL  Result Result Average RPD Limit
Carbon, Total Organic (TOC) EPA LKahn 7-27-1988 0.1 0.03 1.93 2.00 1.97 4 20

Results flagged with an asterisk (*) indicate values outside control criteria.

Results flagged with a pound (#) indicate the control criteria is not applicable.

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.
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ALS Group USA, Corp.

dba ALS Environmental
QA/QC Report
Client: Lancaster Laboratories Service Request: T1301166
Project Mayflower Pipeline Incident/B0086003.1301 Date Collected: 08/08/13
Sample Matrix: Soil Date Received: 08/09/13
Date Analyzed: 08/28/13
Replicate Sample Summary
General Chemistry Parameters
Sample Name: SO-DA-024 (0-0.5) Units: Percent (Solid)
Lab Code: T1301166-021 Basis: Dry
Duplicate
Sample
T1301166-
Sample 021DUP RPD
Analyte Name Analysis Method MRL  MDL  Result Result Average RPD Limit
Carbon, Total Organic (TOC) EPA LKahn 7-27-1988 0.09 0.03 0.61 0.700 0.655 14 20

Results flagged with an asterisk (*) indicate values outside control criteria.

Results flagged with a pound (#) indicate the control criteria is not applicable.

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.
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ALS Group USA, Corp.

dba ALS Environmental
QA/QC Report
Client: Lancaster Laboratories Service Request:T1301166
Project: Mayflower Pipeline Incident/B0086003.1301 Date Analyzed:08/28/13 - 09/04/13
Sample Matrix: Soil
Lab Control Sample Summary
General Chemistry Parameters
Units:Percent (Solid)
Basis:Dry
Lab Control Sample
T1301166-LCS1
Analyte Name Analytical Method Result Spike Amount % Rec % Rec Limits
Carbon GBC Cyc 54 881-890 12 01 3.21 3.35 95.8 80-120
Carbon, Total Organic (TOC) EPA LKahn 7-27-1988 0.520 0.528 98.5 85-115

Printed 9/12/2013 3:54:18 PM
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ALS Group USA, Corp.

dba ALS Environmental
QA/QC Report
Client: Lancaster Laboratories Service Request:T1301166
Project: Mayflower Pipeline Incident/B0086003.1301 Date Analyzed:08/28/13 - 09/04/13
Sample Matrix: Soil
Lab Control Sample Summary
General Chemistry Parameters
Units:Percent (Solid)
Basis:Dry
Lab Control Sample
T1301166-LCS2
Analyte Name Analytical Method Result Spike Amount % Rec % Rec Limits
Carbon GBC Cyc 54 881-890 12 01 0.950 0.92 103.3 80-120
Carbon, Total Organic (TOC) EPA LKahn 7-27-1988 29.5 314 94 85-115

Printed 9/12/2013 3:54:18 PM
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ALS Group USA, Corp.

dba ALS Environmental
QA/QC Report
Client: Lancaster Laboratories Service Request:T1301166
Project: Mayflower Pipeline Incident/B0086003.1301 Date Analyzed:08/28/13 - 09/04/13
Sample Matrix: Soil
Lab Control Sample Summary
General Chemistry Parameters
Units:Percent (Solid)
Basis:Dry
Lab Control Sample
T1301166-LCS3
Analyte Name Analytical Method Result Spike Amount % Rec % Rec Limits
Carbon GBC Cyc 54 881-890 12 01 423 433 97.7 80-120
Carbon, Total Organic (TOC) EPA LKahn 7-27-1988 0.520 0.528 98.5 85-115

Printed 9/12/2013 3:54:18 PM
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ALS Group USA, Corp.

dba ALS Environmental
QA/QC Report
Client: Lancaster Laboratories Service Request:T1301166
Project: Mayflower Pipeline Incident/B0086003.1301 Date Analyzed:08/28/13 - 09/04/13
Sample Matrix: Soil
Lab Control Sample Summary
General Chemistry Parameters
Units:Percent (Solid)
Basis:Dry
Lab Control Sample
T1301166-LCS4
Analyte Name Analytical Method Result Spike Amount % Rec % Rec Limits
Carbon GBC Cyc 54 881-890 12 01 3.17 3.35 94.6 80-120
Carbon, Total Organic (TOC) EPA LKahn 7-27-1988 29.1 314 92.6 85-115

Printed 9/12/2013 3:54:18 PM
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ALS Group USA, Corp.

dba ALS Environmental
QA/QC Report
Client: Lancaster Laboratories Service Request:T1301166
Project: Mayflower Pipeline Incident/B0086003.1301 Date Analyzed:08/30/13 - 09/04/13
Sample Matrix: Soil
Lab Control Sample Summary
General Chemistry Parameters
Units:Percent (Solid)
Basis:Dry
Lab Control Sample
T1301166-LCS5
Analyte Name Analytical Method Result Spike Amount % Rec % Rec Limits
Carbon GBC Cyc 54 881-890 12 01 1.03 0.92 112 80-120
Carbon, Total Organic (TOC) EPA LKahn 7-27-1988 0.620 0.528 117.4 * 85-115
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ALS Group USA, Corp.

dba ALS Environmental
QA/QC Report
Client: Lancaster Laboratories Service Request:T1301166
Project: Mayflower Pipeline Incident/B0086003.1301 Date Analyzed:08/30/13 - 09/04/13
Sample Matrix: Soil
Lab Control Sample Summary
General Chemistry Parameters
Units:Percent (Solid)
Basis:Dry
Lab Control Sample
T1301166-LCS6
Analyte Name Analytical Method Result Spike Amount % Rec % Rec Limits
Carbon GBC Cyc 54 881-890 12 01 40.5 433 93.5 80-120
Carbon, Total Organic (TOC) EPA LKahn 7-27-1988 0.570 0.528 108 85-115

Printed 9/12/2013 3:54:19 PM
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ALS Group USA, Corp.

dba ALS Environmental
QA/QC Report
Client: Lancaster Laboratories Service Request: T1301166
Project: Mayflower Pipeline Incident/B0086003.1301 Date Analyzed: 08/30/13
Sample Matrix: Soil
Lab Control Sample Summary
Carbon, Total Organic (TOC)
Analysis Method: EPA LKahn 7-27-1988 Units: Percent (Solid)
Basis: Dry
Analysis Lot: 358048
Spike % Rec
Sample Name Lab Code Result Amount % Rec Limits
Lab Control Sample T1301166-LCS7 30.1 314 95.7 85-115
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Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental

Analytical Report
Lancaster Laboratories
Mayflower Pipeline Incident/B0086003.1301
Soil

Method Blank

Service Request:
Date Collected:
Date Received:

Basis:

T1301166
NA

NA

Dry

Lab Code: T1301166-MB2
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 0.6 U  Percent (Solid) 0.6 0.2 1 09/04/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 0.1 U  Percent (Solid) 0.1 0.03 1 08/28/13
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Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental

Analytical Report
Lancaster Laboratories
Mayflower Pipeline Incident/B0086003.1301
Soil

Method Blank

Service Request:
Date Collected:
Date Received:

Basis:

T1301166
NA

NA

Dry

Lab Code: T1301166-MB3
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 0.6 U  Percent (Solid) 0.6 0.2 1 09/04/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 0.0400 J Percent (Solid) 0.1 0.03 1 08/28/13
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ALS Group USA, Corp.

dba ALS Environmental
Analytical Report
Client: Lancaster Laboratories Service Request: T1301166
Project: Mayflower Pipeline Incident/B0086003.1301 Date Collected: NA
Sample Matrix: Soil Date Received: NA
Sample Name: Method Blank Basis: Dry
Lab Code: T1301166-MB4
General Chemistry Parameters
Date
Analyte Name Analysis Method Result MRL MDL Dil. Analyzed Q
Carbon, Total Organic (TOC) EPA LKahn 7-27-1988 0.0400 J Percent (Solid) 0.1 0.03 1 08/30/13

Printed 9/12/2013 3:54:19 PM
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ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

Client: Lancaster Laboratories Service Request: T1301166
Project Mayflower Pipeline Incident/B0086003.1301 Date Collected: 08/08/13
Sample Matrix: Soil Date Received: 08/09/13
Date Analyzed: 09/04/13
Replicate Sample Summary
General Chemistry Parameters
Sample Name: SO-DA-027 (0-0.5) Units: Percent (Solid)
Lab Code: T1301166-022 Basis: Dry
Duplicate
Sample
T1301166-
Sample 022DUP
Analyte Name Analysis Method MRL MDL Result Average RPD RPD Limit
Carbon GBC Cyc 54 881-890 12 01 0.54 0.18 0.54 NC NC 20

Results flagged with an asterisk (*) indicate values outside control criteria.

Results flagged with a pound (#) indicate the control criteria is not applicable.

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.
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ALS
September 16, 2013 Service Request No:T1301192

Rhiannon Parmelee

Arcadis

630 Plaza Dr. Suite 100
Highlands Ranch, CO 80129

Laboratory Results for: Mayflower Pipline Incident

Dear Rhiannon,

Enclosed are the results of the sample(s) submitted to our laboratory August 13, 2013
For your reference, these analyses have been assigned our service request number T1301192.

All analyses were performed according to our laboratory’s quality assurance program. The test
results meet requirements of the ISO 17025 standards except as noted in the case narrative report.
All results are intended to be considered in their entirety, and Columbia Analytical Services, Inc.
dba ALS Environmental (ALS) is not responsible for use of less than the complete report. Results
apply only to the items submitted to the laboratory for analysis and individual items (samples)
analyzed, as listed in the report.

Respectfully submitted,
ALS Group USA, Corp. dba ALS Environmental

%{//oézo/’m

Wendy Hyatt
Project Chemist

ADDRESS 3860 S. Palo Verde Road, Suite 302, Tucson, AZ 85714
PHONE +1 520 573 1061 FAX +1 520 573 1063

ALS Group USA, Corp

dba ALS Environmental
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3860 S. Palo Verde Rd., Tucson, AZ 85714 | 520-573-1061 | www.caslab.com

ALS
Client: Lancaster Laboratories Service Request: 71301192
Project: Mayflower Pipline Incident/B0086003.1301 Date Received:8/13/13

Sample Matrix: Water

CASE NARRATIVE

Sample Receipt

Sediment samples were received in good condition (see attached COC and Sample Receipt Form). The samples were received in
8oz wide mouth glass jars with Teflon lined lids. Three equipment blank water samples in two 40mL VOA vials were also received.
The water samples were sent to ALS Jacksonville to be analyzed for TOC using EPA 9060 and are reported in a separate data
package.

There were no discrepancies in the COC paperwork or samples. The samples were logged into the ALS LIMS system for the
following analyses.

Total Organic Carbon: EPA Lloyd Kahn 1988, Combustion / IR

Black Carbon: "Evaluation of a Protocol for the Quantification of Black Carbon in Sediments", Gustaffson, Global
Biogeochemical Cycles, Vol. 15, No. 4, December, 2001, Analysis by CHN Analyzer Combustion / IR/ TCD

Total Moisture: ASTM D2974 Air Dry Loss by Gravimetric Determination at 105°C (micro method)

After login, the samples were placed in a refrigerator at 4°C until the samples could be prepared for analysis.
Sample Preparation

The sediment samples were prepared for analysis using the following steps:

Samples were transferred to clean plastic drying trays and Air Dried at 30°C to 40°C for several days until dry.

The samples were weighed prior to and after drying to determine the Air Dry moisture loss. The AD moisture and residual
moisture were used to calculate the Total Moisture. The Total Moisture values are reported in the raw data.

The air dried samples were ground and homogenized to minus 60 mesh using a tungsten carbide grinding mill.
Quality Control and Analytical Issues
All QC data is within acceptance criteria unless noted below.

Duplicate RPD acceptance criteria of +20% apply only to sample and duplicate values that are greater than 10 times the reporting
limit for the sample.

The second low level LCS for TOC for the 9/3/13 run had an observed value of 0.615 wt% versus the true value of 0.528 wt%
resulting in a Recovery of 115.5%. The Recovery is outside the 85% to 115% acceptance limits and created a * flag on the
reports. The value of the LCS is within the manufacturers certified value of 0.528 + 0.98 wt%. The data was accepted with no
further corrective action. Due to an analytical error, the Air Dry Loss and the Total Moisture for T1301192-017 could not be
calculated.

TOC and CHN values are reported in wt% based on a moisture fee basis.

Approved by %‘/ éoéz.m Date 9/16/2013 2 of 64




Client:

Project:

Lancaster Laboratories

SAMPLE #

T1301192-001
T1301192-002
T1301192-003
T1301192-004
T1301192-005
T1301192-006
T1301192-007
T1301192-008
T1301192-009
T1301192-010
T1301192-011
T1301192-012
T1301192-013
T1301192-014
T1301192-015
T1301192-016
T1301192-017
T1301192-018
T1301192-019
T1301192-020
T1301192-021
T1301192-022
T1301192-023
T1301192-024

Printed 9/16/2013 8:22:40 AM

Mayflower Pipline Incident/B0086003.1301

SAMPLE CROSS-REFERENCE

CLIENT SAMPLE ID

SED-DA-EB-07-080913
SED-DA-021 (0-0.5)
SED-DA-042 (0-0.5)
SED-DA-042 (0-0.5) MS/MSD
SED-DA-EB-08-081013
SED-DA-045 (0-0.5)
SED-DA-052 (0-0.5)
SED-DA-Dup-06-081013
SED-DA-018 (0-0.5)
SED-DA-019 (0-0.5)
SED-DA-019 (0-0.5) MS/MSD
SO-DA-026 (0-0.5)
SO-DA-026 (0-0.5) MS/MSD
SO-DA-028 (0-0.5)
SO-DA-029 (0-0.5)
SO-DA-EB-04-081113
SED-DA-046 (0-0.5)
SED-DA-049 (0-0.5)
SED-DA-043 (0-0.5)
SED-DA-044 (0-0.5)
SED-DA-047 (0-0.5)
SED-DA-048 (0-0.5)
SED-DA-048 (0-0.5) MS/MSD
SED-DA-Dup-07-081213

3 of 64

Service Request:T1301192

DATE
8/9/2013
8/9/2013
8/9/2013
8/9/2013

8/10/2013
8/10/2013
8/10/2013
8/10/2013
8/10/2013
8/10/2013
8/10/2013
8/11/2013
8/11/2013
8/11/2013
8/11/2013
8/11/2013
8/12/2013
8/12/2013
8/12/2013
8/12/2013
8/12/2013
8/12/2013
8/12/2013
8/12/2013

Sample Summary
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Data Qualifiers
CAS Standard

Possible Tedlar bag artifact.

TIC is a suspected aldol-condensation product

Analyte found in the associated method blank as well as in the sample.

Reported results are not blank corrected.

The back section of the tube yielded higher results than the front.

Results indicated possible breakthrough; back section >=10% front section.

Result identification confirmed.

Compound identified in an analysis at a secondary dilution factor

Spike was diluted out

Reported results are corrected for desorption efficiency.

Estimated value. Concentration above calibration range

The percent difference for the serial dilution was greater than 10%, indicating a possible
matrix interference in the sample.

Sample analysis performed past holding time. See case narrative.

Initial analysis within holding time. Reanalysis for the required dilution was past holding
time.

Sample was received and analyzed past holding time.

Sample was extracted past required extraction holding time, but analyzed within analysis
holding time. See case narrative.

Internal standard not within the specified limits. See case narrative.

Estimated Value. Concentration found below MRL.

A deflection in the QC ion may indicate interference with the quantitation of this ion. The
concentration of this analyte should be considered as an estimate.

Analyte was detected above the method reporting limit prior to normalization.
Laboratory control sample recovery outside the specified limits; results may be biased
high.

Laboratory control sample recovery outside the specified limits; results may be biased low.
Laboratory control sample recovery outside the specified limits.

Matrix interference; results may be biased high.

The duplicate injection precision not met.

Matrix interference due to coelution with a non-target compound; results may be biased
high.

Presumptive evidence of a compound for TICs that have been identified based on a mass
spectral library search.

The Matrix Spike sample recovery is not within control limits. See case narrative.
Indicates chlorodiphenyl ether interference present at the retention time of the target
compound.

Pesticide/Aroclor target analyte > 40% difference for detected concentrations between GC
columns

Indicates as estimated value because the P and P + 2 theoretical abundance ratio does not
meet method criteria.

Duplicate Precision not met.

Duplicate precision not within the specified limits; however, the results are below the
MRL and considered estimated.

Surrogate recovery not within specified limits.
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Data Qualifiers
CAS Standard

The reported value was determined by the Method of Standard Additions (MSA).
Analyte is a tentatively identified compound, result is estimated.

Compound was analyzed for, but was not detected (ND).

The continuing calibration verification standard was outside (biased high) the specified
limits for this compound.

The continuing calibration verification standard was outside (biased low) the specified
limits for this compound.

Result quantified, but the corresponding peak was detected outside the generated retention
time window.

The post-digestion spike for furnace AA analysis is out of control limits, while sample
absorbance is less than 50% of spike absorbance.

See case narrative.

Recovery outside limits

The chromatogram resembles a petroleum product but does not match the calibration
standard.

The chromatogram does not resemble a petroleum product.

The MRL/MDL has been elevated due to a matrix interference.
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ALS Laboratory Group

ASTM
A2LA
CARB
CAS Number
CFC
CFU
DEC
DEQ
DHS
DOE
DOH
EPA
ELAP
GC
GC/MS
LUFT
M
MCL

MDL
MPN
MRL
NA
NC
NCASI
ND
NIOSH
PQL
RCRA
SIM
TPH

tr

Acronyms

American Society for Testing and Materials

American Association for Laboratory Accreditation

California Air Resources Board

Chemical Abstract Service registry Number

Chlorofluorocarbon

Colony-Forming Unit

Department of Environmental Conservation

Department of Environmental Quality

Department of Health Services

Department of Ecology

Department of Health

U. S. Environmental Protection Agency

Environmental Laboratory Accreditation Program

Gas Chromatography

Gas Chromatography/Mass Spectrometry

Leaking Underground Fuel Tank

Modified

Maximum Contaminant Level is the highest permissible concentration of a
substance allowed in drinking water as established by the USEPA.
Method Detection Limit

Most Probable Number

Method Reporting Limit

Not Applicable

Not Calculated

National Council of the Paper Industry for Air and Stream Improvement
Not Detected

National Institute for Occupational Safety and Health

Practical Quantitation Limit

Resource Conservation and Recovery Act

Selected Ion Monitoring

Total Petroleum Hydrocarbons

Trace level is the concentration of an analyte that is less than the PQL but
greater than or equal to the MDL.
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ALS Group USA, Corp.

dba ALS Environmental

Analytical Report

Client: Lancaster Laboratories Service Request: T1301192
Project: Mayflower Pipline Incident/B0086003.1301 Date Collected: 08/09/13 12:35
Sample Matrix: Soil Date Received: 08/13/13 10:10
Sample Name: SED-DA-021 (0-0.5) Basis: Dry
Lab Code: T1301192-002

General Chemistry Parameters

Date

Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 041 J Percent (Solid)  0.62 0.21 1 09/06/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 12.63 Percent (Solid)  0.09 0.03 1 09/03/13  *

Printed 9/16/2013 8:22:42 AM 11 of 64

Superset Reference:13-0000258991 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental

Analytical Report
Lancaster Laboratories
Mayflower Pipline Incident/B0086003.1301
Soil

SED-DA-021 (0-0.5)

Service Request: T1301192
Date Collected: 08/09/13 12:35
Date Received: 08/13/13 10:10

Basis: As Received

Lab Code: T1301192-002
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Moisture ASTM D3173-11 77.2 Percent (Solid) 0.1 0.1 1 09/04/13

Printed 9/16/2013 8:22:42 AM 12 of 64

Superset Reference:13-0000258991 rev 00



ALS Group USA, Corp.

dba ALS Environmental

Analytical Report

Client: Lancaster Laboratories Service Request: T1301192
Project: Mayflower Pipline Incident/B0086003.1301 Date Collected: 08/09/13 14:00
Sample Matrix: Soil Date Received: 08/13/13 10:10
Sample Name: SED-DA-042 (0-0.5) Basis: Dry
Lab Code: T1301192-003

General Chemistry Parameters

Date

Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 0.56 U  Percent (Solid)  0.56 0.19 1 09/06/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 4.27 Percent (Solid)  0.09 0.03 1 09/03/13  *

Printed 9/16/2013 8:22:42 AM 13 of 64

Superset Reference:13-0000258991 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental

Analytical Report
Lancaster Laboratories
Mayflower Pipline Incident/B0086003.1301
Soil

SED-DA-042 (0-0.5)

Service Request: T1301192
Date Collected: 08/09/13 14:00
Date Received: 08/13/13 10:10

Basis: As Received

Lab Code: T1301192-003
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Moisture ASTM D3173-11 61.1 Percent (Solid) 0.1 0.1 1 09/04/13

Printed 9/16/2013 8:22:42 AM 14 of 64

Superset Reference:13-0000258991 rev 00



ALS Group USA, Corp.

dba ALS Environmental

Analytical Report

Client: Lancaster Laboratories Service Request: T1301192
Project: Mayflower Pipline Incident/B0086003.1301 Date Collected: 08/09/13 14:00
Sample Matrix: Soil Date Received: 08/13/13 10:10
Sample Name: SED-DA-042 (0-0.5) MS/MSD Basis: Dry
Lab Code: T1301192-004

General Chemistry Parameters

Date

Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 02 J Percent (Solid)  0.55 0.18 1 09/06/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 4.31 Percent (Solid)  0.09 0.03 1 09/03/13  *

Printed 9/16/2013 8:22:42 AM 15 of 64

Superset Reference:13-0000258991 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental

Analytical Report
Lancaster Laboratories
Mayflower Pipline Incident/B0086003.1301
Soil

SED-DA-042 (0-0.5) MS/MSD

Service Request: T1301192
Date Collected: 08/09/13 14:00
Date Received: 08/13/13 10:10

Basis: As Received

Lab Code: T1301192-004
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Moisture ASTM D3173-11 63.1 Percent (Solid) 0.1 0.1 1 09/04/13

Printed 9/16/2013 8:22:42 AM 16 of 64

Superset Reference:13-0000258991 rev 00



ALS Group USA, Corp.

dba ALS Environmental

Analytical Report

Client: Lancaster Laboratories Service Request: T1301192
Project: Mayflower Pipline Incident/B0086003.1301 Date Collected: 08/10/13 09:00
Sample Matrix: Soil Date Received: 08/13/13 10:10
Sample Name: SED-DA-045 (0-0.5) Basis: Dry
Lab Code: T1301192-006

General Chemistry Parameters

Date

Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 024 J Percent (Solid)  0.58 0.19 1 09/06/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 4.64 Percent (Solid)  0.09 0.03 1 09/03/13  *

Printed 9/16/2013 8:22:42 AM 17 of 64

Superset Reference:13-0000258991 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental

Analytical Report
Lancaster Laboratories
Mayflower Pipline Incident/B0086003.1301
Soil

SED-DA-045 (0-0.5)

Service Request: T1301192
Date Collected: 08/10/13 09:00
Date Received: 08/13/13 10:10

Basis: As Received

Lab Code: T1301192-006
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Moisture ASTM D3173-11 53 Percent (Solid) 0.1 0.1 1 09/04/13

Printed 9/16/2013 8:22:42 AM 18 of 64

Superset Reference:13-0000258991 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental

Analytical Report
Lancaster Laboratories
Mayflower Pipline Incident/B0086003.1301
Soil

SED-DA-052 (0-0.5)

Service Request: T1301192

Date Collected: 08/10/13 09:30
Date Received: 08/13/13 10:10

Basis: Dry

Lab Code: T1301192-007
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 035 J Percent (Solid)  0.66 0.22 1 09/06/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 8.54 Percent (Solid) 0.1 0.03 1 09/03/13  *

Printed 9/16/2013 8:22:43 AM 19 of 64

Superset Reference:13-0000258991 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental

Analytical Report
Lancaster Laboratories
Mayflower Pipline Incident/B0086003.1301
Soil

SED-DA-052 (0-0.5)

Service Request: T1301192
Date Collected: 08/10/13 09:30
Date Received: 08/13/13 10:10

Basis: As Received

Lab Code: T1301192-007
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Moisture ASTM D3173-11 64.3 Percent (Solid) 0.1 0.1 1 09/04/13

Printed 9/16/2013 8:22:43 AM 20 of 64

Superset Reference:13-0000258991 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental

Analytical Report
Lancaster Laboratories
Mayflower Pipline Incident/B0086003.1301
Soil

SED-DA-Dup-06-081013

Service Request: T1301192

Date Collected: 08/10/13 00:00
Date Received: 08/13/13 10:10

Basis: Dry

Lab Code: T1301192-008
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 039 J Percent (Solid)  0.65 0.22 1 09/06/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 11.72 Percent (Solid) 0.1 0.03 1 09/03/13  *

Printed 9/16/2013 8:22:43 AM 21 of 64

Superset Reference:13-0000258991 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental

Analytical Report
Lancaster Laboratories
Mayflower Pipline Incident/B0086003.1301
Soil

SED-DA-Dup-06-081013

Service Request: T1301192
Date Collected: 08/10/13 00:00
Date Received: 08/13/13 10:10

Basis: As Received

Lab Code: T1301192-008
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Moisture ASTM D3173-11 70.9 Percent (Solid) 0.1 0.1 1 09/04/13

Printed 9/16/2013 8:22:43 AM 22 of 64

Superset Reference:13-0000258991 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental

Analytical Report
Lancaster Laboratories
Mayflower Pipline Incident/B0086003.1301
Soil

SED-DA-018 (0-0.5)

Service Request: T1301192

Date Collected: 08/10/13 10:40
Date Received: 08/13/13 10:10

Basis: Dry

Lab Code: T1301192-009
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 038 J Percent (Solid)  0.57 0.2 1 09/06/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 11.34 Percent (Solid) 0.1 0.03 1 09/03/13  *

Printed 9/16/2013 8:22:43 AM 23 of 64

Superset Reference:13-0000258991 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental

Analytical Report
Lancaster Laboratories
Mayflower Pipline Incident/B0086003.1301
Soil

SED-DA-018 (0-0.5)

Service Request: T1301192
Date Collected: 08/10/13 10:40
Date Received: 08/13/13 10:10

Basis: As Received

Lab Code: T1301192-009
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Moisture ASTM D3173-11 71.9 Percent (Solid) 0.1 0.1 1 09/04/13

Printed 9/16/2013 8:22:43 AM 24 of 64

Superset Reference:13-0000258991 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental

Analytical Report
Lancaster Laboratories
Mayflower Pipline Incident/B0086003.1301
Soil

SED-DA-019 (0-0.5)

Service Request: T1301192

Date Collected: 08/10/13 11:15
Date Received: 08/13/13 10:10

Basis: Dry

Lab Code: T1301192-010
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 037 J Percent (Solid) 0.6 0.21 1 09/06/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 10.58 Percent (Solid) 0.1 0.03 1 09/03/13  *

Printed 9/16/2013 8:22:43 AM 25 of 64

Superset Reference:13-0000258991 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental

Analytical Report
Lancaster Laboratories
Mayflower Pipline Incident/B0086003.1301
Soil

SED-DA-019 (0-0.5)

Service Request: T1301192
Date Collected: 08/10/13 11:15
Date Received: 08/13/13 10:10

Basis: As Received

Lab Code: T1301192-010
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Moisture ASTM D3173-11 87.2 Percent (Solid) 0.1 0.1 1 09/04/13

Printed 9/16/2013 8:22:43 AM 26 of 64

Superset Reference:13-0000258991 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental

Analytical Report
Lancaster Laboratories
Mayflower Pipline Incident/B0086003.1301
Soil

SED-DA-019 (0-0.5) MS/MSD

Service Request: T1301192

Date Collected: 08/10/13 11:15
Date Received: 08/13/13 10:10

Basis: Dry

Lab Code: T1301192-011
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 04 J Percent (Solid)  0.48 0.16 1 09/06/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 10.46 Percent (Solid) 0.1 0.03 1 09/03/13  *

Printed 9/16/2013 8:22:43 AM 27 of 64

Superset Reference:13-0000258991 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental

Analytical Report
Lancaster Laboratories
Mayflower Pipline Incident/B0086003.1301
Soil

SED-DA-019 (0-0.5) MS/MSD

Service Request: T1301192
Date Collected: 08/10/13 11:15
Date Received: 08/13/13 10:10

Basis: As Received

Lab Code: T1301192-011
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Moisture ASTM D3173-11 87.2 Percent (Solid) 0.1 0.1 1 09/04/13

Printed 9/16/2013 8:22:43 AM 28 of 64

Superset Reference:13-0000258991 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental

Analytical Report
Lancaster Laboratories
Mayflower Pipline Incident/B0086003.1301
Soil

SO-DA-026 (0-0.5)

Service Request: T1301192

Date Collected: 08/11/13 08:30
Date Received: 08/13/13 10:10

Basis: Dry

Lab Code: T1301192-012
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 047 U  Percent (Solid)  0.47 0.16 1 09/06/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 1.11 Percent (Solid) 0.1 0.03 1 09/03/13  *

Printed 9/16/2013 8:22:43 AM 29 of 64

Superset Reference:13-0000258991 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental

Analytical Report
Lancaster Laboratories
Mayflower Pipline Incident/B0086003.1301
Soil

SO-DA-026 (0-0.5)

Service Request: T1301192
Date Collected: 08/11/13 08:30
Date Received: 08/13/13 10:10

Basis: As Received

Lab Code: T1301192-012
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Moisture ASTM D3173-11 22.7 Percent (Solid) 0.1 0.1 1 09/04/13

Printed 9/16/2013 8:22:43 AM 30 of 64

Superset Reference:13-0000258991 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental

Analytical Report
Lancaster Laboratories
Mayflower Pipline Incident/B0086003.1301
Soil

SO-DA-026 (0-0.5) MS/MSD

Service Request: T1301192

Date Collected: 08/11/13 08:30
Date Received: 08/13/13 10:10

Basis: Dry

Lab Code: T1301192-013
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 049 U  Percent (Solid)  0.49 0.16 1 09/06/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 1.17 Percent (Solid) 0.1 0.03 1 09/03/13  *

Printed 9/16/2013 8:22:43 AM 31 of 64

Superset Reference:13-0000258991 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental

Analytical Report
Lancaster Laboratories
Mayflower Pipline Incident/B0086003.1301
Soil

SO-DA-026 (0-0.5) MS/MSD

Service Request: T1301192
Date Collected: 08/11/13 08:30
Date Received: 08/13/13 10:10

Basis: As Received

Lab Code: T1301192-013
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Moisture ASTM D3173-11 22.2 Percent (Solid) 0.1 0.1 1 09/04/13

Printed 9/16/2013 8:22:43 AM 32 of 64

Superset Reference:13-0000258991 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental

Analytical Report
Lancaster Laboratories
Mayflower Pipline Incident/B0086003.1301
Soil

SO-DA-028 (0-0.5)

Service Request: T1301192

Date Collected: 08/11/13 10:00
Date Received: 08/13/13 10:10

Basis: Dry

Lab Code: T1301192-014
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 0.51 U  Percent (Solid)  0.51 0.17 1 09/06/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 1.99 Percent (Solid) 0.1 0.03 1 09/03/13  *

Printed 9/16/2013 8:22:43 AM 33 of 64

Superset Reference:13-0000258991 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental

Analytical Report
Lancaster Laboratories
Mayflower Pipline Incident/B0086003.1301
Soil

SO-DA-028 (0-0.5)

Service Request: T1301192
Date Collected: 08/11/13 10:00
Date Received: 08/13/13 10:10

Basis: As Received

Lab Code: T1301192-014
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Moisture ASTM D3173-11 22.4 Percent (Solid) 0.1 0.1 1 09/04/13

Printed 9/16/2013 8:22:43 AM 34 of 64

Superset Reference:13-0000258991 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental

Analytical Report
Lancaster Laboratories
Mayflower Pipline Incident/B0086003.1301
Soil

SO-DA-029 (0-0.5)

Service Request: T1301192

Date Collected: 08/11/13 10:30
Date Received: 08/13/13 10:10

Basis: Dry

Lab Code: T1301192-015
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 0.51 U  Percent (Solid)  0.51 0.17 1 09/06/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 0.86 Percent (Solid) 0.1 0.03 1 09/03/13  *

Printed 9/16/2013 8:22:43 AM 35 of 64

Superset Reference:13-0000258991 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental

Analytical Report
Lancaster Laboratories
Mayflower Pipline Incident/B0086003.1301
Soil

SO-DA-029 (0-0.5)

Service Request: T1301192
Date Collected: 08/11/13 10:30
Date Received: 08/13/13 10:10

Basis: As Received

Lab Code: T1301192-015
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Moisture ASTM D3173-11 21.8 Percent (Solid) 0.1 0.1 1 09/04/13

Printed 9/16/2013 8:22:43 AM 36 of 64

Superset Reference:13-0000258991 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental

Analytical Report
Lancaster Laboratories
Mayflower Pipline Incident/B0086003.1301
Soil

SED-DA-049 (0-0.5)

Service Request: T1301192

Date Collected: 08/12/13 09:05
Date Received: 08/13/13 10:10

Basis: Dry

Lab Code: T1301192-018
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 029 J Percent (Solid)  0.52 0.18 1 09/06/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 8.23 Percent (Solid) 0.1 0.03 1 09/03/13  *

Printed 9/16/2013 8:22:43 AM 37 of 64

Superset Reference:13-0000258991 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental

Analytical Report
Lancaster Laboratories
Mayflower Pipline Incident/B0086003.1301
Soil

SED-DA-049 (0-0.5)

Service Request: T1301192
Date Collected: 08/12/13 09:05
Date Received: 08/13/13 10:10

Basis: As Received

Lab Code: T1301192-018
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Moisture ASTM D3173-11 63.8 Percent (Solid) 0.1 0.1 1 09/04/13

Printed 9/16/2013 8:22:43 AM 38 of 64

Superset Reference:13-0000258991 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental

Analytical Report
Lancaster Laboratories
Mayflower Pipline Incident/B0086003.1301
Soil

SED-DA-043 (0-0.5)

Service Request: T1301192

Date Collected: 08/12/13 09:50
Date Received: 08/13/13 10:10

Basis: Dry

Lab Code: T1301192-019
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 02J Percent (Solid)  0.58 0.19 1 09/06/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 3.66 Percent (Solid) 0.1 0.03 1 09/03/13  *

Printed 9/16/2013 8:22:43 AM 39 of 64

Superset Reference:13-0000258991 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental

Analytical Report
Lancaster Laboratories
Mayflower Pipline Incident/B0086003.1301
Soil

SED-DA-043 (0-0.5)

Service Request: T1301192
Date Collected: 08/12/13 09:50
Date Received: 08/13/13 10:10

Basis: As Received

Lab Code: T1301192-019
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Moisture ASTM D3173-11 39.6 Percent (Solid) 0.1 0.1 1 09/04/13

Printed 9/16/2013 8:22:43 AM 40 of 64

Superset Reference:13-0000258991 rev 00



ALS Group USA, Corp.

dba ALS Environmental

Analytical Report

Client: Lancaster Laboratories Service Request: T1301192
Project: Mayflower Pipline Incident/B0086003.1301 Date Collected: 08/12/13 10:10
Sample Matrix: Soil Date Received: 08/13/13 10:10
Sample Name: SED-DA-044 (0-0.5) Basis: Dry
Lab Code: T1301192-020

General Chemistry Parameters

Date

Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 024 J Percent (Solid)  0.55 0.19 1 09/06/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 6.03 Percent (Solid)  0.09 0.03 1 09/03/13  *

Printed 9/16/2013 8:22:43 AM 41 of 64

Superset Reference:13-0000258991 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental

Analytical Report
Lancaster Laboratories
Mayflower Pipline Incident/B0086003.1301
Soil

SED-DA-044 (0-0.5)

Service Request: T1301192
Date Collected: 08/12/13 10:10
Date Received: 08/13/13 10:10

Basis: As Received

Lab Code: T1301192-020
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Moisture ASTM D3173-11 49 Percent (Solid) 0.1 0.1 1 09/04/13

Printed 9/16/2013 8:22:43 AM 42 of 64

Superset Reference:13-0000258991 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental

Analytical Report
Lancaster Laboratories
Mayflower Pipline Incident/B0086003.1301
Soil

SED-DA-047 (0-0.5)

Service Request: T1301192

Date Collected: 08/12/13 10:30
Date Received: 08/13/13 10:10

Basis: Dry

Lab Code: T1301192-021
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 0.16 J Percent (Solid)  0.44 0.15 1 09/06/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 3.17 Percent (Solid) 0.1 0.03 1 09/03/13  *

Printed 9/16/2013 8:22:44 AM 43 of 64

Superset Reference:13-0000258991 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental

Analytical Report
Lancaster Laboratories
Mayflower Pipline Incident/B0086003.1301
Soil

SED-DA-047 (0-0.5)

Service Request: T1301192
Date Collected: 08/12/13 10:30
Date Received: 08/13/13 10:10

Basis: As Received

Lab Code: T1301192-021
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Moisture ASTM D3173-11 34.9 Percent (Solid) 0.1 0.1 1 09/04/13

Printed 9/16/2013 8:22:44 AM 44 of 64

Superset Reference:13-0000258991 rev 00



ALS Group USA, Corp.

dba ALS Environmental

Analytical Report

Client: Lancaster Laboratories Service Request: T1301192
Project: Mayflower Pipline Incident/B0086003.1301 Date Collected: 08/12/13 12:45
Sample Matrix: Soil Date Received: 08/13/13 10:10
Sample Name: SED-DA-048 (0-0.5) Basis: Dry
Lab Code: T1301192-022

General Chemistry Parameters

Date

Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 0.28 J Percent (Solid)  0.62 0.21 1 09/06/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 6.41 Percent (Solid)  0.09 0.03 1 09/03/13  *

Printed 9/16/2013 8:22:44 AM 45 of 64

Superset Reference:13-0000258991 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental

Analytical Report
Lancaster Laboratories
Mayflower Pipline Incident/B0086003.1301
Soil

SED-DA-048 (0-0.5)

Service Request: T1301192
Date Collected: 08/12/13 12:45
Date Received: 08/13/13 10:10

Basis: As Received

Lab Code: T1301192-022
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Moisture ASTM D3173-11 53.4 Percent (Solid) 0.1 0.1 1 09/04/13

Printed 9/16/2013 8:22:44 AM 46 of 64

Superset Reference:13-0000258991 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental

Analytical Report
Lancaster Laboratories
Mayflower Pipline Incident/B0086003.1301
Soil

SED-DA-048 (0-0.5) MS/MSD

Service Request: T1301192

Date Collected: 08/12/13 12:45
Date Received: 08/13/13 10:10

Basis: Dry

Lab Code: T1301192-023
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 032 J Percent (Solid)  0.55 0.19 1 09/06/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 8.24 Percent (Solid) 0.1 0.03 1 09/03/13  *

Printed 9/16/2013 8:22:44 AM 47 of 64

Superset Reference:13-0000258991 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental

Analytical Report
Lancaster Laboratories
Mayflower Pipline Incident/B0086003.1301
Soil

SED-DA-048 (0-0.5) MS/MSD

Service Request: T1301192
Date Collected: 08/12/13 12:45
Date Received: 08/13/13 10:10

Basis: As Received

Lab Code: T1301192-023
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Moisture ASTM D3173-11 56.5 Percent (Solid) 0.1 0.1 1 09/04/13

Printed 9/16/2013 8:22:44 AM 48 of 64

Superset Reference:13-0000258991 rev 00



ALS Group USA, Corp.

dba ALS Environmental

Analytical Report

Client: Lancaster Laboratories Service Request: T1301192
Project: Mayflower Pipline Incident/B0086003.1301 Date Collected: 08/12/13 00:00
Sample Matrix: Soil Date Received: 08/13/13 10:10
Sample Name: SED-DA-Dup-07-081213 Basis: Dry
Lab Code: T1301192-024

General Chemistry Parameters

Date

Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 017 J Percent (Solid)  0.49 0.16 1 09/06/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 33 Percent (Solid)  0.09 0.03 1 09/03/13  *

Printed 9/16/2013 8:22:44 AM 49 of 64

Superset Reference:13-0000258991 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental

Analytical Report
Lancaster Laboratories
Mayflower Pipline Incident/B0086003.1301
Soil

SED-DA-Dup-07-081213

Service Request: T1301192
Date Collected: 08/12/13 00:00
Date Received: 08/13/13 10:10

Basis: As Received

Lab Code: T1301192-024
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Moisture ASTM D3173-11 38 Percent (Solid) 0.1 0.1 1 09/04/13

Printed 9/16/2013 8:22:44 AM 50 of 64

Superset Reference:13-0000258991 rev 00



ALS Group USA, Corp.

dba ALS Environmental

Analytical Report

Client: Lancaster Laboratories Service Request: T1301192
Project: Mayflower Pipline Incident/B0086003.1301 Date Collected: 08/12/13 08:35
Sample Matrix: Soil Date Received: 08/13/13 10:10
Sample Name: SED-DA-046 (0-0.5) Basis: Dry
Lab Code: T1301192-017

General Chemistry Parameters

Date

Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 0.5 U  Percent(Solid) 0.5 0.17 1 09/06/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 3.36 Percent (Solid)  0.09 0.03 1 09/03/13  *

Printed 9/16/2013 8:22:44 AM 51 of 64

Superset Reference:13-0000258991 rev 00



ALS Group USA, Corp.

dba ALS Environmental
QA/QC Report
Client: Lancaster Laboratories Service Request:T1301192
Project: Mayflower Pipline Incident/B0086003.1301 Date Analyzed:09/03/13 - 09/06/13
Sample Matrix: Soil
Lab Control Sample Summary
General Chemistry Parameters
Units:Percent (Solid)
Basis:Dry
Lab Control Sample
T1301192-LCS1
Analyte Name Analytical Method Result Spike Amount % Rec % Rec Limits
Carbon GBC Cyc 54 881-890 12 01 3.21 3.35 95.8 80-120
Carbon, Total Organic (TOC) EPA LKahn 7-27-1988 0.59 0.528 111.7 85-115

Printed 9/16/2013 8:22:44 AM
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Superset Reference:13-0000258991 rev 00



ALS Group USA, Corp.

dba ALS Environmental
QA/QC Report
Client: Lancaster Laboratories Service Request:T1301192
Project: Mayflower Pipline Incident/B0086003.1301 Date Analyzed:09/03/13 - 09/06/13
Sample Matrix: Soil
Lab Control Sample Summary
General Chemistry Parameters
Units:Percent (Solid)
Basis:Dry
Lab Control Sample
T1301192-LCS2
Analyte Name Analytical Method Result Spike Amount % Rec % Rec Limits
Carbon GBC Cyc 54 881-890 12 01 0.92 0.92 100 80-120
Carbon, Total Organic (TOC) EPA LKahn 7-27-1988 0.52 0.528 98.5 85-115

Printed 9/16/2013 8:22:44 AM
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Superset Reference:13-0000258991 rev 00



ALS Group USA, Corp.

dba ALS Environmental
QA/QC Report
Client: Lancaster Laboratories Service Request:T1301192
Project: Mayflower Pipline Incident/B0086003.1301 Date Analyzed:09/03/13 - 09/06/13
Sample Matrix: Soil
Lab Control Sample Summary
General Chemistry Parameters
Units:Percent (Solid)
Basis:Dry
Lab Control Sample
T1301192-LCS3
Analyte Name Analytical Method Result Spike Amount % Rec % Rec Limits
Carbon GBC Cyc 54 881-890 12 01 42.79 433 98.8 80-120
Carbon, Total Organic (TOC) EPA LKahn 7-27-1988 29.22 314 93.1 85-115

Printed 9/16/2013 8:22:44 AM
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Superset Reference:13-0000258991 rev 00



ALS Group USA, Corp.

dba ALS Environmental
QA/QC Report
Client: Lancaster Laboratories Service Request:T1301192
Project: Mayflower Pipline Incident/B0086003.1301 Date Analyzed:09/03/13 - 09/06/13
Sample Matrix: Soil
Lab Control Sample Summary
General Chemistry Parameters
Units:Percent (Solid)
Basis:Dry
Lab Control Sample
T1301192-LCS4
Analyte Name Analytical Method Result Spike Amount % Rec % Rec Limits
Carbon GBC Cyc 54 881-890 12 01 3.16 3.35 94.3 80-120
Carbon, Total Organic (TOC) EPA LKahn 7-27-1988 0.61 0.528 1155 * 85-115

Printed 9/16/2013 8:22:44 AM
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Superset Reference:13-0000258991 rev 00



ALS Group USA, Corp.

dba ALS Environmental
QA/QC Report
Client: Lancaster Laboratories Service Request:T1301192
Project: Mayflower Pipline Incident/B0086003.1301 Date Analyzed:09/03/13 - 09/06/13
Sample Matrix: Soil
Lab Control Sample Summary
General Chemistry Parameters
Units:Percent (Solid)
Basis:Dry
Lab Control Sample
T1301192-LCS5
Analyte Name Analytical Method Result Spike Amount % Rec % Rec Limits
Carbon GBC Cyc 54 881-890 12 01 0.98 0.92 106.5 80-120
Carbon, Total Organic (TOC) EPA LKahn 7-27-1988 30.05 314 95.7 85-115

Printed 9/16/2013 8:22:44 AM
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Superset Reference:13-0000258991 rev 00



ALS Group USA, Corp.

dba ALS Environmental
QA/QC Report
Client: Lancaster Laboratories Service Request: T1301192
Project: Mayflower Pipline Incident/B0086003.1301 Date Analyzed: 09/06/13
Sample Matrix: Soil
Lab Control Sample Summary
Carbon

Analysis Method: GBC Cyc 54 881-890 12 01 Units: Percent (Solid)

Basis: Dry

Analysis Lot: 357232

Spike % Rec

Sample Name Lab Code Result Amount % Rec Limits
Lab Control Sample T1301192-LCS6 42.97 433 99.2 80-120

Printed 9/16/2013 8:22:44 AM

57 of 64

Superset Reference:13-0000258991 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental

Analytical Report
Lancaster Laboratories
Mayflower Pipline Incident/B0086003.1301
Soil

Method Blank

Service Request:
Date Collected:
Date Received:

Basis:

T1301192
NA

NA

Dry

Lab Code: T1301192-MB2
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 0.6 U  Percent (Solid) 0.6 0.2 1 09/06/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 0.1 U  Percent (Solid) 0.1 0.03 1 09/03/13

Printed 9/16/2013 8:22:44 AM 58 of 64

Superset Reference:13-0000258991 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental
Analytical Report
Lancaster Laboratories Service Request: T1301192
Mayflower Pipline Incident/B0086003.1301 Date Collected: NA
Soil Date Received: NA
Method Blank Basis: Dry

Lab Code: T1301192-MB3
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 0.6 U  Percent (Solid) 0.6 0.2 1 09/06/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 0.03 J Percent (Solid) 0.1 0.03 1 09/03/13

Printed 9/16/2013 8:22:44 AM 59 of 64 Superset Reference:13-0000258991 rev 00



ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

Client: Lancaster Laboratories Service Request: T1301192
Project Mayflower Pipline Incident/B0086003.1301 Date Collected: 08/09/13
Sample Matrix: Soil Date Received: 08/13/13
Date Analyzed: 09/06/13
Replicate Sample Summary
General Chemistry Parameters
Sample Name: SED-DA-021 (0-0.5) Units: Percent (Solid)
Lab Code: T1301192-002 Basis: Dry
Duplicate
Sample
T1301192-
Sample 002DUP
Analyte Name Analysis Method MRL MDL Result Average RPD RPD Limit
Carbon GBC Cyc 54 881-890 12 01 0.67 0.22 0.41 0.400 5 20

Results flagged with an asterisk (*) indicate values outside control criteria.

Results flagged with a pound (#) indicate the control criteria is not applicable.

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.

Printed 9/16/2013 8:22:44 AM
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Superset Reference:13-0000258991 rev 00



ALS Group USA, Corp.

dba ALS Environmental
QA/QC Report
Client: Lancaster Laboratories Service Request: T1301192
Project Mayflower Pipline Incident/B0086003.1301 Date Collected: 08/10/13
Sample Matrix: Soil Date Received: 08/13/13
Date Analyzed: 09/03/13
Replicate Sample Summary
General Chemistry Parameters
Sample Name: SED-DA-019 (0-0.5) Units: Percent (Solid)
Lab Code: T1301192-010 Basis: Dry
Duplicate
Sample
T1301192-
Sample 010DUP RPD
Analyte Name Analysis Method MRL  MDL  Result Result Average RPD Limit
Carbon, Total Organic (TOC) EPA LKahn 7-27-1988 0.1 0.03 10.58 10.7 10.6 1 20

Results flagged with an asterisk (*) indicate values outside control criteria.

Results flagged with a pound (#) indicate the control criteria is not applicable.

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.

Printed 9/16/2013 8:22:44 AM
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Superset Reference:13-0000258991 rev 00



ALS Group USA, Corp.

dba ALS Environmental
QA/QC Report
Client: Lancaster Laboratories Service Request: T1301192
Project Mayflower Pipline Incident/B0086003.1301 Date Collected: 08/12/13
Sample Matrix: Soil Date Received: 08/13/13
Date Analyzed: 09/03/13
Replicate Sample Summary
General Chemistry Parameters
Sample Name: SED-DA-044 (0-0.5) Units: Percent (Solid)
Lab Code: T1301192-020 Basis: Dry
Duplicate
Sample
T1301192-
Sample 020DUP RPD
Analyte Name Analysis Method MRL  MDL  Result Result Average RPD Limit
Carbon, Total Organic (TOC) EPA LKahn 7-27-1988 0.1 0.03 6.03 6.16 6.10 2 20

Results flagged with an asterisk (*) indicate values outside control criteria.

Results flagged with a pound (#) indicate the control criteria is not applicable.

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.

Printed 9/16/2013 8:22:44 AM
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Superset Reference:13-0000258991 rev 00



ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

Client: Lancaster Laboratories Service Request: T1301192
Project Mayflower Pipline Incident/B0086003.1301 Date Collected: 08/12/13
Sample Matrix: Soil Date Received: 08/13/13
Date Analyzed: 09/06/13
Replicate Sample Summary
General Chemistry Parameters
Sample Name: SED-DA-048 (0-0.5) MS/MSD Units: Percent (Solid)
Lab Code: T1301192-023 Basis: Dry
Duplicate
Sample
T1301192-
Sample 023DUP
Analyte Name Analysis Method MRL MDL Result Average RPD RPD Limit
Carbon GBC Cyc 54 881-890 12 01 0.56 0.19 0.32 0.315 3 20

Results flagged with an asterisk (*) indicate values outside control criteria.

Results flagged with a pound (#) indicate the control criteria is not applicable.

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.

Printed 9/16/2013 8:22:44 AM
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Superset Reference:13-0000258991 rev 00



ALS Group USA, Corp.

dba ALS Environmental
QA/QC Report
Client: Lancaster Laboratories Service Request: T1301192
Project Mayflower Pipline Incident/B0086003.1301 Date Collected: 08/12/13
Sample Matrix: Soil Date Received: 08/13/13
Date Analyzed: 09/03/13
Replicate Sample Summary
General Chemistry Parameters
Sample Name: SED-DA-Dup-07-081213 Units: Percent (Solid)
Lab Code: T1301192-024 Basis: Dry
Duplicate
Sample
T1301192-
Sample 024DUP RPD
Analyte Name Analysis Method MRL  MDL  Result Result Average RPD Limit
Carbon, Total Organic (TOC) EPA LKahn 7-27-1988 0.1 0.03 33 342 3.36 4 20

Results flagged with an asterisk (*) indicate values outside control criteria.

Results flagged with a pound (#) indicate the control criteria is not applicable.

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.

Printed 9/16/2013 8:22:44 AM
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Superset Reference:13-0000258991 rev 00



ALS
August 21, 2013 Service Request No:T1301192

Lyndi Mott

Arcadis

2701 Kavanaugh Boulevard
Little Rock, AR 72205

Laboratory Results for: Mayflower Pipline Incident

Dear Lyndi,

Enclosed are the results of the sample(s) submitted to our laboratory August 13, 2013
For your reference, these analyses have been assigned our service request number T1301192.

All analyses were performed according to our laboratory’s quality assurance program. The test
results meet requirements of the ISO 17025 standards except as noted in the case narrative report.
All results are intended to be considered in their entirety, and Columbia Analytical Services, Inc.
dba ALS Environmental (ALS) is not responsible for use of less than the complete report. Results
apply only to the items submitted to the laboratory for analysis and individual items (samples)
analyzed, as listed in the report.

Respectfully submitted,
ALS Group USA, Corp. dba ALS Environmental

Wendy Hyatt
Project Chemist

ADDRESS 9143 Philips Highway, Suite 200, Jacksonville, FL 32256
PHONE +1 904 7392277 | FAX +1 904 739 2011

ALS Group USA, Corp.

dba ALS Environmental
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3860 S. Palo Verde Rd., Tucson, AZ 85714 | 520-573-1061 | www.caslab.com

ALS

State Certifications, Accreditations, and Licenses

Agency Number Expire Date

Florida Department of Health [E82502 6/30/2014
North Carolina Department of Environment and Natural Resources 527 12/31/2013
Virginia Environmental Accreditation Program 460191 12/14/2013
Louisiana Department of Environmental Quality 02086 6/30/2014
Georgia Department of Natural Resources 058 6/30/2014
Kentucky Division of Waste Management 63 6/30/2014
South Carolina Department of Health and Environmental Control 96021001 8/31/2013
Texas Commision on Environmental Quality T104704197-13-5 5/31/2014
Maine Department of Health and Human Services 2011006 2/3/2015
Department of Defense 66206 5/31/2014
Pennsylvania Department of Environmental Protection 68-04835 8/31/2013
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Data Qualifiers
CAS Standard

Possible Tedlar bag artifact.

TIC is a suspected aldol-condensation product

Analyte found in the associated method blank as well as in the sample.

Reported results are not blank corrected.

The back section of the tube yielded higher results than the front.

Results indicated possible breakthrough; back section >=10% front section.

Result identification confirmed.

Compound identified in an analysis at a secondary dilution factor

Spike was diluted out

Reported results are corrected for desorption efficiency.

Estimated value. Concentration above calibration range

The percent difference for the serial dilution was greater than 10%, indicating a possible
matrix interference in the sample.

Sample analysis performed past holding time. See case narrative.

Initial analysis within holding time. Reanalysis for the required dilution was past holding
time.

Sample was received and analyzed past holding time.

Sample was extracted past required extraction holding time, but analyzed within analysis
holding time. See case narrative.

Internal standard not within the specified limits. See case narrative.

Estimated Value. Concentration found below MRL.

A deflection in the QC ion may indicate interference with the quantitation of this ion. The
concentration of this analyte should be considered as an estimate.

Analyte was detected above the method reporting limit prior to normalization.
Laboratory control sample recovery outside the specified limits; results may be biased
high.

Laboratory control sample recovery outside the specified limits; results may be biased low.
Laboratory control sample recovery outside the specified limits.

Matrix interference; results may be biased high.

The duplicate injection precision not met.

Matrix interference due to coelution with a non-target compound; results may be biased
high.

Presumptive evidence of a compound for TICs that have been identified based on a mass
spectral library search.

The Matrix Spike sample recovery is not within control limits. See case narrative.
Indicates chlorodiphenyl ether interference present at the retention time of the target
compound.

Pesticide/Aroclor target analyte > 40% difference for detected concentrations between GC
columns

Indicates as estimated value because the P and P + 2 theoretical abundance ratio does not
meet method criteria.

Duplicate Precision not met.

Duplicate precision not within the specified limits; however, the results are below the
MRL and considered estimated.

Surrogate recovery not within specified limits.
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Data Qualifiers
CAS Standard

The reported value was determined by the Method of Standard Additions (MSA).
Analyte is a tentatively identified compound, result is estimated.

Compound was analyzed for, but was not detected (ND).

The continuing calibration verification standard was outside (biased high) the specified
limits for this compound.

The continuing calibration verification standard was outside (biased low) the specified
limits for this compound.

Result quantified, but the corresponding peak was detected outside the generated retention
time window.

The post-digestion spike for furnace AA analysis is out of control limits, while sample
absorbance is less than 50% of spike absorbance.

See case narrative.

Recovery outside limits

The chromatogram resembles a petroleum product but does not match the calibration
standard.

The chromatogram does not resemble a petroleum product.

The MRL/MDL has been elevated due to a matrix interference.
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ALS Laboratory Group

ASTM
A2LA
CARB
CAS Number
CFC
CFU
DEC
DEQ
DHS
DOE
DOH
EPA
ELAP
GC
GC/MS
LUFT
M
MCL

MDL
MPN
MRL
NA
NC
NCASI
ND
NIOSH
PQL
RCRA
SIM
TPH

tr

Acronyms

American Society for Testing and Materials

American Association for Laboratory Accreditation

California Air Resources Board

Chemical Abstract Service registry Number

Chlorofluorocarbon

Colony-Forming Unit

Department of Environmental Conservation

Department of Environmental Quality

Department of Health Services

Department of Ecology

Department of Health

U. S. Environmental Protection Agency

Environmental Laboratory Accreditation Program

Gas Chromatography

Gas Chromatography/Mass Spectrometry

Leaking Underground Fuel Tank

Modified

Maximum Contaminant Level is the highest permissible concentration of a
substance allowed in drinking water as established by the USEPA.
Method Detection Limit

Most Probable Number

Method Reporting Limit

Not Applicable

Not Calculated

National Council of the Paper Industry for Air and Stream Improvement
Not Detected

National Institute for Occupational Safety and Health

Practical Quantitation Limit

Resource Conservation and Recovery Act

Selected Ion Monitoring

Total Petroleum Hydrocarbons

Trace level is the concentration of an analyte that is less than the PQL but
greater than or equal to the MDL.
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Client:

Project:

Lancaster Laboratories

SAMPLE #

T1301192-001
T1301192-002
T1301192-003
T1301192-004
T1301192-005
T1301192-006
T1301192-007
T1301192-008
T1301192-009
T1301192-010
T1301192-011
T1301192-012
T1301192-013
T1301192-014
T1301192-015
T1301192-016
T1301192-017
T1301192-018
T1301192-019
T1301192-020
T1301192-021
T1301192-022
T1301192-023
T1301192-024

Printed 8/21/2013 9:54:50 AM

Mayflower Pipline Incident/B0086003.1301

SAMPLE CROSS-REFERENCE

CLIENT SAMPLE ID

SED-DA-EB-07-080913
SED-DA-021 (0-0.5)
SED-DA-042 (0-0.5)
SED-DA-042 (0-0.5) MS/MSD
SED-DA-EB-08-081013
SED-DA-045 (0-0.5)
SED-DA-052 (0-0.5)
SED-DA-Dup-06-081013
SED-DA-018 (0-0.5)
SED-DA-019 (0-0.5)
SED-DA-019 (0-0.5) MS/MSD
SO-DA-026 (0-0.5)
SO-DA-026 (0-0.5) MS/MSD
SO-DA-028 (0-0.5)
SO-DA-029 (0-0.5)
SO-DA-EB-04-081113
SED-DA-046 (0-0.5)
SED-DA-049 (0-0.5)
SED-DA-043 (0-0.5)
SED-DA-044 (0-0.5)
SED-DA-047 (0-0.5)
SED-DA-048 (0-0.5)
SED-DA-048 (0-0.5) MS/MSD
SED-DA-Dup-07-081213

6 of 14

Service Request:T1301192

DATE
8/9/2013
8/9/2013
8/9/2013
8/9/2013

8/10/2013
8/10/2013
8/10/2013
8/10/2013
8/10/2013
8/10/2013
8/10/2013
8/11/2013
8/11/2013
8/11/2013
8/11/2013
8/11/2013
8/12/2013
8/12/2013
8/12/2013
8/12/2013
8/12/2013
8/12/2013
8/12/2013
8/12/2013

Sample Summary



ALS Group USA, Corp.

dba ALS Environmental
Analytical Report
Client: Lancaster Laboratories Service Request: T1301192
Project: Mayflower Pipline Incident/B0086003.1301 Date Collected: 08/09/13 10:15
Sample Matrix: Water Date Received: 08/13/13 10:10
Sample Name: SED-DA-EB-07-080913 Basis: NA
Lab Code: T1301192-001
General Chemistry Parameters
Analysis
Analyte Name Method Result Units MRL MDL Dil. Date Analyzed Q
Carbon, Total Organic (TOC) 9060 02 J mg/L 1.0 0.09 1 08/19/13 23:01

Printed 8/21/2013 9:54:50 AM
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Superset Reference:13-0000258991 rev 00



ALS Group USA, Corp.

dba ALS Environmental
Analytical Report
Client: Lancaster Laboratories Service Request: T1301192
Project: Mayflower Pipline Incident/B0086003.1301 Date Collected: 08/10/13 08:25
Sample Matrix: Water Date Received: 08/13/13 10:10
Sample Name: SED-DA-EB-08-081013 Basis: NA
Lab Code: T1301192-005
General Chemistry Parameters
Analysis
Analyte Name Method Result Units MRL MDL Dil. Date Analyzed Q
Carbon, Total Organic (TOC) 9060 02 J mg/L 1.0 0.09 1 08/19/13 23:16

Printed 8/21/2013 9:54:50 AM
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Superset Reference:13-0000258991 rev 00



ALS Group USA, Corp.

dba ALS Environmental
Analytical Report
Client: Lancaster Laboratories Service Request: T1301192
Project: Mayflower Pipline Incident/B0086003.1301 Date Collected: 08/11/13 13:00
Sample Matrix: Water Date Received: 08/13/13 10:10
Sample Name: SO-DA-EB-04-081113 Basis: NA
Lab Code: T1301192-016
General Chemistry Parameters
Analysis
Analyte Name Method Result Units MRL MDL Dil. Date Analyzed Q
Carbon, Total Organic (TOC) 9060 02 J mg/L 1.0 0.09 1 08/19/13 23:30

Printed 8/21/2013 9:54:50 AM

9 of 14

Superset Reference:13-0000258991 rev 00



ALS Group USA, Corp.

dba ALS Environmental
Analytical Report
Client: Lancaster Laboratories Service Request: T1301192
Project: Mayflower Pipline Incident/B0086003.1301 Date Collected: NA
Sample Matrix: Water Date Received: NA
Sample Name: Method Blank Basis: NA
Lab Code: T1301192-MB
General Chemistry Parameters
Analysis
Analyte Name Method Result Units MRL MDL Dil. Date Analyzed Q
Carbon, Total Organic (TOC) 9060 0.1J mg/L 1.0 0.09 1 08/19/13 16:19

Printed 8/21/2013 9:54:50 AM

10 of 14

Superset Reference:13-0000258991 rev 00
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August 30, 2013 Service Request No: T1301205

Rhiannon Parmelee

Arcadis

630 Plaza Dr. Suite 100
Highlands Ranch, CO 80129

Laboratory Results for: Mayflower Pipline Incident/B0086003.1301

Dear Rhiannon:

Enclosed are the results of the sample(s) submitted to our laboratory on August 15, 2013, For
your reference, these analyses have been assignhed our service request number T1301205.

All analyses were performed according to our laboratory’s quality assurance program. The test
results meet requirements of the ISO 17025 standards except as noted in the case narrative report.
All results are intended to be considered in their entirety, and Columbia Analytical Services, Inc.
dba ALS Environmental (ALS) is not responsible for use of less than the complete report.
Resuits

apply only to the items submitted to the laboratory for analysis and individual items (samples)
analyzed, as histed in the report.

Please contact me if you have any questions. My extension is . You may also contact me via
email at Wendy. Hyatt@alsglobal.com.

Respectfully submitted,

ALS Group USA Corp. dba ALS Environmental

Project Chemist
Page 1 of E Z

ADDRESS 3660 S. Palo Verde Rd., Sulte 302, Tucson, AZ 857 14 PHONE 520-573-1061 « FAX 520-573-1063
ALS BREROUP USA, CORF. Partof the ALS Group  An ALS Limited Campany



COLUMBIA ANALYTICAL SERVICES, INC dba ALS

Client: Lancaster Laboratories Service Request No.: T1301205
Project: Mayflower Pipeline Incident Date Received: 8/15/13
Sample Matrix:  Soil, Water

CASE NARRATIVE

All analyses were performed consistent with the quality assurance program of ALS Environmental. This report
contains analytical results for samples designated for Tier IV, validation deliverables including all summary forms and
associated raw data. When appropriate to the procedure, method blank results have been reported with each analytical
test. Analytical procedures performed by the lab are validated in accordance with NELAC standards. Parameters that
are included in the NELAC Fields of Testing but are not included in the lab’s NELAC accreditation are identified in the
discussion of each analytical procedure.

Sample Receipt

One sample was received for analysis at ALS Environmental on 8/15/13. The samples were received in good
condition and consistent with the accompanying chain of custody form. Samples are refrigerated at <6°C upon
receipt at the lab except for aqueous samples designated for metals analyses, which are stored at room temperature.

General Chemistry Analyscs:

Method 9060: The Relative Percent Difference (RPD) for the foliowing analyte in the replicate analyses of sample
T1301205-00% was outside controi criteria due to sample concentrations below the MRL: TOC. All spike recaveries
in the associated Laboratory Control Sample (I.CS) were within acceptance limits, indicating the analytical batch
was in control. No further corrective action was appropriate.

Approved by Date Q’i’_&a}l}




Client:
Project:

Arcadis

Mayflower Pipline Incident/B0086003.1301

SAMPLE #

SAMPLE CROSS-REFERENCE

CLIENT SAMPLE ID

T1301205-001
T1301205-002
T1301205-003
T1301205-004
T1301205-005
T1301205-006
T1301205-007
T1301205-008
T1301205-009
Ti301205-010
T1301205-011
T1301205-012
T1301205-013
T1301205-014
T1301205-015

Printed 8/30/13 8:18

SO-DA-001 (0-0.5)
SO-DA-002 (0-0.5)
SO-DA-002 (0-0.5) MS/MSD
SO-DA-003 (0-0.5)
SO-DA-004 (0-0.5)
SO-DA-005 (0-0.5)
SO-DA-006 (0-0.5)
SO-DA-Dup-06-081313
SO-DA-EB-081313
SED-DA-050 (0-0.5)
SED-DA-051 (0-0.5)
SED-DA-051 (0-0.5) MS/MSD
SED-DA-041 (0-0.5)
SED-DA-053 (0-0.5)
SED-DA-Dup-08-081413

Sample Summary

Service Request: T1301205

DATE TIME
8/13/13 10:30
8/13/13 11:00,
8/13/13 11:00
8/13/13 12:15
8/13/13 14:00
8/13/13 14:05
8/13/13 14:30
8/13/13 00:00
8/13/13 16:10
8/14/13 07:45
8/14/13 08:30
8/14/13 08:30
8/14/13 12:30
8/14/13 13:00
8/14/13 00:00
3
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Data Qualifiers

Inorganic Data

The resuit is an outlier, See case narrative.

The control limit criteria are not applicable. See case narrative.

The analyte was found in the associated method blank at a level that is significant relative to the sample result,
The result is an estimated amount because the value exceeded the instrument calibration range.

The result is an estimated concentration that is less than the MRL but greater than or equal to the MDL,

The compound was analyzed for, but was not detected (“Non-detect”) at or above the MRI/MDL.

Too many colonies were present {TNTC). The numeric value represents the filtration volume.

The MRL/MDL has been elevated due to matrix interference. ’

See case narrative.

Metals Data
The result is an outlier. Sec case narrative,
The control limit criteria are not applicable. See case narrative,
The result is an estimated concentration that is less than the MRL bul greater than or equal to the MDL.
The reporied value is estimated because of the presence of matsix interference,
The duplicate injection precision was not mef.
The Matrix Spike sample recovery is not within contro] limits. See case narrative.
The result was determined by Method of Standard Additions (MSA).
The compound was snalyzed for, but was not detected (*“Non-detect™ at or above the MRL/MDL.
The post-digestion spike for furnace AA analysis is out of control limits, while sample absorbance 1§ less than
S0% of spike absorbance, T S
The MRL/MDL has been elevated due to matrix interference.
See case narative.
The correlation coefficient for the MSA is less than 0.595.

Organic Data

The result is an outlier, See case narrative.

The contro} limit criteria are not applicable. See case narrative.

The tentatively identified compound s a suspected aldoi-condensation product.

The analyte was found in the associated method blank at a level that is significant relative fo the sample resuit.

The analyte was qualitatively confirmed using GC/MS techniques, pattern recognition, or by comparing to
historical data,

The reported resuit is fron: a dijution,

The result is an estimated amount because the vajue exceeded the instrument calibration range.

The result is an estimated conceniration that is less than the MRL but greater than or equal fo the MDL.

The result is presumptive. The analyte was tentatively identified, but a confirmation analysis was not
performed.

The GC or HPLC confirmation criteria were exceeded. The relative percent difference is greater than 40%
between the two analytical results {25% for CLP Pesticides)

The compound was analyzed for, but was not detected (“Non-detect”) at or above the MRL/MDL,

The MRL/MDL has been elevated due to a chromatographic interference.

See case narrative.

Petroteum Hydrocarbon Specific

The chromatographic fingerprint of the smmpie matches the eiution pattern of the calibration standard.

The chromatographic fingerprint of the sample resembles a petrolewm product, but the ehution pattern sndicates
the presence of a greater amount of lighter molscular weight constituents than the calibration standard,
The chromatographic fingerprint of the sample resembles a petroleum product, but the elution pattern indicates

the presence of a greater amount of heavier molecular weight constituents than the calibration standard.
The chromatographic fingerprint of the sample resembles an oil, but does not match the calibration siandard.
The chromatographic fingerprint of the sample resembles a petroleum product sluting in approximately the
correet carbon range, but the elution pattern does not match the calibration standard.
The chromatographic fingerprint does not resemble & petroleum product.



ASTM
AZLA
CARB
CAS Number
CFC
CFU
DEC
DEQ
DHS
DOE
DOH
EPA
ELAP
GC
GC/MS
LUFT
M

MCL

MDL
MPN
MRL
NA
NC
NCASI
ND
NIOSH
PQL
RCRA
SIM
TPH

Acronyms

American Society for Testing and Materials
American Association for Laboratory Accreditation
California Air Resources Board

Chemical Abstract Service registry Number
Chlorofluorocarbon

Colony-Forming Unit

Department of Environmental Conservation
Department of Envirorunental Quality

Diepartment of Health Services

Department of Ecology

- Department of Health

U. 8. Environmentzi Protection Agency
Environmenta! Laboratory Agcreditation Program

Gas Chromatography

. Gas Chromatography/Mass Spectrometry

Leaking Underground Fuel Tank
Modified

Maximum Centaminant Leve! is the highest pennissible concentration of a substance aliowed in
drinking water as established by the USEPA.

Method Detection Limit

Most Probable Number

Method Reporting Limit

Not Applicable

Not Calcujated

National Council of the Paper Industry for Air and Stream Improvement
Not Detected

National Institute for Occupational Safety and Health
Practical Quantitation Limit

Rescurce Conservation and Recovery Act

Selected Ton Monitoring

Total Petroleum Hydrocarbons

Trace level {s the concentration of an analyte that is less than the PQL but greater than or equal {o the
MDL.,



 Summary Package

9143 Philips Highway, Suite 200
Jacksonviile, Florida 32256
Phone: (904) 739-2277 Fax (904) 739-2011
www.casiab.com




Inorganic Analysis:

- General Chemistry and Physical
Parameters

Summary Package

Sample and QC Results



ALS Group USA, Corp. dba ALS Environmental
Analytical Report

Chlient: Lancaster Laboratories Service Request: Ti301205
Project: Mayflower Pipline Incident/BG086003.1301 Date Collected: 8/13/13
Sample Matrix: Water Date Received: 8/15/13
Units: mg/L
Analysis Method: 9060 Basis: NA
Carbon, Total Organic (TOC)

Difution  Date Date
Sample Name Lab Code Result ¢ MRL MDIL. Factor Extracted  Analyzed Note
SO-DA-EB-081313 T1301203-009 0.2 ] 1.0 0.09 1 NA 8/20/13 23:17
Method Blank T1301205-MB 0.1 1] 1.0 0.09 1 NA 8/20/13 22:46
rinted 8/27/13 1521 Form 1A

winflow2iStarlims\LimsRepsiAnalyticalReport mt

SuperSet Reference:

13000025989 rev 10



ALS Group USA, Corp. dba ALS Environmental

QA/QC Repart
Client: Lancaster Laboratories Service Request: T1301205
Project: Mayflower Pipline Incident/B0086003,1301 Date Coillected: 8/13/13
Sample Matrix: Water Date Received: 8/15/13

Date Analyzed: 8/21/13

Matrix Spike Summary
General Chemistry Parameters

Sample Name: SO-DA-EB-081313 ' Units: mg/L
Lab Code: T1301205-009 Basis: NA

Analytical Method: 9060

SO-DA-EB-081313MS

Matrix Spike
T1301205-009MS
Sample Spike % Rec
Analyte Name Result Result Amount % Rec  Limits
Carbon, Total Organic {TOC) 0.2 48.5 50.0 97 90 - 110

Results flagged with an asterisk (*} indicate values outside control eriteria.
HResults flagped with a pound (#) indicate the control criteria is not applicable.

Percent recoveries and relative percent differences (RPD) are determined by the software using valves in the calculation which have not been rounded.

Printed 8/27/13 15:21 Form 3A
Wnflow2\Starlims'LimsReps\MatrixSpike, rpt SuperSet Reference: 13-000925999 rev 00



Clieut:
Project:
Sample Matrix:

Sample Name:

ALS Group USA, Corp. dba ALS Environmental

QA/QC Report
Lancaster Laboratories -
Mayvtlower Pipline Incident/B0086003.1301
Water

Replicate Sample Summary
General Chemistry Parameters

SO-DA-EB-081313

Service Request:
Date Collected:
Date Received:
Date Analyzed:

T1301205
8/13/13
8/15/13
8/21/13

Units: mg/L

Lab Code: T1301205-009 Basis: NA
SO-DA-EB-081313D
up
Duplicate Sample
Sample  T1301205-009DUP RPD
Analyte Name Method MRL MDL Result Result  Average RPD Limit
Carbon, Total Organic (TOC) 92060 1.0 0.09 027 0.31] 0.285 a2z - 20

Resuits flagged with an asterisk (*) indicate values outside controf criteria,

Results flagged with a pound {#} indicate the control criteria is not applicable,

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.

Printed 8/27/13 15.22

Form 3B

Alnfow2Starlims\LimsReps'DuplicateSummary . rpt

SuperSet Reference: ]3-00002513:@9 rev 00



ALS Group USA, Corp. dba ALS Environmental

QA/QC Report
Client: Lancaster Laboratories Service Request: T1301205
Project: Mayflower Pipline Incident/B0086003.1301 : Date Analyzed: 8/20/13
Sample Matrix: Water
Lab Control Sample Summary
General Chemistry Parameters
Units: mg/L
Basis: NA
Lab Centrol Sample
T1301205-LCS
Spike % Rec
Analyte Name Method Result Amount % Ree  Limits
Carbon, Total Organic (TOC) 9060 46.8 50.0 94 90 - 110

Results flagged with an asterisk {*) indicate values outside control criteria.

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.

Printed 8/27/13 1523 Form 3C
Winflow2iStarlims\LimsReps\LabControlSample.rpt SuperSet Reference:

13-000025b2b rev 00



Validation Package

9143 Philips Highway, Suite 200
Jacksonville, Florida 32256
Phone: (904) 739-2277 Fax (904) 739-2011
www.caslab.com




Inorganic Analysis:

General Chemistry and Physical

Parameters

Validation Package

Sample and QC Results

13



ALS Group USA, Corp. dba ALS Environmental
Analytical Report

Client: Lancaster Laboratories Service Request: T1301205
Project: Mayflower Pipline Incident/B0086003.1301 Date Collected: 8/13/13
Sample Matrix: Water Date Received: 8/15/13
Units: mg/L
Analysis Method: Q060 Basis: NA
Carbon, Total Organic (TOC)

) Dilution  Date Date
Sample Name Lab Code Result Q MRL MDL Facior Extracted  Analyzed Note
SO-DA-EB-081313 T1301205-009 0.2 ] 1.0 0.09 H NA 8/20/13 23:17
Method Blank T1301205-MB 0.1 ] 1.0 0.09 1 NA 8/20/13 22:46
Printed 8/27/13 15:26 Form A

Yinflow2\Starlims\LimsReps\AnalyticalReport.pt

SuperSet Reference:

E3~000025b§%9 rev D



ALS Group USA, Corp. dba ALS Environmental

QA/QC Report
Client: Lancaster Laboratories Service Request: T13031205
Project: Mayflower Pipline incident/B0086003.1301 Date CoHected: 8/13/13
Sample Matrix: Water Date Received: 8/15/13

Date Analyzed: &21/13
Matrix Spike Summary
General Chemistry Parameters
Sample Name: SO-DA-EB-081313 Units: mg/L
Lab Code: T1301205-00% Basis: NA
Analytical Method: 9060

SO-DA-EB-081313MS
Matrix Spike
T1301205-009MS

_ Sample Spike % Rec
Analyte Name Result Result  Amount % Rec  Limits
Carbon, Total Organic (TOC) 0.2 48.5 50.0 97 90 - 110

Resulis flagged with an asterisk (%} indicate values outside controf criteria,
Results flagged with a pound (#) indicate the control criteria is not applicable.

Percent recoveries and relative percent differences {RPD) are determined by the software using values in the calculation which have not been rounded,

Printed 8/27/13 15:26 Form 3A
Winflow 2\ StarlimsilimsReps\MatrixSpike.rpt SuperSet Reference: 13-00002&359 rev 00



Client:
Projeet:
Sample Matrix:

Sample Name;
Lab Code:

ALS Group USA, Corp. dba ALS Environmental

QA/QC Report
Lancaster Laboratories
Maytlower Pipline Incident/B0O086003.1301
Water

Replicate Sample Summary
General Chemistry Parameters

SO-DA-EB-081313
T1301205-009

Service Request:
Date Collected:
Date Received:
Date Analyzed:

T1301205
8/13/13
8/15/13
8/21/13

Units: mg/L
Basis: NA

SO-DA-EB-081313D
up
Duplicate Sample

Sample  T1301205-009DUP RPD
Analyte Name Method MRL MDL Resalt Resuit  Average RPD Limit
Carbon, Total Organic (TOC) 9060 1.0 0.09 0.21] 031 0.285 32 0* 20

Results flagged with an asterisk (*) indicate values outside control criteria.

Results Hagged with a pound (#} indicate the control eriteria is not appticable.

Percent recoveries and relative percent differences (RPD} are determined by the software using values in the calculation which have not been rounded.

Printed 8/27/13 15:27

Forin 3B

Waflow2\Starlims\LimsRepstDuplicate Summary 1pt

SuperSet Reference; 13-0000251?69 rev G0



ALS Group USA, Corp. dba ALS Environmental
QA/QC Report

Client: Lancaster Laboratories Service Request: T1301205
Project: Mayflower Pipline Incident/B0086003.1301 Date Anatyzed: 8720/13
Sample Matrix: Water

Lab Control Sample Summary
General Chemistry Parameters

Units: mg/L

Basis: NA
Lab Control Sample
T1301205-LCS
_ Spike % Rec
Analyte Name Method Result Amount % Rec  Limits
Carbon, Total Organic (TOC) 5060 46.8 50.0 94 90 - 110

Results MNapged with an asterisk (*) indicate values outside control criteria.

Percent recoveries and relaiive percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.

Printed 8/27/13 15:28 Form 3C

‘Wnflow2\Starlims\LimsR eps‘LabControiSample rpt SuperSet Reference: 13-00002&?%9 rev 00



Inorganic Analysis:

General Chemistry and Physical =~

Parameters

Validation Package

Raw Data

18



ALS Environmental
Analytical Run Coversheet

Analyst: AJB Analysis Date; 8/20/2013 17.29 inst {D: J-TOC-03
Analysis: TOC Water Method References: 415.1, SM5310B, 3060
LIMS Analyticai Batch Numbers Within This Analysis Run
354510 354511

STANDARD TRACABILITY

Stock Standard Working Standards Made Trace ID Good Through
Primary Stock Standard Cal Stds GenR5-80C 8/31/2014 / )
Secondary Stock Standard ICV, CCVs, LCSs, MSs, LDCS Gen746-96F 3/8/2014 /
REAGENT TRACABILITY
Reagent Name T Trace I " ood Through

QC Limits

MRL Conc (mg/L) : 1.0

LCS Conc {mg/L). 50

CCV Conc {mg/l: 50

MS Conc (mg/L. 50

RLS Limits: 50 - 150%

LCS Limits: 80 - 110% CCV Limits:

90-110% |

90 - 110%

t\_/SS Limits:

Comments

T1301205-009: Tier IV

N2 Senke

%Qamaixﬁﬁts

Reviewed By / Date:

R

19



ALS Environmental

TOC File Date :

8/20/2013 17:18

Raw Dissolved
Vial Sample iD RPT Value OF UNITS Qc Comment Date / Time or Total
1 RLSTv=1 Y 082 1 mg/L  92.0% Rec / B8/20/13 17:29
2 CCVTV=5h0 Y 49.50 1 mg/L  99.0% Rec / 8/20/13 17:43
3 CCB Y 0.01 1 mg/L CCB OK / 8/20/13 18:00
4 MB-354510 Y 0.00 1 mg/L MB OK 8/20/13 18:17 Dis
5 LCS-354510 Y 46.56 1 mg/L  93.1% Rec / 8/20/1318:33 Dis
6 J1304669-002 Y 1425 1 mg/L 8/20/13 18:47 Dis
7 J1304669-002DUP Y 1476 1 mg/lL 3.6 % RPD / B8/20/13 19:01 Dis
8 J1304669-002MS Y 6249 1 mg/L  96.5 % Rec / 8/20/13 19:18 Dis
9 J1304669-004 Y 1442 1 mg/L 8/20M13 19:32 Dis
10 J1304669-006 Y 1423 1 mg/L 8/20/13 19:46 Dis
11 J1304669-009 Y 0.29 1 mg/L 8/20/13 20:00 Dis
12 J1304711-001 Y 13.61 1 mg/L 8/20/M13 20:13 Dis
13 J1304711-004 Y 1167 1 mg/L 8/20/13 20:27 Dis
14 CCV TV=50 Y 47.53 1 mg/L  95.1% Rec d 8/20/13 20:41
15 CCB Y 0.07 1 mg/L CCBOK 7 8/20/13 20:55
-48--41+304711-005 Y. 4000, .1 _.mg/L L B20M3 21:11 Dis
17- J1304711-008 Y 11.14 1 mg/L 8/20/13 21:24 Dis
18 J1304711-009 Y 027 1 mg/L 8/20/13 21:38 Dis
19 J1304711-010 Y 0.23 1 mg/L B8/20/13 21:51 Dis
20 J1304711-003 Y 11.08 1 mg/L B8/20/13 22:05 Dis
21 J1304711-003DUP Y 11.36 1 mg/L  2.5% RPD e 8/20/13 22:18 Dis
22 J1304711-003MS Y 5837 1 mg/L 946% Rec 8/20/13 22:32 Dis
23 MB-354511 . Y 043 1 mga/L MBOK - 8/20/13 22:46 Tot
24 LCS-354511 Y 48.75 1 mg/L  93.5% Rec / 8/20/13 23:00 Tot
25 T1301205-009 Y 0.24 1 mg/L B/20/13 23:17 Tot
26 CCVTv=50 Y 4746 1 mg/L  94.9% Rec 7 8/20/13 23.32
27 CCB Y 0.05 1 mg/L CCB OK / 8/20/13723:46
28 T1301205-009DUP Y 0.33 1 mag/L e 8/2113 00.03 Tot
29 T1301205-009MS Y 48.51 1 mg/L  96.5 % Rec / 8/21/13 00:19 Tot
30 J1304712-001 Y 10.34 10‘/ mg/L 8/21/13 00:33 Tot
31 J1304712-002 N 54480 1 mg/L OVER / 8/21/13 00:47 Tot
32 J1304712-003 Y 42.31 1 mg/L 8/21113 01:02 Tot
33 J1304?"a2—004 Y 3235 1 mg/L 8/21/1301:18 Tot
34 J1304712-005 Y 31.44 1 mg/L 8/21/13 01:35 Tot
35 J1304712-006 Y 31862 1 mg/L 8/2111301:48 Tot
36 J1304712-007 Y 0.50 1 mg/L _ 8/21/13 02:02 Tot
37 CCVTv=b0 Y 4797 1 mg/L  95.9% Rec 7 8/21113 02:20
38 CCB Y 010 1 mg/L CCB OK 8/21/13 02:33
O S e cnron 2age 1ot 1

A\



ALEXBRATLI T 8r21i367367:49:01 2013_08_20_001.t32

Instr.information

System TOC
instrument Options TOC/ASIIC Unit/
Catalyst Regular Sensitivity
Sample
Sample Name: RLS Tv=1
Sample ID: | RLS Tv=1
Origin: TOC.mest
Status Completed
Chk, Resuit
Manua! Dilution | Resuit
1.000] NPOEC:0.9158ma/L]
Anal.: NPOC
Wo. [ Area | Conc.” T Inj. Vol | Aut | Ex. Cal. Curve I Date/ Time
Dil. j
1 3,521 0.9032mg/L. 50ul) 1 02-27-12W1.2012 02 27 _13_58_45.cal 8/20/2013 17:29:35
2 3.61% 0.9283mg/L) 50uL; 1 02-27-12W1,2012 02 _27_13 58 45.cal B/20/2013 17:31:40
Mean Area 3570 SignallmV] 10 ; T
Mean Conc. 0.5158ma/L ] L*T T
..... e 6 }
3 F 1
O s : . ;i J—
0 2 4 8 8 10 12 14 16 18 20 Time[min]
Sampie
Sampie Name: CCV Tv=50
Sample {D: CCV Tv=50
Origin: TOC.met
Staius Completed
Chk. Result
Type | Anai. “"Manuai Dilution Resuit

nown  NPOG T 1.000 NPGCA5.50mg/]
1. Det
Anal.: NPOC
iNo.‘{ Area Conc. frj. Vol TAUL T Ex. | Cai. Curve Date / Time
! : Dil.
451885 47.84mg/l) 50U 1 E P2-27-12W1.2012 92 27 13 58 45.cal 8/20/2013 17:43:32
12 1920 | 49.26mgili  50ul) 1 02-27-12W1.2012 02 27 13 B8 4b5.cal” 82072013 17:46:16
| 1939 | 49.74mg/L| 500l 1 02-27-12W1.2012 02 27 13 58 45.cal 8/20/2013 17:49:02
Mean Area 192.9 Signallmv] 80 —
Mean Conc. 49.50mg/L ;
60 —i—
40 -
20 :
81 |

20  Time[min}

. . 775

21



ALEX BRATL 7 82172013 07:49:01 2013_08_26_001.t32

Sample
Sample Name: CCB
Sampte iD: : ccB
Origin: TOC.met
Status Completed
Chk. Resuit
Type Anal. Manusa! Dilution Resuit
Unknawn _ NPOC 000 NPOC.5.00713mg/l]
1. Det

Anal.: NPOC

No Cone. Vinj. Vol T Aat [ Ex. [ Cal. Curve Date / Time ]
Dit, J

i "j_jQ.ggsgrhggq” 50ull 1 E 02-27-12W1.2012_02 27 13_58_45.cal 3/20/2013 18:00:07
7 "U9i268Bmgil  BOuL 1 E 02-27-12W1.2012 02 27 13_58_45.cal R/20/2013 18:02:12
B CUd014zemgl]B0U AT 022y i2wWA 2072 62 27 13 58 45.cal B/20/2013 18:04:17 \
4 . 0.000mgill 50U, 02-27-12W1.2012 02 27 13 58 _45.cal B/20/2013 18:06:22 N
Mean Area 0.02780 Signai{mVv] 10 ‘ : : ; : . e -
Mean Conc. 0.00713mgiL ; ' 3 ; TR S :

6 — :

3 :

0 2 4. 6 8 10 12 14 16 18 20 Time[min]
Samnple
Sample Name: MB-354510
Sample ID: "JQ1305819.05,D"
Origin: TOC.met
Status Completed
Chk, Result
('_'_ Type " Anal. Manuai Dilution Resuit .
Uinknown “NPOC 1.000 NPOC:0.000mg/Li
1. Det
Anal.: NPFOC
No. | Area Conc. [inj. Vot [Aut.| Ex. E Cal. Curve Date / Time
Bil, |

i 0,006 "7 0.000mgl 50ul 02-27-12w3,2012 02 27 13 B8 45.cal 8/20/2013 18:17:22
2 (.2683 0.06882mg/L 50ul, £ 02.27-12W1.2012 02 27 13 58 45.cal B/20/2013 18:19:27 :
B 0.000 | 0,600mg/l BouL 02-27-12W1.2012_02_27 13_53 45.cal B/20/2013 18:21:32 i
Mean Area 0.000 SignallmVv] 10 s . : e — ——
Mean Conc., 0.0G0mg/L I N A

6 |

3

A : : ; : : :
0 2 4 6 8 10 12 14 18 18 20 Time{min]

219

22



ALEXBRATLIT T 82172013 07.49:01 2013_08_20_001.t32
Sampte
Sample Name: LCs-354510
Sample ID: "JQ1305515-06,D"
Origin: TOC.met
Status Compieted
Chk. Result
-7 Manual Dilution Resuls |
e 1560 i - NPOC46.56mg/
1. Det
Anai.: NPOC
[No.| Area Conc, g Vol. T Aut. | Ex. | Cal. Curve Date / Time
i Dif.
1 183.7 47.12mg/L 50ulL 1 02-27-12W1.2032 02 27 13 58 45.cal 8/20/2013 18:33:20
B i175.3 4509mgllBRul 1 02-27-12W1.2012 02 27 13 58 45.cal B/20/2013 18:35:59
Mean Area 181.5 Signal[mV] 80 ;
Mean Conc. 46.56mg/L i R L E e e R L B ] LR
60 —f——r—
40 !
20
-8
0 20  Time[min}
Sample
Sample Name:! J13046689-002
Sample 1D; *)1304869-002,0"
Origin: TOC.mat
Status Compieted
Chk. Resuit
i"""”ﬂp'é"' I TAmal T Manual Dilution Resuit !
Unknown " HSGE 1,000 - NPOC:14.25mgrl]
1. Det
Anal.: NPOC
No.| Area “Conc. i Inj. Vol. | Aut. | Ex. Cal. Curve Date Time |
i ol
1 55895 | 14.36mg/L 50ul 1 02.27-12W1.2012 02_27 13 58 45.cal B/20/2013 18:47:28
2 5614 | 14.14ma/l 50ul] 1 02-27-12W1.2012_02_27 13 58 45.cal B/20/2013 18:49:52 R
Mean Area 55.55 SignalfmV] 40
Mean Cone, 14.26mg/L 30
20 |- -
10—
4
0 20 Time{min]
Sample
Sample Mame: J1304869-002DUP
Sampie [D; *“JQy1305819.02,0"
Origin: TOC.met
Status Compleied
Chk. Result

319
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8/21/2013 07:49:01

2013_08_20_001.132

! Type Anal. T ihanual Dilution o Result
! . -
Unknown _ NPOC 1,000 NPOC:74.76mg/L
1. Det
Anal.: NPOC
No.| "area | Conc. Ini. Vel, T Aut. ] Ex. Cal. Curve [ Date [ Time
i ,77'7","’54';'776 { E 02-27-12W1.2612 02 27 13 58 45.cal R/20/2013 19:01:23
g 5783 02-27-12W1.2012 02 27_13 B8 45.cal 8/20/2013 10:03:54
RRrA:T N i 02-27-12W1.2012 02 27 13. 58 45.cal R/30/2013 19:06:24 |
Mean Area 57.54 S|gna|[mV] 20 . e
Mean Conc, 14.76mg/L R‘\ iak
14
7 ;
A NI )
.2 H .
#] 2 4 6 8 10 12 14 16 18 20  Timefmin]
Sample
Sampie Name: J1304669-002M3
Sampie ID: *JQ1305819-01,D"
Origin: TOC.mat
Status Completed
Chk. Resuit
Type Anal. Manual Ditution o Resat E
Unknown _NPOC 1.000 NPOC:62.49mg/L]
1. Det
Anal.: NPOC
fN’B"" Area | Conc.” i tnj. Vol. Aul.i Ex. | Cal. Curve Date/ Time
i [ Dil. |
T d T 61.90mgil B0l 4| 02-27-12wW{ 2012 02 27_13 B8 _45.cal R/20/2033 19:18:03
2 2455 | 63.08mgll  BCuL 1| j02.27.12W%.2012 02 27 13_58 d5.cal 8/20/2013 19:20:38
Mean Area 243.6 Signal[mv] 100 - - ;
Meaan Conc. 62,49mgiL ﬁ VN T R O U A T VU YO U T T U P |
60 by ::(\'1
DO I L8 S 0 0 St
SIS Y DU Y S N O U SN DU S A A S D
P
10 H I H ]
0 2 4 18 20 Time[min]
Sample
Sample Name: J1304669-004
Sample iD: *41304665-004,D"
Origin: TOC.met
Status Completed
Chk. Resuit
‘ Type " Anal. Manual Dilution Result !
nknown RPOC 1000 NEOC 14 a2 0L
1. Det
4/19

24



ALEX BRATLI 8/21/2013 07:49:01 2013_08_20_001.132

Anal.: NPGC
fNo.| Area |~ Conc. [ nj. Vol. | Aut. | Ex. Cal. Curve Date / Time
- i |Dbi
77178633 | 1440mg/lll 50ul 1| 02-27-12W1.2012 02 27 13 5B 45 cal B/20/2013 19:32:07
97" 5828 :  {44dmgll  Boul 1 02-27-12W1.2012_02 27 13_&8_d45.cal 8/20/2013 19:34:47
Mean Area 56.20 Signaiimv] 20 . ‘
Mean Conc. 14.42mg/L "ﬂ"'

14 i:%

e
[ v
! 1\ : : : :
.2 : - -
0 2 4 6 8 0 12 14 16 18 20  Time[min]
Sampie
Sample Name: J1304669-006
Sample 1D: "J1304669-006,D"
Origin: TOC.met
Status Completed
Chk. Result
I Type 3 Anal. { Manual Dilution Result
Onknown __ NPOG ] 1.009 NPOE:14.23mg/L]
Anai.: NPOC
.

1 fnj. Vol. |Aut. Ex. Cal. Curve Date / Time

T 0327-12W1.2672_02_27 13_58_45.cal 8/20/2G13 19:46:26
A TTp2-27-12W1.2012_02_ 27 _13_58_45.cal 8/20/2013 19:48'57

ngil.

Mean Area 55,47 SignaifmVv] 20

Mean Conc. 14.23mo/L 4 Jﬂ i
7 77}*\”“”
I
-2 H

0 2 4 6 .8 10 12 14 16 18 20 Timefmin]

Sampie

Sample Name: J1304669-009

Sample tD: *J1304669-009,D"

Origin: TOC.met

Status Completed

Chk. Resui

i Type Anal. " "Manual Dilution Result |
: ]
Unknown NPCC 1.000 . NPOC:0.2928mg/l
1. Det

Anal.: NPOC

[No. | Area Canc, inj. Vol. | Aut.” Ex. o Cal. Curve Date / Time |

- o Dif. i ) B

.. 0.3078mg/ly  S0ul: Y| 02-27-12W1.2012 02 27 13 58_45.cal 82012013 20:00:04 |

b 0.2778mg/Ll S0uli 1 02-27-12wW1.2012 02 27 13 58 45.cal B/20/2013 20:02:09 ]

5/19
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ALEX BRATLE 8/21/2013 07:49:01 3013 D8_20_001.132

Mean Area 1.142 Signalimv] 10 . - : =
Mean Cong, 0.2928mg/L T : : !
6
3 : : ‘
q - ; ; — : : ooy
0 2 4 6 8 10 12 14 16 18 20 Time[min]
Sample
Sample Name: J1304711-001
Sample ID: *J1304711-001,D"
Origin: TOC.met
Status Completed
Chk, Resuit
[ ype | Anal “Manuai Dilution Result "
ibgggnown NPOC o 1.000 NPOC:13.61mgll
1. Det
Anal.: NPOC
‘Ho.] Area |  Conc. i, Vol, TAdt, | Ex, 1 Cal. Curve Date/ Time
Dil.
i 13.44mg/] 5001 02-27-121.2012_02_27_13_58_45.cal 8/20/2013 20:13:40
B 43.78mgfl " TSpull ¥ T 92-27-12W1.2012_02 27 13 58 _45.cal 8/20/2013 20:16:09
Mean Area 53.06 SignaifmVv] 20 : : - . . . : -
Mean Conc. 13.61mg/L T 1' EERI R it Al s Sl sl Il el
14 by : ;
,; ------------------------------------------ -------- !
) — ‘
0 2 4 6 8 10 12 14 16 18 20  Time[min}
Sampie
Sample Name: J1304711-004
Samgple 1D: *11304711-004,0"
Qrigin: TOC.met
Status Compieted
Chk. Result
Type Anal. Manual Dilution Resuit ;
|
Unknown, NPOC 1.600 NPOC:T1.67mg/l]
1. Det
Anai.: NPOC
§No. Area | Conc. In}. Vol, ;Aui. Ex. | Cal. Curve - Date / Time
] T . Dil. !
ATEERE T {i.58mgily 50wl 1 02-27712W1.2012 02 27 _13_58_45cal 87207203 20:27:38
B 17asEd T 11.76mg/! souL 1 D2-27-15W1.2012_02_27 13_58 45.cal 872072013 20:90:02

L]
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ALEX BRATLL 8/21/2013 07:49:01 2013_08_20_001.132
Mean Area 45.49 S|gna§[mV} 20 : : . — )
Mean Conc. 11.67mg/L !
14 —fi——f— : |
S i R R D S -l [
[ RO ;
0 2 T T IO OO0 U BSOS T OO DO OO
A A : ; : T
-2 ‘ H i ]
0 2 4 6 § 10 12 14 16 18 20  Time[min]
Sample
Sampia Name: CCV Tv=50
Sampie ID: CCV Tv=50
Origin: TOGC.met
Status Compieted
Chk. Result
[ Type Anal. Manuai Dilution | Result
nknawn  NPOC 1,000 _ NPOC:A7 B3mgll
1. Det
Anal.: NPOC
iNo.i Area | Conc. Inj. Vol : Aut. | Ex. Cal. Curve Cate / Time -
i Dil. |
[i i 186.8 | 47.92mg/L 50uL] 1 02-27-12W1.2012 02 27 13 58 _45.cal B/20/2013 20:41:46 |
P} 1838 | 4716mg/y  60ul] 1 ~  02-27-13W1.2012 02 27 13 58 45.cal B/20/2013 20:44:27 |
Meaan Area 185.3 Signal[mV] 80 ; :
Mean Conc. 47.53mg/L j e
40 - — ——
20 ; ;
0 2 4 6 8 10 12 14 16 18 20 Timefmin]
Sample
Sampie Name: ccB
Sample ID: CCB
Origin: TOC.mat
Status Compieted
Chk. Result
Anal, Manual Dilution Result
NPOC 1.000 NPOC:0.06746mg/L,
Anal.: NPOC
No.| Area Conc. inj. Vol TAut. T Ex. Cal. Curve Date / Time
Dil.
0.5114 0.1312mgA,  50ul] 1, E 02-27-12W1.2012 02 27 13 58 45.cal B/20/2013 20:55:34
0.3080 0.07926:mg/.| S0ul] 1 P2-27-12W1.2012 02 27 13 58 4b.cal B/20/2013 20:57:39 i
4.2170 | 0.05566mg/l: 50ul 1 02-27-12W1.2012 062 27 13 58 45.cal B/20/2013 20:59:44 J

7118
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ALEX BRATLI T 872172013 07:49:01 2013_08_20_001 132

Mean Area 0.2630 Signallmv] 10 S — ‘
Mean Conc. 0.06746mg/L N o
3 ot
O e e o] \ ——
6 2 4 6 8 10 12 14 16 18 20 Time[min]
Sample
Sample Name; J1304711-005
Sample ID: "J1304711-005,D"
COrigin: TOC.met
Status Compieted
Chk. Result
[ T Type TAnaI o Manuat Dilution Result -
Unknown NBoc 1,060/ NPOC9.858ma/L]
1. Det

Anal.: NPOC

‘|No.l‘ Area | Conc. s‘ inj. Val. [Aut. | Ex, Cal. Curve Date / Time |
j Di.
T 0.00mg/ll  S0ull 1 02-27-12W1,2012 02 27 13 58 45.cai £720/2013 21:11:05_ |
B3 50ul 1 p2.27.12W12012 02 27 13 58 45.cal __ B/20/2013 21:13:26 7
Mean Area 38.98 S;gnag[mv] 20 - - - . —
Mean Cone. 9.999mgiL e i T B L T e e R
14 — ; ; : :
R TR S
7 ' '
4 8 e e e
.2 : : : A
0 2 4 6 8 10 12 14 16 18 20  Time[min]
Sample
Sample Mame: J1304711-008
Sample 1D: "J1304711-008,0"
Qrigim TOC.met
Status Campleted
Chk. Resuit
T Type Manual Dilution | Result
Unknown 1000 . NPOC11.14mg/l
1, Det '
Anal.: NPOC
INo.|  Area Conc. inj. Vol JAut. | Ex. | ) Cat. Curve Date 7 Time

o, Lo )
Ts0ul i 02-27-13W1,2012_02_27 1% 58 45.cal BI20/2013 21:24:45
50ul 1 02-27-15W1,2012 02 57 14 58 _45.cal B20/2014 21:27-11

28



ALEXBRATLIT — 777777 "8/2772013 07:45:01 2013_08_20_001.132
Mean Area 43,43 S|gna|[mV] 20 —- . — - ; .
Mean Conc. 11.14mg/L po--e- B I | TP 1
14— T | R ‘;
/! - - e N R R :
7 | ' : ! !
. O B B
, 1 - L |
0 2 4 6 8 0 12 14 18 18 20  Time[min}
Sample
Sampie Name: J1304711.009
Sample [D: "J1304711-009,D"
Origin: TOC.met
Status Completed
Chk. Resuit
| Type ! Anal Manual Dilution Result
!
Unknown 1.000 NPOC:0.2702mg/L
1. Det
Anal.: NPOC
'No.T " Area Cone. [ing Vol %Au:. Ex. Cal. Curve Date / Time %
| | Dil. \
i 1108 TTBGud T 02-37-12W1.2012_02_27.13_58_45.cat §/30/201321:38;,18
2 19 BouL i 02-27-12W1,2012_02 27 33 58 45.cal  #/20/2033 21:40:23
Mean Aree 1.053 Slgnai[m\/] 10 — : .
Mean Conc. 0.2702mg/L T A L U PO T s D
6 i
3 A N SRS R T A R T A A S N Y N
I ISR A S N N S R R
A
0 2 4 5] 8 10 12 14 16 18 20  Time[min}
Sampie
Sample Name: J1304711-010
Sample ID: "J1304711-010,D"
Origin; TOC.met
Status Completed
Chk. Result
' Type Anal, Manual Diiution Result
Unknown NPOC - 1.000! NPOC:0.233Bmgill
1, Det
Anal.: NPOC
No.l Area | Conc, inj. Val, Aut.i Ex. | Cal. Curve Date / Tims
i Dil. . | N
0843z | D2763mg/l_~B0UL 02-27-12W1.2012_02_27_13_BB_45.cal 8/20/2013 21:51:30
0.6793 0.2512ma/J 50uLl kil 02-27-12wW1.2012_02_27_13 58 45.cai #/20/2013 21:53:36

919
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ALEXERATL T B/27/2613 67:49:01 2013_08_20_001.32
Mean Area 0.5113 Signal[mv] 10 PN A I S B = " -
Mean Conc. 0.2338mg/L e [ T T IS DN S U N T U
6 ; : ;
3 b= : 1 :
AR N N R I I e AR R
w1 : ! I .
0 2 4 6 8 10 12 14 16 18 20  Time[min)
Sampie
Sampie Name: J1304711-003
Sampie ID: "J1304711-003,D"
Origin: TOC.met
Status Completed
Chk. Result
| Type Anat, Manuai Dilution | Resuft
Do |
Lnknown NPOC 1.000 NPQC:11.08mg/L;
1. Det
Anal.: NPOC
No.| Area | Conc. | Inj. Val. lAut Ex. Cal. Curve Date / Time
i Dil,
i 42.84 _ omoill " Boul 1 02-27-12W1.2012_02 27 13 58 _45.cal 18/20/2013 22:05:0%
] 4355 moll..50ul . 1 02-27-12W1.2012 02 27 13 58 45.cal 8/20/2013 22:07:23
Mean Area 43.20 Signalimv] 20 — ; : i ‘
Mean Conc. +1.08Bmg/L A R B S A AR SR e Sl R R
14— n : : ;
""l'lil"’ ”"]z’\l' """ F R :"”"' -t R Rl e
7 : : :
N\ ]li ,,,,,,,,, FR ,
I3 \\J ; ‘ L
-2 I ] o [ .
0 2 4 6 a8 10 12 14 16 18 20  Time[min}
Sample
Sample Name: J1304711-003DUP
Sampie iD: “1Q1305839-04,D°
Origin: TOC.met
Status Completed
Chk. Result
Type Anal. Manual Dilution Result
{Unknown NPOC 1.000; NPQC:11.36mgyl;
1. Det
Anai,: NPOC
No. | Area Conc. inj, Vol. T Aut. | Ex. Cal. Curve | Date / Time
Dil. :
a1 43.72 H.22madl 50ul] 1 02-27-12W1,2012_02 27 _13_58_45.cal 8/20/2013 22:18:49
g 1 a4Bs TT8img/ " BGull” A p2-27-{2W1.2012 02_27 13 5B 45.cal 8/20/2013 22:21:12

D o 018
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ALEXBRATLI 7 /2172013 07:45:01
Mean Area 44.30 SignallmV} 20 — : T - X :
Mean Conc. 11.36mg/L L R i IRl SRbk A IR S FRR ! f
14 4 f\\ i R ; 5 Lot ]
FaE ExEsnw
e S e R T e e e e |
-2 ‘ : ‘
0 2 4 6 8 10 12 14 16 18 20  Time[min]
Sample
Sample Name: J1304711-003MS
Sample ID: "JQ1305819-03,D"
Origin: TOC.met
Status Completed
Chk. Result
[ Type “Anal. “"Manual Diiution Resuit
Unknown NPOC 1.600) - NPOC:58.37mg/L]
1. Det
Anal.: NPOC
No.| Avea Conc. Ini. Vol, Aut.i Ex. Cal. Curve Date / Time
Dil.
1 230.0 ) 55,00mg/L] 50ul 1 02-27-12W1.2012 02 27 13 58 45.cal 8/20/2013 22:32:47
2 2251 “Ue77amgll Soul] 3 T P2-27-12W1.2012 02 77 13 58 45.cat B/20/2013 22:35:18
Mean Area 2276 SignalimVv] 80
Mean Conc. 58.37mg/L
60 [—t——
40
20
-8
0 2 4 6 8 10 12 14 16 18 20 Time[min]
Sampie
Sample Name: MB-354511
Sampie ID; "JQ1305820-03,T"
Origin: TOC.met
Status Compieted
Chk. Resuit
lT_ype'_T_ Anal. Manual Difution | Resut
|
{Jnkncwn NPOC 7.00G NPOC:0.1255mg/L
1. Det
Anal.: NPOC
'No.| Area Conc inj. Vol, | Aut. | Ex. ¢ Cai. Curve Date / Fime
i Dil, e
1 0.5467 50ul 1 02-27-12W1.2012 02 27 13 58 45.cal B8/20/2013 22:46:28
! 04317 | 0.i107mgld  Boull 1 02-27-12W1.2012 02 27 _13 58_45.cal [B/20/2013 22:48:40

1119
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ALEXBRATLL 8/21/3013 07:48:01 2673 08 20_001.832
Mean Area 0.4892 SignalimV) : -
Mean Conc. 0.1285mgl. - T T i : 5
4 6 8 10 12. 14 Time{min]
Sarnpée
Sample Name: LCS-354511
Sample iD: "JQ13056820-04,T°
Origin: TOC.met
Status Completed
Chk. Resull
[ ATypé R Anal R WMEI’IUE% Ditution Resuit
\Uhknown NFOC ie¢o| NPOC:46.75mg/L]
1. Det
Anai.: NPOC
iNo. Arca Cone. [ Ini. vol. | Aut. | Ex. Cal. Curve Date / Time
Dil.
A §7.99moAl s0ul 4 B 02-27-12w1.2012 02 27 13 58 dh.cal 8/30/2013 23:00:53
% B LSt D2-37-12W1.2032 02 27 13 58 45.cad _ 18/20/201323:03:30
T M (7 1 TR =1o VT | 0Z-27-18WT.2012°02 27 15 58 4G.cal — —B20R01323:06:66 - |
Mean Area 182.3 Signallmyvi 80 -
Mean Conc. 48.75mg/L gnalmVv 60 r
H T t
0 2 4 6 8 10 12 14 16 18 20 Timefminj
Sample
Sample Name: T1301205-009
Sample iD: "T1301205-009,T7"
Origin: TOC.met
Status Completed
Chk, Result
Type Anal. i Manua! Dilution Result
i j I
Unknown NPOG | 7,000 NPOC 033 78mall]
1. Det
Anal.: NPOGC
] Conc. Inj. Vo, !Aut.; Ex. Cal. Curve ! Date / Time
J i Dil. | .
TG 3088mgil T Boul 4 E 02-27-12W1,2012 02 37 13 58 45.cal 8/20/2013 23:17.02
23 Tmgl RO ) b2-27-12W1,2012_02_27 13 58 45.cal BI20/2013 25:19:07
0.2434mgik " BOul T p2-27-12W1.2012 02 57 13 58 _45.cal j8/20/2013 23:21:12 ;

1219
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ALEX BRATL! B/21/2013 07:49.01 2013_08_20_001.432
Mean Area 0.9260 S;gna|[m\/] 10 | A
Mean Conc. 0.2375mg/L ]
8 :
3 : |
-1 ;
0 2 4 8 8 10 112 44 16 18 20 Time{minj
Sampie
Sampie Name: CCV Tv=50
Sampie |D: CCV Tv=50
Origin: TOC.met
Status Completed
Chk. Result
T Type | Anall T Manual Diiution Result
Unknawn NPOC | 1.000 NPOC:47.46mgiL]
1. Det
Anal.: NPOC
LNo.j “Area | Conc. ["tnj. ol. T Aut. T Ex. Cal. Curve Date / Time
: Dif.
i 1864 47.82ma/l,__ 50ul] 1 02-2712W1.2012 G2 27 13 58 45.cal B/20/2013 23:32:46
2 is mg/lll 50Ul 1 02-97-12W1.2012 02 27 13_58_45.cal B/20/201323:3523
Mean Area 185.0 SignalfmV] 80
Mean Conc. 47.46mg/L
60 e ,‘vv‘.rmﬂ PR
40 ‘” i 7: A T
20 e T
-8
0 2 4 6 8 10 12 14 16 18 20 Time[min]
Sampie
Sample Name: cce
Sample ID: cce
Qrigin: TOC.met
Status Completed
Chk. Result
T Fype Anal. " “Manual Gution | Result i
; ]
Unknown NPOC 1.000! NPOC:0.04989mg/L
1. Dat
Anal.: NPOC
Cong. Inj, Vol. Au:.' Ex. Cal. Curve Date / Time
il
0.09607mgil 50ul) I E P2-27-12W1.2012 02 27 13 58 45.cal 8/20/2013 23:46:3¢
‘ O.GOGmgfiL{_W S0ul; 1| E 02-27-12W1.2012 D2 27 13 58 45.cal 8/20/2013 23:48:35
0.04602mg/tl  50ui] 1 0227-19W1.2012 02 27 13 58 45.cal 6/20/2013 23:50:40
A 0.2096 | 0.05377mg/! 50uL] 02-27-12W1. 2012 02 27 13 58 _45.cal 8/20/2013 23:52:45

1319
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ALEXBRATLI T i 8/21/2013 07:49:01 2013_08_20_007.t32
Mean Area 0.1945 S|gnaj[mvl 10 [ T . )
Mean Conc. 0.04989mg/L | i
R e Itt SE SO PN SOPL ISPD PR DPE SN TN
6 | : :
3 . H
,,,,,,,, R
-1 i H i
0 2 4 6 8 10 12 14 16 18 20  Time[min}
Sample
Sample Name: T1301205-008DUP
Sample {D: "JQ1305820-02,T"
Qrigin: TOC.met
Status Completed
Chk. Result
Manual Dilutien | Result i
- | !
o 1.00G NPOC0.3336ma/L|
Anal.: NPOC
[No.| Area “Cone. i Val. | Aut. | Ex. Cal. Curve Date / Time
I T oil. |
i 3 2181 0.5595mg/L] 50uld 1 _E 02-27-12w1,2012_02_27_ 13 _58 45.cal 8/21/2013 00:03:48
SETTIT304 0.3345mgll] . B0uli 1. 002:97-12W1.2012 02 27 13 58 _45.cal 8/21/2013 60:05.51
g 1297 0.3327mg/l 50ul] 1 02-27-12W1. 2012 02 27 13 58 45.cal Bi21/201300:07:56
Maan Area 1.301 S|g|‘|ai[m\/3 10 ~ :
Mean Conc. 0.3336mg/L.
6
3
-4
o 2 4 6 16 18 20 Time{min}
Sample
Sample Name: T1301205-009MS
Sample ID: "JQ1305820-01,T"
Origin: TOC met
Status Completed
Chk. Result
| Type i Anal. i Manual Dilution Result |
; : |
[Unknown NPGC - 1.060 NPOC:48.51mg/l
1. Det
Anai.: NPOC
[No.| Area Conc. Inj. Vol. { Aut. | Ex. Cal, Curve Date / Time
T N Dil.
t‘l 190.0 48.74mg/L: 50uL 1 02-27-12W1.2012_02 27 13 _58_45.cal B8/21/2013 00:19:29
B 882 | 48.28mgil]__ 50ull 1| p2-27-12w1.2012 02 _27_13 58 4b.cal B/21/2013 00;21:55

14/19
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8213073 07:49:01 3073 0820, 001.432

Mean Area 1891 S]gna‘{mvl BO
Mean Cone. 48.59mg/L
60
40
20
-8 H - i B ; I 7 ! ; : H
0 2 4 6 8 10 12 14 16 18 20  Time[minj
Sample
Sample Name: J1304712-001
Sample ID: *J1304712-001,T"
Origin: TOC.met
Status Completed
Chk. Result
}Type Anal. " "Manual Dilution Result |
Unknown " NBGE 1.000 ] NFGC 1034 mg/L]
1. Det
Anati.: NPOC
[No.| Area | Tonc. jln;‘. Vol. TAut. | Ex. Cal. Curve 1 Date / Time
! Dil.
14064 1042mg/l B0ulj - q 02-27-12W1{.2012 02 27 13 58 45.cal B/21/2013 00:33:19
oTa0.00 T 10.26mg/l.Boul| 1 p2-27-12W1.2012_02_27 13 58 45.cal 8/21/2013 00:35:37
Mean Area 40.32 SignalimV] 20 e -
Mean Conc., 10.34mg/L ) | A T }
fal oo 0 Y IS
7 ’!P"\ N : 4 .......
,\ -
L
-2
0 2 4 14 16 18 20 Time[min}
Sampie
Sampie Name: J1304712-002
Sample 1D "J1304712-002,T"
Origin: TOG.met
Stalus Compieted
Chk. Result
Type Anal, ianuat Diidtion R Resuit
Unknown ___ NPOC oo NPQC:544.8mgil
1. Dat
Anal.: NPQC
J'NE;T'Aféé"’*j”""""CBHE.”"’"’"‘i'lnj. Vol. [ Aut. | Ex. Cal. Curve Date / Time
i i R Dil.
4 ] 2138 | 54g.dmall 50ul 1 02-27-12W1.2012 02 27 13 58 _45.cal 872172013 00:47:52
2 | 2910 | 541.3mg/L 5oul] 1l 02-2742W1.2012_02_27_13 _58_45.ca) 8/21/2013 00:51.06
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8/21/2013 07:49:01

ALEXBRATLI 2013_08_20_001.432
mea" éfea 51348 " SignaljmV] 800
n Cong, .Bm,
ea. ] ] 600 -
Q\SQ) 400 —
o 2 4 8 10 12 16 18 20 Time[min}
Sample
Sample Name:; J1304712-003
Sample ID: "J1304712-003,T"
Origin: TOC.met
Status Completed
Chk, Resuit
! Type i Anal. [ Manual Dilution Result
i H
nown  NPOG 1 fgee NPOC:42.31mg/]
1. Det
Anal.: NPOC
[No. | Area Cone. Inj. Vol. | Aut. | Ex. | Cal. Curve Date / Time
] D, !
1 1656.6 42.48myg/L] 50ul.| 1 02-27-12W1.2012 02 27 13 58 45.cal 8/21/2013 01:02:39
21807 |.... A1.22mols | B0uil . 1 E_02-27-12W1.2012 02 27 13 58 45.cal 8/21/2013 01:04:59
ATT64.3 42.38mgil " soul]  f  02-27-12W1.2012_02_27_13_58_45 cal B21/2013 010717
Mean Area 164.9 Signaijmv} 80
Mean Conc. 42.31mg/L
60 ——
40 T
20
8 !
20  Timefmin}
Sample
Sample Name: J1304712-004
Sample ID: "J1304712-004,T"
Origin: TOC.met
Status Completed
Chk. Resuit
\ Type i Anal "1™ Wanual Dilution | Resuit !
] ‘ ' . o —— -
Unknown —~ NPOC 1.600! NPOC:32.35mﬂ
1. Det
Anai: NPDC
iNo Area ? Conc. Irj. Vol. Aut. T Ex. | Catl. Curve Date/ Time
i Dil. ¢ !
f_ 1 158 | 3222mghl  50ull 1 02-27-12W1.2012_02 27 13 58 45.cal B/2172013 01:18:42
AL Y 3045mgit. " TBOwll 1T E 0227-12W1.2012. 02 27 13 58 45 cal 8/31/3013 01:21:00
5 1zeE ] “3zasmolt] T s0uL (02-27-19W1.2012 02_27 13 58 45.cal 8/31/2013 01:23:21
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ALEX BRATLF i 8/71/2013 07,:49:01 2013_08_20 001132

Mean Area 126.1 Signallmy] 60
Mean Cone, 32.35mgiL
40

20 -

Time[minj

Sample

Sampie Name: J1304712-005

Sampie 1D; "J1304712-005,T"

Origim: TOC.met

Status Compileted

Chk. Resuit

I Type Anal, " Manual Biution Resuit *
i .

{Unknown NPOC o 1,000 NPOC:AT.44mg/l)
1. Det

Anal.: NPOC

[No.{ Area | Conc. Inj-Vol. § Aut. ; Ex. Cal. Curve \ Date / Time N

| | Dil, :

T3 A0mg/l 50ul 1 02-27-12W1,2012 02 27 13 58_45.cal 812172013 01:35.06

} "31:747?[7119& 50Ul il 02-27-12W1,2012 02 27 33 _58_45.cal 8/21/20130%1:37:28
Mean Area 122.6 SignallmV] 80 — - e o . . . - -
Mean Conc. 31.4amgil !\ —————— T R R L RS EEESELEE (hED FRE REE CURE CREE SRR AR
40 i]i ; f’\ : : : : ‘\ : : :
20 —H §H<. ,
I I f
5 = ‘ ! S H
0 2 4 6 8 10 12 14 18 18 20 Timelmin]
Samgple
Sampie Name: J1304712-006
Sample 1D: "J1304712-006,T"
Origin: TOC.met
Status Cormnpleted
Chk. Result
Type Anal. Manual Dilution Result
{Inknown NPOC 1.000 NFGET31.62mg/Ls
1. Det
Anal.: NPOC
INo.| Area " Conc, ing Vel TAut | Ex. Cai. Curve Date / Time
. = . Dit,
i 123.2 _% _.31.60mg/i  50ul 1 02-27-12W1.2012 02_27 13 5B _45.cal B/21/2013 01:48:55
2 TTzEa 3763mgh] " soul 1 02:27-12W1.2012_02_27_13_58 45.cal B/21/2073 01:51:15

17119
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ALEX BRATLI 8/21/2013 07:49:01 2013_08_20_001.132

Mean Area 123.3 SignalimV] 60
Mean Cone. 31.62mg/L
40
20 |
-6

0 2 4 6 8 10 12 14 16 18 20 Time[min]

Sample
Sample Name: J1304712-007
Sampie ID: *J1304712-007, T
Origin: TOC.met
Status Completed
Chk. Result
|" T Yype” 1 TAnal. ] Manual Dilution Result -
Lnknqm e NPOC . ....1.000: ‘ NPOC:0.497 3mg/\]
1. Det
Anal.: NPOC
iNo.| Area Conc. [ inj Vol |Aut | Ex, Cal. Curve Date / Time
i Dil. :

1| 277¢ 0.7108mafl 50uL! 1 E 02-27-12W1.2012 02_27 13 58 45.cal 8/21/2013 02:02:24
2 2.028 0.5202mg/L; H0uL: 1 02-27-12W1.2012 02 27 13 58 45.cal B/21/2013 02:04:29
3 2.207 05661 mg/! 50ul. i E 02:27<92WT2012702 27 13 58 _45.cal R/21/12013-02:06:34 -+
4 1.849 0.4743mg/]  50ull 1 02-27-12W1.2012_02 27 13 58 _45.cal £/21/2013 02:08:39
Mean Area 1.939 Signaijmv} 10 . - . : .
Mean Conc. 0.4973mg/L T T A DO N B e

6 ; -

3 : : .

1 T - 4 e : ; : :

0 2 4 & 8 10 12 14 16 18 20  Time{min]
Sample
Sample Name: CCV Tv=50
Sample iD: CCV Tv=50
Origin: TOC.met
Status Compieted
Chk, Result
f Type Anal. Manual Ditution ’ Result o
Wnkpown ~ — NPOC T 1.6060 i NPOC:47.97mg/L;
1. Det
Anal.: NPOC
[No.| Area | Conc. fnj. Voi, TAut. | Ex. Cal, Curve Date / Time
i : Dil.
' 48.07mg/ll __ 50ull % 2-27-12W1.2012_02_27 13 58 _45.cal 8/21/2013 02:20:06

0
47.87mg/ 50ul 1 02-27-12W1.2012 02 _27 13_58_45.cal 18/21/2013 02:22:38

[ T i 86
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ALEXRRATLE T T 8/21/20¥307:49:01 2013_08_20_0071132
Mean Area 187.0 Signaflmy] 80 ; ‘ ‘ !
Mean Conc. 47.97mgiL o N I s S S S IO N NS N R
60 P I . ! ' ; : - LA JO N A
40 - o
20 =
-8 !
20  Time[min]
Sample
Sample Name: CCB
Sample {D: ccB
Origin: TOC.met
Status Completed
Chk. Result
Type Anal, Manual Dilition | Resuit
i i
Unknown  MNPOGC 1.000 NPOG:C.09943mg/L]
1. Det
Anal.; NPOC
No. | Area | Conc. inj. Vol | Aut. | Ex. Cal, Curve Date / Time :
! N Dil. |
i 0.6914 OA7HAmGEl B 1 E 02-27-12W1.0012 02 27 13 B8 45 cal 8/21/2013 02:33:48 ‘z
2 93763 Goo6aamgil Bouil b2-27-12W1 2012 02 27 _13_58_45.cal 21/203 02:35:51 i
N T 7= =10 . 02-27-12W1.2012. 02, 2713758 45.cal — BI21/2013 02:37.56 |
Mean Area 0.387% Signalfmy! 10 —
Mean Conc. 0.09949mg/L i o
8 | -
3 o
-1 i - ‘ ‘ ‘

Time{min}

19719
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CATQC320MCalCurves\02-27-12W1.2012_02_27 13_58_45.cai

Date of Creation

Standard  TC

Conge: 0.000mg/L

No Area ||nj Vol. [Aut Rem. [Ex..  Date/Time

15:04:04 2/27/2012

swenens | D202 14:03:09

- User ALEX BRATLI -
System TOC '
Cal. Curve
Sample Name; Untitled
Sample ID; Untitied
Object ID 0A-901000-10101000-13302A321185-0000
Cal. Curve: 02-27-12W1,2012.02_27_13_58_45.cal
Status Completed
Comment;
Type | Anal ]

/27/2012 14 05 27

Dql ‘
? 08653‘ 50uL‘ A e
208205/ 50uLj A s T
Acid Add. 0.000%
Mean Area 0.8429
sD Area-— - 0.03468 -
CV Area 3.76%
Vial 1

Conc: 0.5000mg/L

No Area >!nj Vol. Aut‘ Rem.

(Dl ;

31 2798J 50uL gl wamwhe

2 12722 soul] A meeeee |

Acid Add,
Mean Area
SD Area
CV Area
Vial

Conc: 1.000mg/L

0.000%
2.760
0.05374
1.95%
2

} O BIaTI642 14:10:13
]

'Ex.| Date/Time

2j27/2012 14:12:31

Nox Area |Inj. Vol./Aut| Rem. §Ex Date / Time

P | Dit.
3 ‘4451 50Ul ) Feeee
L4577 BOuLl 4] e |
Acid Add. 0.000%
Mean Area 4514
SD Area 0.08910
CV Area 1.97%
Vial 3

Conc: 5.000mg/L

H
! i

{ 2/27/2012 14:17:16

212712012 14:19:34

13

40



; Dl
118 a7| 5,0u5 | e |
D l1869) soul, 1 v |

No| Area Inj Vol | ‘Autl Rem, iE)(.L Date/Time |

TP |- /27[2012 142434
12712012 14:27:06 |

Acid Add. 0.000%
Mean Area 18.78
SD Area 0.1273
CV Area 0.68%
Vial 4

Conc: 10.00mg/L

No ‘Area 1!n; Vol. gAut] Rem. |Ex.| | Date / Time |
;_ | Ot ¢ o : :
4 a73d] soull | e D7201214:3228 |
2 137.01] s0ul 1 s [ 212712013 14:35:06

H

Acid Add. 0.000%
Mean Area 37.18
SD Area 0.2333
CV Area 0.63%
Vial 5

Conc: 25.00mg/L

No Area [Inj. Vol. AutE Rem, £Ex | Date/Time
Dil.

1 523 Squ T e Bgi015 1441:06°

2 l9453| soul At | 05712012 1444115

Acid Add. 0.000%
Mean Area 04.88
SD Area 0.4950
CV Area 0.52%
Vial 6

Cong: 50.00mg/L

iNo. Area {inj. Vol. ]Aut‘ Rem. |Ex\ Date / Time
| \

L o L .
4711948 50u { i i /27/2012 14.50:33 |
B

191.9| 50ul) 1] whewwke | D127/2012 14:54:05
Acid Add. 0.000%
Mean Area 193.4
8D Area 2.051
CV Area 1.06%
Vial 7

Conc: 100.0mg/L

No.. Area iln} Vol, iAut ‘Rem. |Ex.!| Date/Time |

o ! 'Dli

1 139787 Bl g e  2/27/2012 15:00:27
04

] ]
3 H
T i
‘,_'2___'_5__"3__59_._5 - Boul, A e \ R127/2012 15:04: %

Acid Add. 0.000%
Mean Area 390.6
S0 Area 1.414
CV Area 0.36%
Vial 8

23



Stope: 3.888 Area 429686
Intercept 0.000
M2 0.9999
r 0.9999 300
Zero Shit  Yes

200

100

Y —

0

20 30 40 50 60 70 80 90 110 Conelmg/L}

-
o
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ALS
September 16, 2013 Service Request No:T1301205

Rhiannon Parmelee

Arcadis

630 Plaza Dr. Suite 100
Highlands Ranch, CO 80129

Laboratory Results for: Mayflower Pipline Incident

Dear Rhiannon,

Enclosed are the results of the sample(s) submitted to our laboratory August 15, 2013
For your reference, these analyses have been assigned our service request number T1301205.

All analyses were performed according to our laboratory’s quality assurance program. The test
results meet requirements of the ISO 17025 standards except as noted in the case narrative report.
All results are intended to be considered in their entirety, and Columbia Analytical Services, Inc.
dba ALS Environmental (ALS) is not responsible for use of less than the complete report. Results
apply only to the items submitted to the laboratory for analysis and individual items (samples)
analyzed, as listed in the report.

Respectfully submitted,
ALS Group USA, Corp. dba ALS Environmental

%{//oézo/’m

Wendy Hyatt
Project Chemist

ADDRESS 3860 S. Palo Verde Road, Suite 302, Tucson, AZ 85714
PHONE +1 520 573 1061 FAX +1 520 573 1063

ALS Group USA, Corp

dba ALS Environmental

1 of 46



3860 S. Palo Verde Rd., Tucson, AZ 85714 | 520-573-1061 | www.caslab.com

ALS
Client: Lancaster Laboratories Service Request: 71301205
Project: Mayflower Pipline Incident/B0086003.1301 Date Received:8/15/13

Sample Matrix: Water

CASE NARRATIVE

Sample Receipt

Sediment samples were received in good condition (see attached COC and Sample Receipt Form). The samples were received in
8oz wide mouth glass jars with Teflon lined lids. One equipment blank water samples in two 40mL VOA vials were also received.
The water samples were sent to ALS Jacksonville to be analyzed for TOC using EPA 9060 and are reported in a separate data
package.

There were no discrepancies in the COC paperwork or samples. The samples were logged into the ALS LIMS system for the
following analyses.

Total Organic Carbon: EPA Lloyd Kahn 1988, Combustion / IR

Black Carbon: "Evaluation of a Protocol for the Quantification of Black Carbon in Sediments", Gustaffson, Global
Biogeochemical Cycles, Vol. 15, No. 4, December, 2001, Analysis by CHN Analyzer Combustion / IR/ TCD

Total Moisture: ASTM D2974 Air Dry Loss by Gravimetric Determination at 105°C (micro method)

After login, the samples were placed in a refrigerator at 4°C until the samples could be prepared for analysis.
Sample Preparation

The sediment samples were prepared for analysis using the following steps:

Samples were transferred to clean plastic drying trays and Air Dried at 30°C to 40°C for several days until dry.

The samples were weighed prior to and after drying to determine the Air Dry moisture loss. The AD moisture and residual
moisture were used to calculate the Total Moisture. The Total Moisture values are reported in the raw data.

The air dried samples were ground and homogenized to minus 60 mesh using a tungsten carbide grinding mill.
Quality Control and Analytical Issues
All QC data is within acceptance criteria unless noted below.

Duplicate RPD acceptance criteria of +20% apply only to sample and duplicate values that are greater than 10 times the reporting
limit for the sample.

Due to an analytical error, the Air Dry Loss and the Total Moisture for T1301205-004 could not be calculated.

TOC and CHN values are reported in wt% based on a moisture fee basis.

Approved by %‘/ éoéz.m Date 9/16/2013 2 of 46




Client:

Project:

Lancaster Laboratories
Mayflower Pipline Incident/B0086003.1301

SAMPLE #

T1301205-001
T1301205-002
T1301205-003
T1301205-004
T1301205-005
T1301205-006
T1301205-007
T1301205-008
T1301205-009
T1301205-010
T1301205-011
T1301205-012
T1301205-013
T1301205-014
T1301205-015

Printed 9/16/2013 11:01:46 AM

SAMPLE CROSS-REFERENCE

CLIENT SAMPLE ID

SO-DA-001 (0-0.5)
SO-DA-002 (0-0.5)
SO-DA-002 (0-0.5) MS/MSD
SO-DA-003 (0-0.5)
SO-DA-004 (0-0.5)
SO-DA-005 (0-0.5)
SO-DA-006 (0-0.5)
SO-DA-Dup-06-081313
SO-DA-EB-081313
SED-DA-050 (0-0.5)
SED-DA-051 (0-0.5)
SED-DA-051 (0-0.5) MS/MSD
SED-DA-041 (0-0.5)
SED-DA-053 (0-0.5)
SED-DA-Dup-08-081413

3 of 46

Service Request:T1301205

DATE
8/13/2013
8/13/2013
8/13/2013
8/13/2013
8/13/2013
8/13/2013
8/13/2013
8/13/2013
8/13/2013
8/14/2013
8/14/2013
8/14/2013
8/14/2013
8/14/2013
8/14/2013

Sample Summary



+
A
B

BC

BH

BT

C
D
D
DE
E
E

HI
H2

H3
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£zz
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Data Qualifiers
CAS Standard

Possible Tedlar bag artifact.

TIC is a suspected aldol-condensation product

Analyte found in the associated method blank as well as in the sample.

Reported results are not blank corrected.

The back section of the tube yielded higher results than the front.

Results indicated possible breakthrough; back section >=10% front section.

Result identification confirmed.

Compound identified in an analysis at a secondary dilution factor

Spike was diluted out

Reported results are corrected for desorption efficiency.

Estimated value. Concentration above calibration range

The percent difference for the serial dilution was greater than 10%, indicating a possible
matrix interference in the sample.

Sample analysis performed past holding time. See case narrative.

Initial analysis within holding time. Reanalysis for the required dilution was past holding
time.

Sample was received and analyzed past holding time.

Sample was extracted past required extraction holding time, but analyzed within analysis
holding time. See case narrative.

Internal standard not within the specified limits. See case narrative.

Estimated Value. Concentration found below MRL.

A deflection in the QC ion may indicate interference with the quantitation of this ion. The
concentration of this analyte should be considered as an estimate.

Analyte was detected above the method reporting limit prior to normalization.
Laboratory control sample recovery outside the specified limits; results may be biased
high.

Laboratory control sample recovery outside the specified limits; results may be biased low.
Laboratory control sample recovery outside the specified limits.

Matrix interference; results may be biased high.

The duplicate injection precision not met.

Matrix interference due to coelution with a non-target compound; results may be biased
high.

Presumptive evidence of a compound for TICs that have been identified based on a mass
spectral library search.

The Matrix Spike sample recovery is not within control limits. See case narrative.
Indicates chlorodiphenyl ether interference present at the retention time of the target
compound.

Pesticide/Aroclor target analyte > 40% difference for detected concentrations between GC
columns

Indicates as estimated value because the P and P + 2 theoretical abundance ratio does not
meet method criteria.

Duplicate Precision not met.

Duplicate precision not within the specified limits; however, the results are below the
MRL and considered estimated.

Surrogate recovery not within specified limits.

4 of 46
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Data Qualifiers
CAS Standard

The reported value was determined by the Method of Standard Additions (MSA).
Analyte is a tentatively identified compound, result is estimated.

Compound was analyzed for, but was not detected (ND).

The continuing calibration verification standard was outside (biased high) the specified
limits for this compound.

The continuing calibration verification standard was outside (biased low) the specified
limits for this compound.

Result quantified, but the corresponding peak was detected outside the generated retention
time window.

The post-digestion spike for furnace AA analysis is out of control limits, while sample
absorbance is less than 50% of spike absorbance.

See case narrative.

Recovery outside limits

The chromatogram resembles a petroleum product but does not match the calibration
standard.

The chromatogram does not resemble a petroleum product.

The MRL/MDL has been elevated due to a matrix interference.

50f46



ALS Laboratory Group

ASTM
A2LA
CARB
CAS Number
CFC
CFU
DEC
DEQ
DHS
DOE
DOH
EPA
ELAP
GC
GC/MS
LUFT
M
MCL

MDL
MPN
MRL
NA
NC
NCASI
ND
NIOSH
PQL
RCRA
SIM
TPH

tr

Acronyms

American Society for Testing and Materials

American Association for Laboratory Accreditation

California Air Resources Board

Chemical Abstract Service registry Number

Chlorofluorocarbon

Colony-Forming Unit

Department of Environmental Conservation

Department of Environmental Quality

Department of Health Services

Department of Ecology

Department of Health

U. S. Environmental Protection Agency

Environmental Laboratory Accreditation Program

Gas Chromatography

Gas Chromatography/Mass Spectrometry

Leaking Underground Fuel Tank

Modified

Maximum Contaminant Level is the highest permissible concentration of a
substance allowed in drinking water as established by the USEPA.
Method Detection Limit

Most Probable Number

Method Reporting Limit

Not Applicable

Not Calculated

National Council of the Paper Industry for Air and Stream Improvement
Not Detected

National Institute for Occupational Safety and Health

Practical Quantitation Limit

Resource Conservation and Recovery Act

Selected Ion Monitoring

Total Petroleum Hydrocarbons

Trace level is the concentration of an analyte that is less than the PQL but
greater than or equal to the MDL.
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Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental

Analytical Report
Lancaster Laboratories
Mayflower Pipline Incident/B0086003.1301
Soil

SO-DA-001 (0-0.5)

Service Request:
Date Collected:
Date Received:

Basis:

T1301205
08/13/13 10:30

08/15/13 10:05

Dry

Lab Code: T1301205-001
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 0.59 U  Percent (Solid)  0.59 0.2 1 09/10/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 2.04 Percent (Solid) 0.1 0.03 1 09/05/13

Printed 9/16/2013 11:01:47 AM 10 of 46

Superset Reference:13-0000259209 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental

Analytical Report
Lancaster Laboratories
Mayflower Pipline Incident/B0086003.1301
Soil

SO-DA-001 (0-0.5)

Service Request: T1301205
Date Collected: 08/13/13 10:30
Date Received: 08/15/13 10:05

Basis: As Received

Lab Code: T1301205-001
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Moisture ASTM D3173-11 20.5 Percent (Solid) 0.1 0.1 1 09/06/13

Printed 9/16/2013 11:01:48 AM 11 of 46

Superset Reference:13-0000259209 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental

Analytical Report
Lancaster Laboratories
Mayflower Pipline Incident/B0086003.1301
Soil

SO-DA-002 (0-0.5)

Service Request:
Date Collected:
Date Received:

Basis:

T1301205
08/13/13 11:00

08/15/13 10:05

Dry

Lab Code: T1301205-002
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 0.55 U  Percent (Solid)  0.55 0.18 1 09/10/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 1.27 Percent (Solid) 0.1 0.03 1 09/05/13

Printed 9/16/2013 11:01:48 AM 12 of 46

Superset Reference:13-0000259209 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental

Analytical Report
Lancaster Laboratories
Mayflower Pipline Incident/B0086003.1301
Soil

SO-DA-002 (0-0.5)

Service Request: T1301205
Date Collected: 08/13/13 11:00
Date Received: 08/15/13 10:05

Basis: As Received

Lab Code: T1301205-002
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Moisture ASTM D3173-11 20.9 Percent (Solid) 0.1 0.1 1 09/06/13

Printed 9/16/2013 11:01:48 AM 13 of 46

Superset Reference:13-0000259209 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental
Analytical Report
Lancaster Laboratories Service Request: T1301205
Mayflower Pipline Incident/B0086003.1301 Date Collected: 08/13/13 11:00
Soil Date Received: 08/15/13 10:05
SO-DA-002 (0-0.5) MS/MSD Basis: Dry

Lab Code: T1301205-003
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 0.6 U  Percent (Solid) 0.6 0.2 1 09/10/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 1.26 Percent (Solid) 0.1 0.03 1 09/05/13

Printed 9/16/2013 11:01:48 AM 14 of 46 Superset Reference:13-0000259209 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental

Analytical Report
Lancaster Laboratories
Mayflower Pipline Incident/B0086003.1301
Soil

SO-DA-002 (0-0.5) MS/MSD

Service Request: T1301205
Date Collected: 08/13/13 11:00
Date Received: 08/15/13 10:05

Basis: As Received

Lab Code: T1301205-003
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Moisture ASTM D3173-11 20.3 Percent (Solid) 0.1 0.1 1 09/06/13

Printed 9/16/2013 11:01:48 AM 15 of 46

Superset Reference:13-0000259209 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental
Analytical Report
Lancaster Laboratories Service Request: T1301205
Mayflower Pipline Incident/B0086003.1301 Date Collected: 08/13/13 14:00
Soil Date Received: 08/15/13 10:05
SO-DA-004 (0-0.5) Basis: Dry

Lab Code: T1301205-005
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 031J Percent (Solid)  0.57 0.19 1 09/10/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 2.98 Percent (Solid)  0.09 0.03 1 09/05/13

Printed 9/16/2013 11:01:48 AM 16 of 46 Superset Reference:13-0000259209 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental

Analytical Report
Lancaster Laboratories
Mayflower Pipline Incident/B0086003.1301
Soil

SO-DA-004 (0-0.5)

Service Request: T1301205
Date Collected: 08/13/13 14:00
Date Received: 08/15/13 10:05

Basis: As Received

Lab Code: T1301205-005
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Moisture ASTM D3173-11 25.8 Percent (Solid) 0.1 0.1 1 09/06/13

Printed 9/16/2013 11:01:48 AM 17 of 46

Superset Reference:13-0000259209 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental
Analytical Report
Lancaster Laboratories Service Request: T1301205
Mayflower Pipline Incident/B0086003.1301 Date Collected: 08/13/13 14:05
Soil Date Received: 08/15/13 10:05
SO-DA-005 (0-0.5) Basis: Dry

Lab Code: T1301205-006
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 02J Percent (Solid)  0.59 0.2 1 09/10/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 1.35 Percent (Solid)  0.09 0.03 1 09/05/13

Printed 9/16/2013 11:01:48 AM 18 of 46 Superset Reference:13-0000259209 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental

Analytical Report
Lancaster Laboratories
Mayflower Pipline Incident/B0086003.1301
Soil

SO-DA-005 (0-0.5)

Service Request: T1301205
Date Collected: 08/13/13 14:05
Date Received: 08/15/13 10:05

Basis: As Received

Lab Code: T1301205-006
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Moisture ASTM D3173-11 17 Percent (Solid) 0.1 0.1 1 09/06/13

Printed 9/16/2013 11:01:48 AM 19 of 46

Superset Reference:13-0000259209 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental

Analytical Report
Lancaster Laboratories
Mayflower Pipline Incident/B0086003.1301
Soil

SO-DA-006 (0-0.5)

Service Request:
Date Collected:
Date Received:

Basis:

T1301205
08/13/13 14:30

08/15/13 10:05

Dry

Lab Code: T1301205-007
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 022 J Percent (Solid)  0.55 0.19 1 09/10/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 0.83 Percent (Solid) 0.1 0.03 1 09/05/13

Printed 9/16/2013 11:01:48 AM 20 of 46

Superset Reference:13-0000259209 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental

Analytical Report
Lancaster Laboratories
Mayflower Pipline Incident/B0086003.1301
Soil

SO-DA-006 (0-0.5)

Service Request: T1301205
Date Collected: 08/13/13 14:30
Date Received: 08/15/13 10:05

Basis: As Received

Lab Code: T1301205-007
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Moisture ASTM D3173-11 21.1 Percent (Solid) 0.1 0.1 1 09/06/13

Printed 9/16/2013 11:01:48 AM 21 of 46

Superset Reference:13-0000259209 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental

Analytical Report
Lancaster Laboratories
Mayflower Pipline Incident/B0086003.1301
Soil

SO-DA-Dup-06-081313

Service Request:
Date Collected:
Date Received:

Basis:

T1301205
08/13/13 00:00

08/15/13 10:05

Dry

Lab Code: T1301205-008
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 0.53 U  Percent (Solid)  0.53 0.18 1 09/10/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 2.18 Percent (Solid) 0.1 0.03 1 09/05/13

Printed 9/16/2013 11:01:48 AM 22 of 46

Superset Reference:13-0000259209 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental

Analytical Report
Lancaster Laboratories
Mayflower Pipline Incident/B0086003.1301
Soil

SO-DA-Dup-06-081313

Service Request: T1301205
Date Collected: 08/13/13 00:00
Date Received: 08/15/13 10:05

Basis: As Received

Lab Code: T1301205-008
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Moisture ASTM D3173-11 20.9 Percent (Solid) 0.1 0.1 1 09/06/13

Printed 9/16/2013 11:01:48 AM 23 of 46

Superset Reference:13-0000259209 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental

Analytical Report
Lancaster Laboratories
Mayflower Pipline Incident/B0086003.1301
Soil

SED-DA-050 (0-0.5)

Service Request:
Date Collected:
Date Received:

Basis:

T1301205
08/14/13 07:45

08/15/13 10:05

Dry

Lab Code: T1301205-010
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 022 J Percent (Solid)  0.58 0.2 1 09/10/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 4.8 Percent (Solid) 0.1 0.03 1 09/05/13

Printed 9/16/2013 11:01:48 AM 24 of 46

Superset Reference:13-0000259209 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental

Analytical Report
Lancaster Laboratories
Mayflower Pipline Incident/B0086003.1301
Soil

SED-DA-050 (0-0.5)

Service Request: T1301205
Date Collected: 08/14/13 07:45
Date Received: 08/15/13 10:05

Basis: As Received

Lab Code: T1301205-010
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Moisture ASTM D3173-11 46.8 Percent (Solid) 0.1 0.1 1 09/06/13

Printed 9/16/2013 11:01:48 AM 25 of 46

Superset Reference:13-0000259209 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental

Analytical Report
Lancaster Laboratories
Mayflower Pipline Incident/B0086003.1301
Soil

SED-DA-051 (0-0.5)

Service Request:
Date Collected:
Date Received:

Basis:

T1301205
08/14/13 08:30

08/15/13 10:05

Dry

Lab Code: T1301205-011
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 042 J Percent (Solid)  0.56 0.2 1 09/10/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 13.03 Percent (Solid) 0.1 0.03 1 09/05/13

Printed 9/16/2013 11:01:48 AM 26 of 46

Superset Reference:13-0000259209 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental

Analytical Report
Lancaster Laboratories
Mayflower Pipline Incident/B0086003.1301
Soil

SED-DA-051 (0-0.5)

Service Request: T1301205
Date Collected: 08/14/13 08:30
Date Received: 08/15/13 10:05

Basis: As Received

Lab Code: T1301205-011
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Moisture ASTM D3173-11 72.5 Percent (Solid) 0.1 0.1 1 09/06/13

Printed 9/16/2013 11:01:48 AM 27 of 46

Superset Reference:13-0000259209 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental

Analytical Report
Lancaster Laboratories
Mayflower Pipline Incident/B0086003.1301
Soil

SED-DA-051 (0-0.5) MS/MSD

Service Request:
Date Collected:
Date Received:

Basis:

T1301205
08/14/13 08:30

08/15/13 10:05

Dry

Lab Code: T1301205-012
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 042 J Percent (Solid)  0.58 0.2 1 09/10/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 11.67 Percent (Solid) 0.1 0.03 1 09/05/13

Printed 9/16/2013 11:01:48 AM 28 of 46

Superset Reference:13-0000259209 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental

Analytical Report
Lancaster Laboratories
Mayflower Pipline Incident/B0086003.1301
Soil

SED-DA-051 (0-0.5) MS/MSD

Service Request: T1301205
Date Collected: 08/14/13 08:30
Date Received: 08/15/13 10:05

Basis: As Received

Lab Code: T1301205-012
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Moisture ASTM D3173-11 70.7 Percent (Solid) 0.1 0.1 1 09/06/13

Printed 9/16/2013 11:01:48 AM 29 of 46

Superset Reference:13-0000259209 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental

Analytical Report
Lancaster Laboratories
Mayflower Pipline Incident/B0086003.1301
Soil

SED-DA-041 (0-0.5)

Service Request:
Date Collected:
Date Received:

Basis:

T1301205
08/14/13 12:30

08/15/13 10:05

Dry

Lab Code: T1301205-013
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 035 J Percent (Solid)  0.59 0.2 1 09/10/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 8.55 Percent (Solid) 0.1 0.03 1 09/05/13

Printed 9/16/2013 11:01:48 AM 30 of 46

Superset Reference:13-0000259209 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental

Analytical Report
Lancaster Laboratories
Mayflower Pipline Incident/B0086003.1301
Soil

SED-DA-041 (0-0.5)

Service Request: T1301205
Date Collected: 08/14/13 12:30
Date Received: 08/15/13 10:05

Basis: As Received

Lab Code: T1301205-013
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Moisture ASTM D3173-11 84.5 Percent (Solid) 0.1 0.1 1 09/06/13

Printed 9/16/2013 11:01:48 AM 31 of 46

Superset Reference:13-0000259209 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental

Analytical Report
Lancaster Laboratories
Mayflower Pipline Incident/B0086003.1301
Soil

SED-DA-053 (0-0.5)

Service Request:
Date Collected:
Date Received:

Basis:

T1301205
08/14/13 13:00

08/15/13 10:05

Dry

Lab Code: T1301205-014
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 023 J Percent (Solid)  0.55 0.19 1 09/10/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 5.18 Percent (Solid) 0.1 0.03 1 09/05/13

Printed 9/16/2013 11:01:48 AM 32 of 46

Superset Reference:13-0000259209 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental

Analytical Report
Lancaster Laboratories
Mayflower Pipline Incident/B0086003.1301
Soil

SED-DA-053 (0-0.5)

Service Request: T1301205
Date Collected: 08/14/13 13:00
Date Received: 08/15/13 10:05

Basis: As Received

Lab Code: T1301205-014
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Moisture ASTM D3173-11 52.8 Percent (Solid) 0.1 0.1 1 09/06/13

Printed 9/16/2013 11:01:48 AM 33 of 46

Superset Reference:13-0000259209 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental

Analytical Report
Lancaster Laboratories
Mayflower Pipline Incident/B0086003.1301
Soil

SED-DA-Dup-08-081413

Service Request:
Date Collected:
Date Received:

Basis:

T1301205
08/14/13 00:00

08/15/13 10:05

Dry

Lab Code: T1301205-015
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 025 J Percent (Solid)  0.55 0.19 1 09/10/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 53 Percent (Solid) 0.1 0.03 1 09/05/13

Printed 9/16/2013 11:01:48 AM 34 of 46

Superset Reference:13-0000259209 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental

Analytical Report
Lancaster Laboratories
Mayflower Pipline Incident/B0086003.1301
Soil

SED-DA-Dup-08-081413

Service Request: T1301205
Date Collected: 08/14/13 00:00
Date Received: 08/15/13 10:05

Basis: As Received

Lab Code: T1301205-015
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Moisture ASTM D3173-11 52.7 Percent (Solid) 0.1 0.1 1 09/06/13

Printed 9/16/2013 11:01:49 AM 35 of 46

Superset Reference:13-0000259209 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental
Analytical Report
Lancaster Laboratories Service Request: T1301205
Mayflower Pipline Incident/B0086003.1301 Date Collected: 08/13/13 12:15
Soil Date Received: 08/15/13 10:05
SO-DA-003 (0-0.5) Basis: Dry

Lab Code: T1301205-004
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 0.56 U  Percent (Solid)  0.56 0.19 1 09/10/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 2.12 Percent (Solid)  0.09 0.03 1 09/05/13

Printed 9/16/2013 11:01:49 AM 36 of 46 Superset Reference:13-0000259209 rev 00



ALS Group USA, Corp.

dba ALS Environmental
QA/QC Report
Client: Lancaster Laboratories Service Request:T1301205
Project: Mayflower Pipline Incident/B0086003.1301 Date Analyzed:09/05/13 - 09/10/13
Sample Matrix: Soil
Lab Control Sample Summary
General Chemistry Parameters
Units:Percent (Solid)
Basis:Dry
Lab Control Sample
T1301205-LCS1
Analyte Name Analytical Method Result Spike Amount % Rec % Rec Limits
Carbon GBC Cyc 54 881-890 12 01 3.21 3.35 95.8 80-120
Carbon, Total Organic (TOC) EPA LKahn 7-27-1988 0.49 0.528 92.8 85-115

Printed 9/16/2013 11:01:49 AM

37 of 46

Superset Reference:13-0000259209 rev 00



ALS Group USA, Corp.

dba ALS Environmental
QA/QC Report
Client: Lancaster Laboratories Service Request:T1301205
Project: Mayflower Pipline Incident/B0086003.1301 Date Analyzed:09/05/13 - 09/10/13
Sample Matrix: Soil
Lab Control Sample Summary
General Chemistry Parameters
Units:Percent (Solid)
Basis:Dry
Lab Control Sample
T1301205-LCS2
Analyte Name Analytical Method Result Spike Amount % Rec % Rec Limits
Carbon GBC Cyc 54 881-890 12 01 0.97 0.92 105.4 80-120
Carbon, Total Organic (TOC) EPA LKahn 7-27-1988 29.3 314 93.3 85-115

Printed 9/16/2013 11:01:49 AM
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Superset Reference:13-0000259209 rev 00



ALS Group USA, Corp.

dba ALS Environmental
QA/QC Report
Client: Lancaster Laboratories Service Request:T1301205
Project: Mayflower Pipline Incident/B0086003.1301 Date Analyzed:09/05/13 - 09/10/13
Sample Matrix: Soil
Lab Control Sample Summary
General Chemistry Parameters
Units:Percent (Solid)
Basis:Dry
Lab Control Sample
T1301205-LCS3
Analyte Name Analytical Method Result Spike Amount % Rec % Rec Limits
Carbon GBC Cyc 54 881-890 12 01 43.6 433 100.7 80-120
Carbon, Total Organic (TOC) EPA LKahn 7-27-1988 0.48 0.528 90.9 85-115

Printed 9/16/2013 11:01:49 AM
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Superset Reference:13-0000259209 rev 00



ALS Group USA, Corp.

dba ALS Environmental
QA/QC Report
Client: Lancaster Laboratories Service Request:T1301205
Project: Mayflower Pipline Incident/B0086003.1301 Date Analyzed:09/05/13 - 09/10/13
Sample Matrix: Soil
Lab Control Sample Summary
General Chemistry Parameters
Units:Percent (Solid)
Basis:Dry
Lab Control Sample
T1301205-LCS4
Analyte Name Analytical Method Result Spike Amount % Rec % Rec Limits
Carbon GBC Cyc 54 881-890 12 01 3.13 3.35 93.4 80-120
Carbon, Total Organic (TOC) EPA LKahn 7-27-1988 28.84 314 91.8 85-115

Printed 9/16/2013 11:01:49 AM
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Superset Reference:13-0000259209 rev 00



ALS Group USA, Corp.

dba ALS Environmental
QA/QC Report
Client: Lancaster Laboratories Service Request: T1301205
Project: Mayflower Pipline Incident/B0086003.1301 Date Analyzed: 09/10/13
Sample Matrix: Soil
Lab Control Sample Summary
Carbon

Analysis Method: GBC Cyc 54 881-890 12 01 Units: Percent (Solid)

Basis: Dry

Analysis Lot: 357684

Spike % Rec

Sample Name Lab Code Result Amount % Rec Limits
Lab Control Sample T1301205-LCS5 0.98 0.92 106.5 80-120

Printed 9/16/2013 11:01:49 AM 41 Of 46 Superset Reference:13-0000259209 rev 00



ALS Group USA, Corp.

dba ALS Environmental
QA/QC Report
Client: Lancaster Laboratories Service Request: T1301205
Project: Mayflower Pipline Incident/B0086003.1301 Date Analyzed: 09/10/13
Sample Matrix: Soil
Lab Control Sample Summary
Carbon

Analysis Method: GBC Cyc 54 881-890 12 01 Units: Percent (Solid)

Basis: Dry

Analysis Lot: 357684

Spike % Rec

Sample Name Lab Code Result Amount % Rec Limits
Lab Control Sample T1301205-LCS6 44.17 433 102 80-120

Printed 9/16/2013 11:01:49 AM

42 of 46

Superset Reference:13-0000259209 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental

Analytical Report
Lancaster Laboratories
Mayflower Pipline Incident/B0086003.1301
Soil

Method Blank

Service Request:
Date Collected:
Date Received:

Basis:

T1301205
NA

NA

Dry

Lab Code: T1301205-MB2
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 0.6 U  Percent (Solid) 0.6 0.2 1 09/10/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 0.04 J Percent (Solid) 0.1 0.03 1 09/05/13

Printed 9/16/2013 11:01:49 AM 43 of 46

Superset Reference:13-0000259209 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental

Analytical Report
Lancaster Laboratories
Mayflower Pipline Incident/B0086003.1301
Soil

Method Blank

Service Request:
Date Collected:
Date Received:

Basis:

T1301205
NA

NA

Dry

Lab Code: T1301205-MB3
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 0.6 U  Percent (Solid) 0.6 0.2 1 09/10/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 0.1 U  Percent (Solid) 0.1 0.03 1 09/05/13

Printed 9/16/2013 11:01:49 AM 44 of 46

Superset Reference:13-0000259209 rev 00



ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

Client: Lancaster Laboratories Service Request: T1301205
Project Mayflower Pipline Incident/B0086003.1301 Date Collected: 08/13/13
Sample Matrix: Soil Date Received: 08/15/13
Date Analyzed: 09/10/13
Replicate Sample Summary
General Chemistry Parameters
Sample Name: SO-DA-001 (0-0.5) Units: Percent (Solid)
Lab Code: T1301205-001 Basis: Dry
Duplicate
Sample
T1301205-
Sample 001DUP
Analyte Name Analysis Method MRL MDL Result Average RPD RPD Limit
Carbon GBC Cyc 54 881-890 12 01 0.59 0.2 0.59 NC NC 20

Results flagged with an asterisk (*) indicate values outside control criteria.

Results flagged with a pound (#) indicate the control criteria is not applicable.

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.

Printed 9/16/2013 11:01:49 AM
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Superset Reference:13-0000259209 rev 00



ALS Group USA, Corp.

dba ALS Environmental
QA/QC Report
Client: Lancaster Laboratories Service Request: T1301205
Project Mayflower Pipline Incident/B0086003.1301 Date Collected: 08/14/13
Sample Matrix: Soil Date Received: 08/15/13
Date Analyzed: 09/05/13
Replicate Sample Summary
General Chemistry Parameters
Sample Name: SED-DA-050 (0-0.5) Units: Percent (Solid)
Lab Code: T1301205-010 Basis: Dry
Duplicate
Sample
T1301205-
Sample 010DUP RPD
Analyte Name Analysis Method MRL  MDL  Result Result Average RPD Limit
Carbon, Total Organic (TOC) EPA LKahn 7-27-1988 0.1 0.03 4.8 4.27 4.54 12 20

Results flagged with an asterisk (*) indicate values outside control criteria.

Results flagged with a pound (#) indicate the control criteria is not applicable.

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.

Printed 9/16/2013 11:01:49 AM
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Superset Reference:13-0000259209 rev 00



ALS
September 16, 2013 Service Request No:T1301211

Rhiannon Parmelee

Arcadis

630 Plaza Dr. Suite 100
Highlands Ranch, CO 80129

Laboratory Results for: Mayflower Pipline Incident

Dear Rhiannon,

Enclosed are the results of the sample(s) submitted to our laboratory August 16, 2013
For your reference, these analyses have been assigned our service request number T1301211.

All analyses were performed according to our laboratory’s quality assurance program. The test
results meet requirements of the ISO 17025 standards except as noted in the case narrative report.
All results are intended to be considered in their entirety, and Columbia Analytical Services, Inc.
dba ALS Environmental (ALS) is not responsible for use of less than the complete report. Results
apply only to the items submitted to the laboratory for analysis and individual items (samples)
analyzed, as listed in the report.

Respectfully submitted,
ALS Group USA, Corp. dba ALS Environmental

%{//oézo/’m

Wendy Hyatt
Project Chemist

ADDRESS 3860 S. Palo Verde Road, Suite 302, Tucson, AZ 85714
PHONE +1 520 573 1061 FAX +1 520 573 1063

ALS Group USA, Corp

dba ALS Environmental

1 of 55



3860 S. Palo Verde Rd., Tucson, AZ 85714 | 520-573-1061 | www.caslab.com

ALS
Client: Lancaster Laboratories Service Request:T1301211
Project: Mayflower Pipline Incident/B0086003.1301 Date Received:8/16/13

Sample Matrix: Water

CASE NARRATIVE

Sample Receipt

Sediment samples were received in good condition (see attached COC and Sample Receipt Form). The samples were received in
8oz wide mouth glass jars with Teflon lined lids. Two equipment blank water samples in two 40mL VOA vials were also received.
The water samples were sent to ALS Jacksonville to be analyzed for TOC using EPA 9060 and are reported in a separate data
package.

There were no discrepancies in the COC paperwork or samples. The samples were logged into the ALS LIMS system for the
following analyses.

Total Organic Carbon: EPA Lloyd Kahn 1988, Combustion / IR

Black Carbon: "Evaluation of a Protocol for the Quantification of Black Carbon in Sediments", Gustaffson, Global
Biogeochemical Cycles, Vol. 15, No. 4, December, 2001, Analysis by CHN Analyzer Combustion / IR/ TCD

Total Moisture: ASTM D2974 Air Dry Loss by Gravimetric Determination at 105°C (micro method)

After login, the samples were placed in a refrigerator at 4°C until the samples could be prepared for analysis.
Sample Preparation

The sediment samples were prepared for analysis using the following steps:

Samples were transferred to clean plastic drying trays and Air Dried at 30°C to 40°C for several days until dry.

The samples were weighed prior to and after drying to determine the Air Dry moisture loss. The AD moisture and residual
moisture were used to calculate the Total Moisture. The Total Moisture values are reported in the raw data.

The air dried samples were ground and homogenized to minus 60 mesh using a tungsten carbide grinding mill.
Quality Control and Analytical Issues
All QC data is within acceptance criteria unless noted below.

Duplicate RPD acceptance criteria of +20% apply only to sample and duplicate values that are greater than 10 times the reporting
limit for the sample.

TOC and CHN values are reported in wt% based on a moisture fee basis.

Approved by o &= m Date 9/16/2013 2 of 55




Client:

Project:

Lancaster Laboratories
Mayflower Pipline Incident/B0086003.1301

SAMPLE #

T1301211-001
T1301211-002
T1301211-003
T1301211-004
T1301211-005
T1301211-006
T1301211-007
T1301211-008
T1301211-009
T1301211-010
T1301211-011
T1301211-012
T1301211-013
T1301211-014
T1301211-015
T1301211-016
T1301211-017
T1301211-018
T1301211-019

Printed 9/16/2013 11:10:59 AM

SAMPLE CROSS-REFERENCE

CLIENT SAMPLE ID

SO-DA-BG-004 (0-0.5)

SO-DA-BG-004 (0-0.5) MS/MSD

SO-DA-BG-005 (0-0.5)
SO-DA-BG-006 (0-0.5)
SED-DA-BG-012 (0-0.5)
SO-DA-EB-06-081513
SED-DA-EB-09-081513
SED-DA-BG-001 (0-0.5)
SED-DA-BG-002 (0-0.5)
SED-DA-BG-003 (0-0.5)
SO-DA-BG-001 (0-0.5)
SO-DA-BG-002 (0-0.5)
SO-DA-BG-003 (0-0.5)
SED-DA-001 (0-0.5)
SED-DA-001 (0-0.5) MS/MSD
SED-DA-002 (0-0.5)
SED-DA-003 (0-0.5)
SED-DA-004 (0-0.5)
SED-Dup-09-081513
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Service Request:T1301211

DATE
8/15/2013
8/15/2013
8/15/2013
8/15/2013
8/15/2013
8/15/2013
8/15/2013
8/15/2013
8/15/2013
8/15/2013
8/15/2013
8/15/2013
8/15/2013
8/15/2013
8/15/2013
8/15/2013
8/15/2013
8/15/2013
8/15/2013

Sample Summary
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A
B
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BH
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D
D
DE
E
E
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H2
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o Z Z

Data Qualifiers
CAS Standard

Possible Tedlar bag artifact.

TIC is a suspected aldol-condensation product

Analyte found in the associated method blank as well as in the sample.

Reported results are not blank corrected.

The back section of the tube yielded higher results than the front.

Results indicated possible breakthrough; back section >=10% front section.

Result identification confirmed.

Compound identified in an analysis at a secondary dilution factor

Spike was diluted out

Reported results are corrected for desorption efficiency.

Estimated value. Concentration above calibration range

The percent difference for the serial dilution was greater than 10%, indicating a possible
matrix interference in the sample.

Sample analysis performed past holding time. See case narrative.

Initial analysis within holding time. Reanalysis for the required dilution was past holding
time.

Sample was received and analyzed past holding time.

Sample was extracted past required extraction holding time, but analyzed within analysis
holding time. See case narrative.

Internal standard not within the specified limits. See case narrative.

Estimated Value. Concentration found below MRL.

A deflection in the QC ion may indicate interference with the quantitation of this ion. The
concentration of this analyte should be considered as an estimate.

Analyte was detected above the method reporting limit prior to normalization.
Laboratory control sample recovery outside the specified limits; results may be biased
high.

Laboratory control sample recovery outside the specified limits; results may be biased low.
Laboratory control sample recovery outside the specified limits.

Matrix interference; results may be biased high.

The duplicate injection precision not met.

Matrix interference due to coelution with a non-target compound; results may be biased
high.

Presumptive evidence of a compound for TICs that have been identified based on a mass
spectral library search.

The Matrix Spike sample recovery is not within control limits. See case narrative.
Indicates chlorodiphenyl ether interference present at the retention time of the target
compound.

Pesticide/Aroclor target analyte > 40% difference for detected concentrations between GC
columns

Indicates as estimated value because the P and P + 2 theoretical abundance ratio does not
meet method criteria.

Duplicate Precision not met.

Duplicate precision not within the specified limits; however, the results are below the
MRL and considered estimated.

Surrogate recovery not within specified limits.
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Data Qualifiers
CAS Standard

The reported value was determined by the Method of Standard Additions (MSA).
Analyte is a tentatively identified compound, result is estimated.

Compound was analyzed for, but was not detected (ND).

The continuing calibration verification standard was outside (biased high) the specified
limits for this compound.

The continuing calibration verification standard was outside (biased low) the specified
limits for this compound.

Result quantified, but the corresponding peak was detected outside the generated retention
time window.

The post-digestion spike for furnace AA analysis is out of control limits, while sample
absorbance is less than 50% of spike absorbance.

See case narrative.

Recovery outside limits

The chromatogram resembles a petroleum product but does not match the calibration
standard.

The chromatogram does not resemble a petroleum product.

The MRL/MDL has been elevated due to a matrix interference.

50f55



ALS Laboratory Group

ASTM
A2LA
CARB
CAS Number
CFC
CFU
DEC
DEQ
DHS
DOE
DOH
EPA
ELAP
GC
GC/MS
LUFT
M
MCL

MDL
MPN
MRL
NA
NC
NCASI
ND
NIOSH
PQL
RCRA
SIM
TPH

tr

Acronyms

American Society for Testing and Materials

American Association for Laboratory Accreditation

California Air Resources Board

Chemical Abstract Service registry Number

Chlorofluorocarbon

Colony-Forming Unit

Department of Environmental Conservation

Department of Environmental Quality

Department of Health Services

Department of Ecology

Department of Health

U. S. Environmental Protection Agency

Environmental Laboratory Accreditation Program

Gas Chromatography

Gas Chromatography/Mass Spectrometry

Leaking Underground Fuel Tank

Modified

Maximum Contaminant Level is the highest permissible concentration of a
substance allowed in drinking water as established by the USEPA.
Method Detection Limit

Most Probable Number

Method Reporting Limit

Not Applicable

Not Calculated

National Council of the Paper Industry for Air and Stream Improvement
Not Detected

National Institute for Occupational Safety and Health

Practical Quantitation Limit

Resource Conservation and Recovery Act

Selected Ion Monitoring

Total Petroleum Hydrocarbons

Trace level is the concentration of an analyte that is less than the PQL but
greater than or equal to the MDL.
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Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental

Analytical Report
Lancaster Laboratories
Mayflower Pipline Incident/B0086003.1301
Soil

SO-DA-BG-004 (0-0.5)

Service Request:
Date Collected:
Date Received:

Basis:

T1301211
08/15/13 08:15

08/16/13 09:30

Dry

Lab Code: T1301211-001
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 0.57 U Percent (Solid)  0.57 0.19 1 09/10/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 2.26 Percent (Solid) 0.1 0.03 1 09/05/13

Printed 9/16/2013 11:11:01 AM 10 of 55

Superset Reference:13-0000259388 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental

Analytical Report
Lancaster Laboratories
Mayflower Pipline Incident/B0086003.1301
Soil

SO-DA-BG-004 (0-0.5)

Service Request: T1301211
Date Collected: 08/15/13 08:15
Date Received: 08/16/13 09:30

Basis: As Received

Lab Code: T1301211-001
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Moisture ASTM D3173-11 29.6 Percent (Solid) 0.1 0.1 1 09/08/13

Printed 9/16/2013 11:11:01 AM 11 of 55

Superset Reference:13-0000259388 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental

Analytical Report
Lancaster Laboratories
Mayflower Pipline Incident/B0086003.1301
Soil

SO-DA-BG-004 (0-0.5) MS/MSD

Service Request:
Date Collected:
Date Received:

Basis:

T1301211
08/15/13 08:15

08/16/13 09:30

Dry

Lab Code: T1301211-002
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 0.58 U  Percent (Solid)  0.58 0.2 1 09/10/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 2.54 Percent (Solid) 0.1 0.03 1 09/05/13

Printed 9/16/2013 11:11:01 AM 12 of 55

Superset Reference:13-0000259388 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental

Analytical Report
Lancaster Laboratories
Mayflower Pipline Incident/B0086003.1301
Soil

SO-DA-BG-004 (0-0.5) MS/MSD

Service Request: T1301211
Date Collected: 08/15/13 08:15
Date Received: 08/16/13 09:30

Basis: As Received

Lab Code: T1301211-002
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Moisture ASTM D3173-11 31.5 Percent (Solid) 0.1 0.1 1 09/08/13

Printed 9/16/2013 11:11:01 AM 13 of 55

Superset Reference:13-0000259388 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental

Analytical Report
Lancaster Laboratories
Mayflower Pipline Incident/B0086003.1301
Soil

SO-DA-BG-005 (0-0.5)

Service Request:
Date Collected:
Date Received:

Basis:

T1301211
08/15/13 08:30

08/16/13 09:30

Dry

Lab Code: T1301211-003
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 0.53 U  Percent (Solid)  0.53 0.18 1 09/10/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 0.82 Percent (Solid) 0.1 0.03 1 09/05/13

Printed 9/16/2013 11:11:02 AM 14 of 55

Superset Reference:13-0000259388 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental

Analytical Report
Lancaster Laboratories
Mayflower Pipline Incident/B0086003.1301
Soil

SO-DA-BG-005 (0-0.5)

Service Request: T1301211
Date Collected: 08/15/13 08:30
Date Received: 08/16/13 09:30

Basis: As Received

Lab Code: T1301211-003
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Moisture ASTM D3173-11 13.2 Percent (Solid) 0.1 0.1 1 09/08/13

Printed 9/16/2013 11:11:02 AM 15 of 55

Superset Reference:13-0000259388 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental

Analytical Report
Lancaster Laboratories
Mayflower Pipline Incident/B0086003.1301
Soil

SO-DA-BG-006 (0-0.5)

Service Request:
Date Collected:
Date Received:

Basis:

T1301211
08/15/13 09:00

08/16/13 09:30

Dry

Lab Code: T1301211-004
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 0.57 U Percent (Solid)  0.57 0.2 1 09/10/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 1.42 Percent (Solid) 0.1 0.03 1 09/05/13

Printed 9/16/2013 11:11:02 AM 16 of 55

Superset Reference:13-0000259388 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental

Analytical Report
Lancaster Laboratories
Mayflower Pipline Incident/B0086003.1301
Soil

SO-DA-BG-006 (0-0.5)

Service Request: T1301211
Date Collected: 08/15/13 09:00
Date Received: 08/16/13 09:30

Basis: As Received

Lab Code: T1301211-004
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Moisture ASTM D3173-11 14.8 Percent (Solid) 0.1 0.1 1 09/08/13

Printed 9/16/2013 11:11:02 AM 17 of 55

Superset Reference:13-0000259388 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental

Analytical Report
Lancaster Laboratories
Mayflower Pipline Incident/B0086003.1301
Soil

SED-DA-BG-012 (0-0.5)

Service Request:
Date Collected:
Date Received:

Basis:

T1301211
08/15/13 09:10

08/16/13 09:30

Dry

Lab Code: T1301211-005
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 0.59 U  Percent (Solid)  0.59 0.2 1 09/10/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 3.94 Percent (Solid) 0.1 0.03 1 09/05/13

Printed 9/16/2013 11:11:02 AM 18 of 55

Superset Reference:13-0000259388 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental

Analytical Report
Lancaster Laboratories
Mayflower Pipline Incident/B0086003.1301
Soil

SED-DA-BG-012 (0-0.5)

Service Request: T1301211
Date Collected: 08/15/13 09:10
Date Received: 08/16/13 09:30

Basis: As Received

Lab Code: T1301211-005
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Moisture ASTM D3173-11 59.8 Percent (Solid) 0.1 0.1 1 09/08/13

Printed 9/16/2013 11:11:02 AM 19 of 55

Superset Reference:13-0000259388 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental
Analytical Report
Lancaster Laboratories Service Request: T1301211
Mayflower Pipline Incident/B0086003.1301 Date Collected: 08/15/13 11:00
Soil Date Received: 08/16/13 09:30
SED-DA-BG-001 (0-0.5) Basis: Dry

Lab Code: T1301211-008
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 1.22 Percent (Solid) 0.6 0.2 1 09/10/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 4.27 Percent (Solid)  0.09 0.03 1 09/05/13

Printed 9/16/2013 11:11:02 AM 20 Of 55 Superset Reference:13-0000259388 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental

Analytical Report
Lancaster Laboratories
Mayflower Pipline Incident/B0086003.1301
Soil

SED-DA-BG-001 (0-0.5)

Service Request: T1301211
Date Collected: 08/15/13 11:00
Date Received: 08/16/13 09:30

Basis: As Received

Lab Code: T1301211-008
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Moisture ASTM D3173-11 25.8 Percent (Solid) 0.1 0.1 1 09/08/13

Printed 9/16/2013 11:11:02 AM 21 of 55

Superset Reference:13-0000259388 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental
Analytical Report
Lancaster Laboratories Service Request: T1301211
Mayflower Pipline Incident/B0086003.1301 Date Collected: 08/15/13 11:10
Soil Date Received: 08/16/13 09:30
SED-DA-BG-002 (0-0.5) Basis: Dry

Lab Code: T1301211-009
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 0.6 U  Percent (Solid) 0.6 0.2 1 09/10/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 0.69 Percent (Solid)  0.09 0.03 1 09/05/13

Printed 9/16/2013 11:11:02 AM 22 Of 55 Superset Reference:13-0000259388 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental

Analytical Report
Lancaster Laboratories
Mayflower Pipline Incident/B0086003.1301
Soil

SED-DA-BG-002 (0-0.5)

Service Request: T1301211
Date Collected: 08/15/13 11:10
Date Received: 08/16/13 09:30

Basis: As Received

Lab Code: T1301211-009
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Moisture ASTM D3173-11 16.8 Percent (Solid) 0.1 0.1 1 09/08/13

Printed 9/16/2013 11:11:02 AM 23 of 55

Superset Reference:13-0000259388 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental
Analytical Report
Lancaster Laboratories Service Request: T1301211
Mayflower Pipline Incident/B0086003.1301 Date Collected: 08/15/13 11:20
Soil Date Received: 08/16/13 09:30
SED-DA-BG-003 (0-0.5) Basis: Dry

Lab Code: T1301211-010
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 022 J Percent (Solid)  0.59 0.2 1 09/10/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 1.45 Percent (Solid)  0.09 0.03 1 09/05/13

Printed 9/16/2013 11:11:02 AM 24 Of 55 Superset Reference:13-0000259388 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental

Analytical Report
Lancaster Laboratories
Mayflower Pipline Incident/B0086003.1301
Soil

SED-DA-BG-003 (0-0.5)

Service Request: T1301211
Date Collected: 08/15/13 11:20
Date Received: 08/16/13 09:30

Basis: As Received

Lab Code: T1301211-010
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Moisture ASTM D3173-11 30.9 Percent (Solid) 0.1 0.1 1 09/08/13

Printed 9/16/2013 11:11:02 AM 25 of 55

Superset Reference:13-0000259388 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental
Analytical Report
Lancaster Laboratories Service Request: T1301211
Mayflower Pipline Incident/B0086003.1301 Date Collected: 08/15/13 12:30
Soil Date Received: 08/16/13 09:30
SO-DA-BG-001 (0-0.5) Basis: Dry

Lab Code: T1301211-011
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 0.55 U  Percent (Solid)  0.55 0.18 1 09/10/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 1.51 Percent (Solid)  0.09 0.03 1 09/05/13

Printed 9/16/2013 11:11:02 AM 26 Of 55 Superset Reference:13-0000259388 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental

Analytical Report
Lancaster Laboratories
Mayflower Pipline Incident/B0086003.1301
Soil

SO-DA-BG-001 (0-0.5)

Service Request: T1301211
Date Collected: 08/15/13 12:30
Date Received: 08/16/13 09:30

Basis: As Received

Lab Code: T1301211-011
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Moisture ASTM D3173-11 15.9 Percent (Solid) 0.1 0.1 1 09/08/13

Printed 9/16/2013 11:11:02 AM 27 of 55

Superset Reference:13-0000259388 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.
dba ALS Environmental

Analytical Report
Lancaster Laboratories
Mayflower Pipline Incident/B0086003.1301
Soil

SO-DA-BG-002 (0-0.5)

Service Request:

T1301211
08/15/13 13:05

08/16/13 09:30

Date Collected:
Date Received:

Basis: Dry

Lab Code: T1301211-012
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 0.18 J Percent (Solid) 0.5 0.17 1 09/10/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 0.53 Percent (Solid) 0.1 0.03 1 09/05/13

Printed 9/16/2013 11:11:02 AM

28 of 55

Superset Reference:13-0000259388 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental

Analytical Report
Lancaster Laboratories
Mayflower Pipline Incident/B0086003.1301
Soil

SO-DA-BG-002 (0-0.5)

Service Request: T1301211
Date Collected: 08/15/13 13:05
Date Received: 08/16/13 09:30

Basis: As Received

Lab Code: T1301211-012
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Moisture ASTM D3173-11 14.9 Percent (Solid) 0.1 0.1 1 09/08/13

Printed 9/16/2013 11:11:02 AM 29 of 55

Superset Reference:13-0000259388 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental
Analytical Report
Lancaster Laboratories Service Request: T1301211
Mayflower Pipline Incident/B0086003.1301 Date Collected: 08/15/13 12:50
Soil Date Received: 08/16/13 09:30
SO-DA-BG-003 (0-0.5) Basis: Dry

Lab Code: T1301211-013
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 048 J Percent (Solid)  0.56 0.19 1 09/10/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 2.39 Percent (Solid)  0.09 0.03 1 09/05/13

Printed 9/16/2013 11:11:02 AM 30 Of 55 Superset Reference:13-0000259388 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental

Analytical Report
Lancaster Laboratories
Mayflower Pipline Incident/B0086003.1301
Soil

SO-DA-BG-003 (0-0.5)

Service Request: T1301211
Date Collected: 08/15/13 12:50
Date Received: 08/16/13 09:30

Basis: As Received

Lab Code: T1301211-013
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Moisture ASTM D3173-11 18.1 Percent (Solid) 0.1 0.1 1 09/08/13

Printed 9/16/2013 11:11:02 AM 31 of 55

Superset Reference:13-0000259388 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental
Analytical Report
Lancaster Laboratories Service Request: T1301211
Mayflower Pipline Incident/B0086003.1301 Date Collected: 08/15/13 13:45
Soil Date Received: 08/16/13 09:30
SED-DA-001 (0-0.5) Basis: Dry

Lab Code: T1301211-014
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 0.59 U  Percent (Solid)  0.59 0.2 1 09/10/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 0.3 Percent (Solid)  0.09 0.03 1 09/05/13

Printed 9/16/2013 11:11:02 AM 32 Of 55 Superset Reference:13-0000259388 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental

Analytical Report
Lancaster Laboratories
Mayflower Pipline Incident/B0086003.1301
Soil

SED-DA-001 (0-0.5)

Service Request: T1301211
Date Collected: 08/15/13 13:45
Date Received: 08/16/13 09:30

Basis: As Received

Lab Code: T1301211-014
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Moisture ASTM D3173-11 18.2 Percent (Solid) 0.1 0.1 1 09/08/13

Printed 9/16/2013 11:11:02 AM 33 of 55

Superset Reference:13-0000259388 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental
Analytical Report
Lancaster Laboratories Service Request: T1301211
Mayflower Pipline Incident/B0086003.1301 Date Collected: 08/15/13 13:45
Soil Date Received: 08/16/13 09:30
SED-DA-001 (0-0.5) MS/MSD Basis: Dry

Lab Code: T1301211-015
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 0.55 U  Percent (Solid)  0.55 0.19 1 09/10/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 0.23 Percent (Solid)  0.09 0.03 1 09/05/13

Printed 9/16/2013 11:11:02 AM 34 Of 55 Superset Reference:13-0000259388 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental

Analytical Report
Lancaster Laboratories
Mayflower Pipline Incident/B0086003.1301
Soil

SED-DA-001 (0-0.5) MS/MSD

Service Request: T1301211
Date Collected: 08/15/13 13:45
Date Received: 08/16/13 09:30

Basis: As Received

Lab Code: T1301211-015
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Moisture ASTM D3173-11 18.4 Percent (Solid) 0.1 0.1 1 09/08/13

Printed 9/16/2013 11:11:02 AM 35 of 55

Superset Reference:13-0000259388 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental
Analytical Report
Lancaster Laboratories Service Request: T1301211
Mayflower Pipline Incident/B0086003.1301 Date Collected: 08/15/13 14:45
Soil Date Received: 08/16/13 09:30
SED-DA-002 (0-0.5) Basis: Dry

Lab Code: T1301211-016
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 0.55 U  Percent (Solid)  0.55 0.18 1 09/10/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 0.49 Percent (Solid)  0.09 0.03 1 09/05/13
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Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental

Analytical Report
Lancaster Laboratories
Mayflower Pipline Incident/B0086003.1301
Soil

SED-DA-002 (0-0.5)

Service Request: T1301211
Date Collected: 08/15/13 14:45
Date Received: 08/16/13 09:30

Basis: As Received

Lab Code: T1301211-016
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Moisture ASTM D3173-11 25.2 Percent (Solid) 0.1 0.1 1 09/08/13
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Superset Reference:13-0000259388 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental

Analytical Report
Lancaster Laboratories
Mayflower Pipline Incident/B0086003.1301
Soil

SED-DA-003 (0-0.5)

Service Request:
Date Collected:
Date Received:

Basis:

T1301211
08/15/13 15:10

08/16/13 09:30

Dry

Lab Code: T1301211-017
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 0.58 U  Percent (Solid)  0.58 0.2 1 09/10/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 0.49 Percent (Solid) 0.1 0.03 1 09/05/13

Printed 9/16/2013 11:11:03 AM 38 of 55
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Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental

Analytical Report
Lancaster Laboratories
Mayflower Pipline Incident/B0086003.1301
Soil

SED-DA-003 (0-0.5)

Service Request: T1301211
Date Collected: 08/15/13 15:10
Date Received: 08/16/13 09:30

Basis: As Received

Lab Code: T1301211-017
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Moisture ASTM D3173-11 22.7 Percent (Solid) 0.1 0.1 1 09/08/13

Printed 9/16/2013 11:11:03 AM 39 of 55
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Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental
Analytical Report
Lancaster Laboratories Service Request: T1301211
Mayflower Pipline Incident/B0086003.1301 Date Collected: 08/15/13 15:25
Soil Date Received: 08/16/13 09:30
SED-DA-004 (0-0.5) Basis: Dry

Lab Code: T1301211-018
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 0.6 U  Percent (Solid) 0.6 0.2 1 09/10/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 1.35 Percent (Solid)  0.09 0.03 1 09/05/13

Printed 9/16/2013 11:11:03 AM 40 Of 55 Superset Reference:13-0000259388 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental

Analytical Report
Lancaster Laboratories
Mayflower Pipline Incident/B0086003.1301
Soil

SED-DA-004 (0-0.5)

Service Request: T1301211
Date Collected: 08/15/13 15:25
Date Received: 08/16/13 09:30

Basis: As Received

Lab Code: T1301211-018
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Moisture ASTM D3173-11 24.6 Percent (Solid) 0.1 0.1 1 09/08/13

Printed 9/16/2013 11:11:03 AM 41 of 55
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Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental
Analytical Report
Lancaster Laboratories Service Request: T1301211
Mayflower Pipline Incident/B0086003.1301 Date Collected: 08/15/13 00:00
Soil Date Received: 08/16/13 09:30
SED-Dup-09-081513 Basis: Dry

Lab Code: T1301211-019
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 0.57 U Percent (Solid)  0.57 0.19 1 09/10/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 0.53 Percent (Solid)  0.09 0.03 1 09/05/13

Printed 9/16/2013 11:11:03 AM 42 Of 55 Superset Reference:13-0000259388 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental

Analytical Report
Lancaster Laboratories
Mayflower Pipline Incident/B0086003.1301
Soil

SED-Dup-09-081513

Service Request: T1301211
Date Collected: 08/15/13 00:00
Date Received: 08/16/13 09:30

Basis: As Received

Lab Code: T1301211-019
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Moisture ASTM D3173-11 22.6 Percent (Solid) 0.1 0.1 1 09/08/13

Printed 9/16/2013 11:11:03 AM 43 of 55
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ALS Group USA, Corp.

dba ALS Environmental
QA/QC Report
Client: Lancaster Laboratories Service Request:T1301211
Project: Mayflower Pipline Incident/B0086003.1301 Date Analyzed:09/05/13 - 09/10/13
Sample Matrix: Soil
Lab Control Sample Summary
General Chemistry Parameters
Units:Percent (Solid)
Basis:Dry
Lab Control Sample
T1301211-LCS1
Analyte Name Analytical Method Result Spike Amount % Rec % Rec Limits
Carbon GBC Cyc 54 881-890 12 01 3.21 3.35 95.8 80-120
Carbon, Total Organic (TOC) EPA LKahn 7-27-1988 0.49 0.528 92.8 85-115

Printed 9/16/2013 11:11:03 AM
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ALS Group USA, Corp.

dba ALS Environmental
QA/QC Report
Client: Lancaster Laboratories Service Request:T1301211
Project: Mayflower Pipline Incident/B0086003.1301 Date Analyzed:09/05/13 - 09/10/13
Sample Matrix: Soil
Lab Control Sample Summary
General Chemistry Parameters
Units:Percent (Solid)
Basis:Dry
Lab Control Sample
T1301211-LCS2
Analyte Name Analytical Method Result Spike Amount % Rec % Rec Limits
Carbon GBC Cyc 54 881-890 12 01 0.97 0.92 105.4 80-120
Carbon, Total Organic (TOC) EPA LKahn 7-27-1988 29.3 314 93.3 85-115

Printed 9/16/2013 11:11:03 AM

45 of 55

Superset Reference:13-0000259388 rev 00



ALS Group USA, Corp.

dba ALS Environmental
QA/QC Report
Client: Lancaster Laboratories Service Request:T1301211
Project: Mayflower Pipline Incident/B0086003.1301 Date Analyzed:09/05/13 - 09/10/13
Sample Matrix: Soil
Lab Control Sample Summary
General Chemistry Parameters
Units:Percent (Solid)
Basis:Dry
Lab Control Sample
T1301211-LCS3
Analyte Name Analytical Method Result Spike Amount % Rec % Rec Limits
Carbon GBC Cyc 54 881-890 12 01 43.6 433 100.7 80-120
Carbon, Total Organic (TOC) EPA LKahn 7-27-1988 0.48 0.528 90.9 85-115

Printed 9/16/2013 11:11:03 AM

46 of 55
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ALS Group USA, Corp.

dba ALS Environmental
QA/QC Report
Client: Lancaster Laboratories Service Request:T1301211
Project: Mayflower Pipline Incident/B0086003.1301 Date Analyzed:09/05/13 - 09/10/13
Sample Matrix: Soil
Lab Control Sample Summary
General Chemistry Parameters
Units:Percent (Solid)
Basis:Dry
Lab Control Sample
T1301211-LCS4
Analyte Name Analytical Method Result Spike Amount % Rec % Rec Limits
Carbon GBC Cyc 54 881-890 12 01 3.13 3.35 93.4 80-120
Carbon, Total Organic (TOC) EPA LKahn 7-27-1988 28.84 314 91.8 85-115

Printed 9/16/2013 11:11:03 AM

47 of 55

Superset Reference:13-0000259388 rev 00



ALS Group USA, Corp.

dba ALS Environmental
QA/QC Report
Client: Lancaster Laboratories Service Request: T1301211
Project: Mayflower Pipline Incident/B0086003.1301 Date Analyzed: 09/10/13
Sample Matrix: Soil
Lab Control Sample Summary
Carbon

Analysis Method: GBC Cyc 54 881-890 12 01 Units: Percent (Solid)

Basis: Dry

Analysis Lot: 357684

Spike % Rec

Sample Name Lab Code Result Amount % Rec Limits
Lab Control Sample T1301211-LCS5 0.98 0.92 106.5 80-120

Printed 9/16/2013 11:11:03 AM 48 Of 55 Superset Reference:13-0000259388 rev 00



ALS Group USA, Corp.

dba ALS Environmental
QA/QC Report
Client: Lancaster Laboratories Service Request: T1301211
Project: Mayflower Pipline Incident/B0086003.1301 Date Analyzed: 09/10/13
Sample Matrix: Soil
Lab Control Sample Summary
Carbon

Analysis Method: GBC Cyc 54 881-890 12 01 Units: Percent (Solid)

Basis: Dry

Analysis Lot: 357684

Spike % Rec

Sample Name Lab Code Result Amount % Rec Limits
Lab Control Sample T1301211-LCS6 44.17 433 102 80-120

Printed 9/16/2013 11:11:03 AM

49 of 55

Superset Reference:13-0000259388 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental

Analytical Report
Lancaster Laboratories
Mayflower Pipline Incident/B0086003.1301
Soil

Method Blank

Service Request:
Date Collected:
Date Received:

Basis:

T1301211
NA

NA

Dry

Lab Code: T1301211-MB2
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 0.6 U  Percent (Solid) 0.6 0.2 1 09/10/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 0.04 J Percent (Solid) 0.1 0.03 1 09/05/13

Printed 9/16/2013 11:11:03 AM 50 of 55
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Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental

Analytical Report
Lancaster Laboratories
Mayflower Pipline Incident/B0086003.1301
Soil

Method Blank

Service Request:
Date Collected:
Date Received:

Basis:

T1301211
NA

NA

Dry

Lab Code: T1301211-MB3
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 0.6 U  Percent (Solid) 0.6 0.2 1 09/10/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 0.1 U  Percent (Solid) 0.1 0.03 1 09/05/13

Printed 9/16/2013 11:11:03 AM 51 of 55

Superset Reference:13-0000259388 rev 00



ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

Client: Lancaster Laboratories Service Request: T1301211
Project Mayflower Pipline Incident/B0086003.1301 Date Collected: 08/15/13
Sample Matrix: Soil Date Received: 08/16/13
Date Analyzed: 09/10/13
Replicate Sample Summary
General Chemistry Parameters
Sample Name: SO-DA-BG-005 (0-0.5) Units: Percent (Solid)
Lab Code: T1301211-003 Basis: Dry
Duplicate
Sample
T1301211-
Sample 003DUP
Analyte Name Analysis Method MRL MDL Result Average RPD RPD Limit
Carbon GBC Cyc 54 881-890 12 01 0.54 0.18 0.54 NC NC 20

Results flagged with an asterisk (*) indicate values outside control criteria.

Results flagged with a pound (#) indicate the control criteria is not applicable.

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.

Printed 9/16/2013 11:11:03 AM
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ALS Group USA, Corp.

dba ALS Environmental
QA/QC Report
Client: Lancaster Laboratories Service Request: T1301211
Project Mayflower Pipline Incident/B0086003.1301 Date Collected: 08/15/13
Sample Matrix: Soil Date Received: 08/16/13
Date Analyzed: 09/05/13
Replicate Sample Summary
General Chemistry Parameters
Sample Name: SO-DA-BG-006 (0-0.5) Units: Percent (Solid)
Lab Code: T1301211-004 Basis: Dry
Duplicate
Sample
T1301211-
Sample 004DUP RPD
Analyte Name Analysis Method MRL  MDL  Result Result Average RPD Limit
Carbon, Total Organic (TOC) EPA LKahn 7-27-1988 0.09 0.03 1.42 1.58 1.50 11 20

Results flagged with an asterisk (*) indicate values outside control criteria.

Results flagged with a pound (#) indicate the control criteria is not applicable.

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.

Printed 9/16/2013 11:11:03 AM
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ALS Group USA, Corp.

dba ALS Environmental
QA/QC Report
Client: Lancaster Laboratories Service Request: T1301211
Project Mayflower Pipline Incident/B0086003.1301 Date Collected: 08/15/13
Sample Matrix: Soil Date Received: 08/16/13
Date Analyzed: 09/05/13
Replicate Sample Summary
General Chemistry Parameters
Sample Name: SED-DA-BG-003 (0-0.5) Units: Percent (Solid)
Lab Code: T1301211-010 Basis: Dry
Duplicate
Sample
T1301211-
Sample 010DUP RPD
Analyte Name Analysis Method MRL  MDL  Result Result Average RPD Limit
Carbon, Total Organic (TOC) EPA LKahn 7-27-1988 0.09 0.03 1.45 1.57 1.51 8 20

Results flagged with an asterisk (*) indicate values outside control criteria.

Results flagged with a pound (#) indicate the control criteria is not applicable.

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.

Printed 9/16/2013 11:11:03 AM
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ALS Group USA, Corp.

dba ALS Environmental
QA/QC Report
Client: Lancaster Laboratories Service Request: T1301211
Project Mayflower Pipline Incident/B0086003.1301 Date Collected: 08/15/13
Sample Matrix: Soil Date Received: 08/16/13
Date Analyzed: 09/05/13
Replicate Sample Summary
General Chemistry Parameters
Sample Name: SED-Dup-09-081513 Units: Percent (Solid)
Lab Code: T1301211-019 Basis: Dry
Duplicate
Sample
T1301211-
Sample 019DUP RPD
Analyte Name Analysis Method MRL  MDL  Result Result Average RPD Limit
Carbon, Total Organic (TOC) EPA LKahn 7-27-1988 0.09 0.03 0.53 0.57 0.550 7 20

Results flagged with an asterisk (*) indicate values outside control criteria.

Results flagged with a pound (#) indicate the control criteria is not applicable.

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.

Printed 9/16/2013 11:11:03 AM
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August 30, 2013 Service Request No: T1301211

Rhiannon Parmelee

Arcadis

630 Plaza Dr. Sutte 100
Highlands Ranch, CO 80129

Laboratory Results for: Mayflower Pipline Incident/B0086003.1301

Dear Rhiannon:

Enclosed are the results of the sample(s) submitted to our laboratory on August 16, 2013, For
your reference, these analyses have been assigned our service request number T1301211.

All analyses were performed according to our laboratory’s quality assurance program. The test
results meet requirements of the ISO 17025 standards except as noted in the case narrative report.

All results are intended to be considered in their entirety, and Columbia Analytical Services, Inc.

dba ALS Environmental (ALS) is not responsible for use of less than the complete report.
Results :

apply only to the items submitted to the laboratory for analysis and individual items (samples)
analyzed, as listed in the report.

Please contact me if vou have any questions. My extension is. You may also contact me via
email at Wendy.Hyatt@alsglobal.com.

Respectfully submitted,

Project Chemist O
Page 1 of é

ADORESS 3660 S. Palo Verde Rd., Suite 302, Tucson, AZ 85714 PHONE 520-573-1061  FAX 520-573-1063
ALS GROUP USA, CORE, Part of the ALS Group  An ALS Limited Company

AUGHT SO0LuTIONS



COLUMBIA ANALYTICAL SERVICES, INC dba ALS

Client: Lancaster Laboratories Service Request No.; T1301211
Project: Mayflower Pipeiine Incident Date Received: 8/16/13
Sample Matrix:  Water, Soi

CASE NARRATIVE

All analyses were performed consistent with the quality assurance program of ALS Environmental. This report
contains analvtical results for samples designated for Tier IV, validation deliverables including ali summary forms and
associated raw data. When appropriate to the procedure, method blank results have been reported with each analytical
test. Analytical procedures performed by the lab are validated in accordance with NELAC standards. Parameters that
are included in the NELAC Fields of Testing but are not included in the lab’s NELAC accreditation are identified in the
discussion of each analytical procedure.

Sample Receipt

Two samples were received for analysis at ALS Environmental on 8/16/13. The samples were received in goed
condition and consistent with the accompanying chain of custody form. Samples are refrigerated at <6°C upon
receipt at the iab except for aqueous samples designated for metals analyses, which are stored at room femperature,

General Chemistry Analyses:

Method 9060: The matrix spike recovery of TOC for sample T1302011-006 was outside control criteria. Recovery
in the Laboratory Control Sample {I.CS} was acceptahle, which indicates the analytical batch was in control. The
matrix spike cutlier suggests a potential bias in this matrix, No further corrective action was appropriate.

—

Approved by { Date g?/g a /l 2




Arcadis

Mayflower Pipline Incident/B0086003.1301

SAMPLE #

SAMPLE CROSS-REFERENCE

CLIENT SAMPLE 11D

T1301211-001
T1301211-002
T1301211-003
T1301211-004
T1301211-005
T1301211-006
T1301211-007
T1301211-008
Ti301211-009
T1301211-010
Ti301211-011
T1301211-012
T1301211-013
T1301211-014
Ti301211-015
T1301211-016
Ti301211-017
T1301211-018
Ti301211019

Beimtad QAANTT 221

S8O-DA-BG-004 {0-0.5)

SO-DA-BG-004 (0-0.5) MS/MSD

SO-DA-BG-005 (0-0.5)
SO-DA-BG-006 (0-0.5)
SED-DA-BG-012 (0-0.5)
$O-DA-EB-06-081513
SED-DA-EB-09-081513
SED-DA-BG-001 (0-0.5)
SED-DA-BG-002 (0-0.5)
SED-DA-BG-003 (0-0.5)
SO-DA-BG-001 (0-0.5)
SO-DA-BG-002 (0-0.5)
SO-DA-BG-003 (0-0.5)
SED-DA-001 (0-0.5)

. SED-DA-001.(0-0.5) MS/MSD

SED-DA-002 (0-0.5)
SED-DA-003 (0-0.5)
SED-DA-004 (0-0.5)
SED-Dup-09-081513

Samnls Qumimarg

Service Request: T1301211

DATE
8/15/13
8/15/13
8/15/13
8/15/13
8/15/13
8/15/13
8/15/13
8/15/13
8/15/13
8/15/13
8/15/13
8/15/13
8/15/13
8/15/13

81513

8/15/13
8/15/13
8/15/13
8/15/13

TIME

08:15
08:15
08:30
09:00
09:10
08:30
08:00
11:00
11:10
11:20
12:30
13:05
12:50
13:45

14:45
15:10
15:25
00:00

L34S

Paoe b ot}



WENO DDA *
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‘Data Qualifiers

Inorganic Data

The result is an outlier, See cage narrative,

The controf limit criteria are not applicable. See case narrative.

The analyte was found in the associated method blank at a level that is significant relative to the sample result,
The result is an estimated amount because the value exceeded the instrument calibration range.

The result is an estimated concentration that is less than the MRL but greater than or equal to the MDL.

The compound was analyzed for, but was not detected (*Non-detect”) at or above the MRL/MDL.

Too many colonies were present (TNTC). The numeric value represents the filration volume.

The MRL/MDL has been elevated due to matrix interference.

See case narrative.

Metals Data
The result is an outlier. Scc case narrative,
The control limit eriferia are nof applicable. Sce case narrative.
The result is an estimated concentration that is less than the MRL but greater than or equal to the MDL.
The reported value is estimated because of the presence of matrix interference.
The duplicale injection precision was not met,
The Matrix Spike sample recovery is not within control limits. See case narrative,
The result was determined by Method-of Standard Additions (MSA).
The compound was analyzed for, but was not detected (“Non-detect”) at or above the MRL/MDL.
The post-digestion spike for furnace AA analysis is out of contrel Hmits, while sample abgorbance is less than
50% of spike absorbance.
The MRL/MDL has been elevated due to matrix interference.
See case narrative,
The correlation coefficient for the MSA is less than 0.995.

Organic Data

The result is an outlier. See case narrative.

The control Hmit criteria are not applicable. See case narrative,

The tentatively identified compound is a suspected aldol-condensation product.

The analvte was found in the associated method blank at a level that is significant relative to the sample result.

The analyte was qualitatively confirmed using GC/MS techniques, patiern recognition, or by comparing to
historical dafa.

The reperied result is from a dilution,

The result is an estimated amount because the value exceeded the instrument calibration range,

The result is an estimated concentration that is less than the MRL but greater than or equal to the MDL.

The result is presumptive. The analyte was tentatively identified, but a confirmation analysis was not
perforimed.

The GC or HPLC confirmation criteria were exceeded. The relative percent difference is greater than 40%
between the two analytical results (25% for CLP Pesticides}

The compound was analyzed for, but was not detected (“Non-detect”) at or above the MRL/MDL.

The MRL/MDL has been elevated due to a chromatographic interference.

See case narrative,

Petroleum Hydrocarbon Specific

The chromatographic fingerprint of the sample matches the elution pattern of the calibration standard.

The chromatogranhic fingerprint of the sample resembles a petralevm product, but the siution pattern indicates
the presence of a greater amount of lighter molecular weight constifuents than the calibration standard.
The chromatographic fingerprint of the sample resembles a petroleum product, but the eiution pattern indicates
the presence of a greater amount of heavier molecular weight constituents than the calibration standard,
The chromatographic fingerprint of the sample resembles an oil, but does not match the calibration standard.

The chromatographic fingerprint of the sample resembies & petroleum product eluting in approximately the
correct cashon range, but the elution pattern does not maich the calibration standard.
The chromatographic fingerprint does not resemble 1 petroleurn product.



ASTM
AZLA
CARB
CAS Number
CFC
CFU
DEC
DEQ
DHS
DOE
DOH
EPA
ELAP
GC

LUFT
M
MCL

MDL.
MEN
MRL
NA
NC
NCAS!
ND
NTOSH
PQL
RCRA
SIM
TPH
i

Acromyms

American Society for Testing and Materials
American Association for Laboratory Accreditation
California Air Resources Board

Chemical Abstract Service L'egisiry Number
Chlorofluorocarbon

Colony-Forming Umit

Department of Environmental Conservation
Depariment of Envirommental Quality
Department of Health Services

Department of Ecology

Department of Health

U, S, Environmental Protection Agency
Environmenta} Laboratory Accreditation Program
Gas Chromatography

Gas Chromatography/Mass Specitometry. ..
Leeking Underground Fuel Tank

Muoditied

Maximum Contaminant Level is the highest permissible concentration of a substance allowed
drinking water as established by the USEPA.

Method Detection Limit

Most Probable Number

Method Reporting Limit

Not Applicable

Not Caiculated

National Council of the Paper Industry for Air and Stream Improvement
Not Detected ‘
National Institute for Occupational Safety and Heaith

Practical Quantitation Limit

Resource Conservation and Recovery Act

Selected Jon Monitoting

Total Petrolevwm Hydrocarbons

Trace level is the concentration of an analyte that is less than the PQL but greater than or equal to the
MDL..



© Summary Package

9143 Philips Highway, Suite 200
Jacksonville, Florida 32256
Phone: (904) 739-2277 Fax (904) 739-2011
www.caslab.com




Inorganic Analysis:

General Chemistry and Physical
Parameters

Summary Package

Sample and QC Results



ALS Group USA, Corp. dba ALS Environmental

Analytical Report
Client: Lancaster Laboratories Service Request: T1301211
Project: Mayflower Pipline Incident/B0O086003.1301 Date Collected: 8/15/13
Sample Matrix: Water Date Received: 8/16/13
- Units: mg/L
Analysis Method: 9060 Basis: NA
Carbon, Total Grganic (TOC)

Dilution  Date Date
Sample Name Lab Code Result Q MRL MDL Factor Extracted  Analyzed Note
SO-DA-EB-06-081513 T1301211-006 02 J 1.0 0.09 1 NA 8/21/13 13:12
SED-DA-EB-09-081513 T1301211-007 0.1 17J 1.0 0.09 | NA 8/21/13 14:03
Method Blank T1301211-MB ND U 1.0 0.09 1 NA 8/21/13 12:39

Printed 8/27/13 1539 Form 1A
“inflow2\Startims\LimsR epsiAnalyticalReport.rpt. SuperSet Reference: 13«0000’2593& rev 00



ALS Group USA, Corp. dba ALS Environmental

QAMQC Report
Client: Lancaster Laboratories Service Request: T1301211
Project: Maytlower Pipline Incident/B0086003.1301 Date Collected: 8/15/13
Sample Matrix: Water Date Received: 8/16/13

Date Analyzed: 8/21/13

Matrix Spike Summary
General Chemistry Parameters

Sample Name: SO-DA-EB-06-081513 Units: mg/L
Lab Code: T1301211-006 Basis: NA

Analytical Method: 9060

SO-DA-EB-06-081513MS

Matrix Spike
T1301211-006MS
Sample Spike % Rec
Analyte Name Result Result  Amount % Rec  Limits
Carbon, Total Organic (TOC) 0.2 43.0 50.0 86 * 90-110

Results flagged with an asterisk (*) indicate values outside control eriteria.
Results MNagged with a pound (#) indicate the controf criteria is not applicable,
Percent recoveries and relative percent differences {RPD) are determined by the software using values in the calculation which have not heen rounded.

Printed 8/27/13 15:40 Form 3A
Winflow2\Starlims\LimsReps\MatrixSpike.rpt SuperSet Reference: ES-OOOOZS‘)}QS rev 00



ALS Group USA, Corp. dba ALS Environmental

QA/QC Report
Client: Lancaster Laboratories Service Request: T1301211
Project: Mayflower Pipline Incident/B0086003.1301 Date Collected: NA
Sample Matrix: Water Date Received: NA

Date Analyzed: 8/21/13
Matrix Spike Summary

General Chemistry Parameters
Sample Name: Batch QC Units: mg/L
Lab Code: T1301221-001 Basis: NA

Analytical Method: 5060

Baich QCMS
Matrix Spike
T1301221-001M8
Sample Spike % Rec
Analyte Name Resuit Result  Amount % Rec  Limits
Carbon, Total Organic (TOC) 0.1 483 . 500 96 90 - 110

Results agped with an asterisk () indicate vatues outside control eriteria,
Results flagged with a pound (#) indicate the controf criteria is not appiicable,

Percent recoveries and relative percent differences (RPD} are determined by the software using values in the calculation which have not been rounded.

Printed §/27/13 15:40 Form 3A
‘\Inflow2\Starlins\LimsReps\MatrixSpike.rpt BuperSet Reference: 13-0000251>IQB rev 00



Client:
Project:
Sample Matrix:

Sample Name:

ALS Group USA, Corp. dba ALS Environmental

QA/QC Report
Lancaster Laboratories
Mayflower Pipline Incident/BO086003.1301
Water

Replicate Sample Summary
General Chemistry Parameters

SO-DA-EB-06-081513

Service Request:
Date Collected:
Date Received:
Date Analyzed:

T1305211
8/1513
8/16/13
8/21/13

Units: mg/L

Lab Code: T1301211-006 Basis: NA
SO-DA-EB-06-08151
3DUP
: Duplicate Sample
Sampie  T1301211-006DUP RPD
Analyte Name Method MRL MDL Result Result  Average RPD Limit
Carbon, Total Organic (TOC) 9060 1.0 0.09 0217 0.1] 0.140 14 20

Results flagped with an asterisk (*) indicate values outside control criteria.

Results flagged with a pound (#) indicate the controf criteria is not applicable,

Percent recoveries and relative percent differences (RPD} are determined by the software using values in the calcuiation which have not been rounded.

Printed 8/27/13 15:40

Form 3B

Wnflow2\Starhims\LimsR eps\Duplicate Summary.rpt

SuperSet Reference: 1_3-000025]13}8 rev 00



Client:
Project:

ALS Group USA, Corp. dba ALS Environmental

QA/QC Report
Lancaster Laboratories
Maytlower Pipline Incident/B0086003.1301

Service Request: T130121%
Date Collected; NA

Sample Matrix: Water Date Received: NA
Date Analyzed: 8/21/13
Replicate Sample Summary
General Chemistry Parameters
Sample Name: Batch QC Units: mg/L
Lab Code; T1301221-001 Basis: NA
Batch QCDUP
Duplicate Sample

Sample  T1301221-001DUP RPD
Analyte Name Method MRL MDL Result Result  Average RPD Limit
Carbon, Total Organic (TOC) 9060 1.0 0.09 0.17 0.11] 0.130 15 20

Resuits flagged with an asterisk (*) indicate values outside control criteria,

Results flagged with a pound {#} indicate the control criteria is not applicable.

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.

Printed 8/27/13 15:40

Form 3B

Winflow2' Starfims\LimsRepsi\DuplcateSummary. rpt

SuperSet Reference: 13-0000251338 rev 00



ALS Group USA, Corp. dba ALS Environmental

QA/QC Report
Client: Lancaster Laboratories Service Request: T]1301211
Project: Mayflower Pipline Incident/B0O086003.1301 Date Analyzed: 8/21/13
Sample Matrix: Water
Lab Control Sample Summary
General Chemistry Parameters
Units: mg/L
Basis: NA
Lab Controt Sample
T1301211-LCS
Spike % Rec
Analyte Name Method Result Amount % Rec  Limits
Carbon, Total Organic (TOC) 9060 46.9 50.0 94 90 - 110

Results flagged with an asterisk (*} indicate values outside control criteria.

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the caleulation which have not been rounded.

Printed 8/27/13 15:41 Form 3C
Winflow2\Starlims\LimsReps\LabControlSample.mt SuperSet Reference: 13-00002511338 rev 00



Validation Package

9143 Philips Highway, Suite 200
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Inorganic Analysis:

Parameters

Validation Package

Sample and QC Results
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Analytical Report
Client: Lancaster Laboratories
Project: Mayflower Pipline Incident/BO086003,1301
Sample Matrix: Water

ALS Group USA, Corp. dba ALS Environmental

Service Request: T1301211
Date Collected: 8/15/13
Date Received: 8/16/13

Units: mg/L
Analysis Method: 9060 Basis: NA
Carbon, Total Grgauic (TGC)
Dilution  Date Date

Sample Name Lab Code Result Q MDL Factor Extracted  Analyzed Note
SO-DA-EB-06-081513 T1301211-006 0.2 ] 0.09 1 NA 8/21/13 13:12
SED-DA-EB-09-081513 T1301211-=007 0117 0.09 1 NA 8/21/13 14:03
Method Blank T1301211-MB ND U 0.09 1 NA 8/21/13 12:39
Printed 8/27/13 15:42 Form 1A

Anflow2\Startims\LimsReps\AnalyticalR eport.rpt

SuperSet Reference: 13-00002513.é8 rev 00



ALS Group USA, Corp. dba ALS Environmental

QA/MQC Report
Client: Lancaster Laboratories Service Request: T1301211
Project: Mayflower Pipline Incident/B0086003.1301 Date Collected: 8/15/13
Sample Matrix: Water Date Received: 8/16/13

Date Analyzed: 8/721/13

Matrix Spike Summary
General Chemistry Parameters

Sample Name: SO-DA-EB-06-081513 Units: mg/L
Lab Code: T1301211-006 Basis: NA

Analytical Method: 9060

S0-DA-EB-06-081513MS

Matrix Spike
T1301211-006MS
Sample Spike % Rec
Analyte Name Result Result Amount % Rec  Limits
Carbon, Total Qrganic (TOC) 0.2 43.0 50.0 8 * 90-110

Results Nagged with an asterisk (*} indicate values outside control criteria.
Results Magged with a pound (#) indicate the control criteria is not applicable.

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.

Printed 8/27/13 15:43 Form 3A
Vilnflow2\Startims\LimsReps\MatrixSpike.rpt SuperSet Reference: 13-000025¥ﬂ8 rev 00



ALS Group USA, Corp. dba ALS Environmental

QA/QC Report
Client: Lancaster Laboratories Service Request: T1301211
Project: Mayflower Pipline Incident/B0O086003.1301 Date Collected: NA
Sample Matrix: Water Date Received: NA

Date Analyzed: 8/21/13
Matrix Spike Summary
General Chemistry Parameters
Sample Name: Batch QC Units: mg/L
Lab Code: T1301221-001 Basis: NA

Analytical Method: 9060

Baich QCMS
Matrix Spike
T1301221-001MS
Sample Spike % Rec
Analyte Name Result Resuit  Amount % Ree  Limits
Carbon, Total Organic (TOC) 0.1 48.3 50.0 96 90 - 110

Results flagged with an asterisk (*) indicate values outside control criteria.
Results flagged with a pound (#) indicate the control criteria is not applicable.

Percent recoveries and relative percent difterences {RPD} are determined by the software using values in the caleniation which have not been rounded.

Printed 8/27/13 15:43 Form 3A
Wnflow2\Starfims\LimsReps\Matrix Spike.rpt SuperSet Reference: 13»000025]988 rev 00



ALS Group USA, Corp. dba ALS Environmenta}

QA/QC Report

Client: Lancaster Laboratories Service Request: T130321]
Project: Mayflower Pipline Incident/B0086003.1301 Date Collected: 8/15/13
Sample Matrix: Water Date Received: 8/16/13
Idate Analyzed: 8/21/13
Replicate Sample Summary
General Chemistry Parameters
Sample Name: SO-DA-EB-06-081513 Units: mg/L
Lab Code: T1301211-006 Basis: NA
S0-DA-EB-06-08151
3DUP
Duplicate Sample

Sample  T1301211-006DUP RPD
Analyte Name Method MRL MDL Result Result  Average RPD Limit
Carbon, Total Organic (TOC) 9060 1.0 0.09 0217 0.17 0.140 14 20

Results Nlagged with an asterisk {*} indicate values outside controf criteria.

Results flagged with a pound (#) indicate the control criteria is not applicable,

Percent recoveries and refative pereent differences (RPD) are deterinined by the software using vahues in the calculation which have not been rounded.

Printed 8/27/13 15:44

Form 3B

‘“Wnflow2\Startims'LimsReps'Duplicate Sumimary rpt

SuperSet Reference: }3-0000251398 rev 00



ALS Group USA, Corp. dba ALS Environmental

QA/QC Report

Client: Lancaster Laboratories Service Request: T1301211
Project: Mayflower Pipline Incident/B0086003.130! Date Collected: NA
Sample Matrix: Water Date Received: NA
Date Analyzed: 8/21/13
Replicate Sample Summary
General Chemistry Parameters
Sample Name: Batch QC Units: mg/L
Lab Code: T1301221-001 Basis: NA
Batch QCDUP
Duplicate Sample

Sample T1301221-00i1DUP RPD
Analyte Name Method MRL MDL Resuit Result  Average RPD Limit
Carbon, Total Organic (TOC) 9060 1.0 0.09 0.11 017 0.130 13 20

Results flagged with an asterisk (*) indicate values outside controi eriteria,
Resuits Mlagged with a pound (#} indicade the controf criteria is not applicable.
Percent recoveries and relative percent differences {(RPD) are determined by the software using values in the calculation which have not been rounded.

Printed 8/27/13 15:44

Form 3B

Rnllow2\Starims\LimsReps\ DuplicateSusnmary.rpt

SuperSet Reference: H-OUOOZ;QS rev 00



ALS Grounp USA, Corp. dba ALS Environmental

QA/QC Report
Clent: Lancaster Laboratories Service Request: TI1301211
Project: Mayflower Pipline Incident/B0086003.1301 Date Analyzed: 5/21/13
Sample Matrix; Water
Lab Control Sample Summary
General Chemistry Parameters
Units: mg/L
Basis: NA
Lab Control Sample
T1301211-LCS
Spike % Rec
Analyte Name Method Result Amount % Rec  Limits
Carbon, Total Organic (TOC) 9060 46.9 50.0 94 90 - 110

Results flagged with an asterisk (*) indicate values outside controf criteria,

Percent recoveries and relative percent differences (RPD) are determined by the sofiware using values in the calculation which have not been rounded.

Printed 8/27/13 15:44 Form 3C
WWaffow2\Starlims\LimsR eps\LabControlSample, rpt SuperSet Reference: 13-0000252‘318 rev 00



Inorganic Analysis:
General Chemistry and Physical
Parameters

Validation Package

Raw Data
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AJB

ALS Environmental

Analytical Run Coversheet

Analyst: Analysis Date; 8/21/2013 11:54 InstiD: J-TOC-03
Analysis. TOC Water Method References: 415.1, SM53108B, 90860
LIMS Analytical Batch Numbers Within This Analysis Run
354725
STANDARD TRACABILITY

Stock Standard Working Standards Made Trace ID Good Through

Primary Stock Standard Cal Stds GenR5-80C B/31/2014 e
Secondary Stock Standard ICV, CCVs, LCSs, MSs, LDCS Gean746-96F 3/8/2014 /

_Reagent Name

REAGENT TRACABILITY

..... Tiace ID

Good Through

QC Limits

MRL Conc {ma/l.) ;. 1.0

LCS Conc {mg/L): 50

CCV Cone (mg/l. 50

MS Conc (mg/L: 50

RLS Limits: 50 - 150%

LCS Limits: 80 - 110%

Comments

CCV Limits: 90 - 110%

MS Limits: 90 - 110%

Samples T1301191 were diluted 10x on the instrument. The dilution on the data file includes the provided samole

dilutions.

/

T1301211 and -1212: Tier IV

Reviewed By / Date:

§ QA

23




ALS Environmental

TOC File Date : 8/21/2013 11:43
Raw Dissolved

Vial Sample D RPT Value DF UNITS Qc Comment Date / Time or Total
1 RLS Tv=1 Y 1.14 1 mg/L  114.0% Rec v 8/21/13 11:54

2 CCVTV=50 Y 50.28 1 mg/L  100.6% Rec / 8/21/1312:10

3 CCB Y 0.00 1 mglL CCBOK 821113 12:24

4 MB-354725 Y 0.00 1 mg/L MB OK e 8/21/13 12:39 Tot
5 LCS-354725 Y 4894 1 mg/L  93.9% Rec / 821113 12:53 Tot
6 T1301211-006 Y 0.15 1 mao/L 8/21/1313:12 Tot
7 T1301211-006DUP Y 0.13 1 mg/L  14.3% RPD / 8/21/13 13:33 Tot
8 T1301211-006MS Y 43.01 1 mg/L  B57? % Rec # 8/21/13 13:47 Tot
9 T1301211-007 Y 0.13 1 mg/L 8/21/13 14.03 Tot
10 J1304712-002 Y 41.84 20/mg/L 8/21/13 14:16 Tot
11 T1301191-007 Y 7.44 gz mgL A4 G ql-m\\% 8/21/13 14:30 Tot
12 T1301191-008 Y 840 993 mg/L 8/21/13 14:44 Tot
13 T1301191-009 Y 797 1007 mg/L 8/21/13 14:57 Tot
14 CCV Tv=50 Y 4953 1 mg/lL  99.1% Rec . 8/21/13 15:12 '

15 CCB Y 0.08 1 mg/L CCB OK 8/21/13 15:26

16 T1301191-010 Y 804 976 mgl ...8R21131539  Tot
17 T1301191-017 Y 7.04 992 mgilL 8/21/1315:53 Tot
18 T1301191-018 Y 7.26 983 mg/L 8/2113 16:06. Tot
19 J1304830-001 Y 0.97 1 mg/L 8/21113 16:24 Tot
20 T1301221-001 Y 0.14 1 ma/L 8/21/13 16:37 Tot
21 T1301221-001DUP Y 012 i mg/l  15.4 % RPD “ 8/21/13 16:53 Tot
22 T1301221-001MS Y 48.30 1 mg/L  96.3 % Rec / 8/21/1317.06 Tot
23 CCv Tv=50 Y 49.80 1 mg/L  99.6% Rec / 8/21M1317:20

24 CCB Y 0.00 1 ma/L CCB OK / 8/21/1317.36

**RPD not calculated. Difference < 2 x MRL.
A1 8 Rec. not calculated, Analyle concentration > 4 x Spike concentraton. Page 1 of 1 %
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ALEXBRATLT ~

Instr.Information

System
Instrument Options
Catalyst

TOC
TOC/ASIAC Unit/

8/21/2013 19:15:21

Regular Sensitivity

2013_08 21 001132

Sampie
Sample Name; RLS Tv=1
Sample D RLS Tv=1
Origin: TOC.met
Status Completed
Chk. Resuit
i ~ Fype Anal. [ Manual Dilution ] Resuit }
Unknown NP 1 1.600] NPOC:1.138mg/L;
1, Det
Anal.: NPOC
i'"l'\"l'd'.' Area” Cone. 1 Ini Vol. TAut T Ex. Cal. Curve Date / Time |
1 Dﬁ' SR
1 4.834 1.240mg/L; 50ul L E 02-27-12W1,2012 02 27_13_58_45.cal B/21/2013 11:54:38 i
2 4406 |  1.130mgit 50ul] 1 02-27-12W1.2012 02 27 13 _58_45.cal 8/21/2013 11:56:43 i
B 4474 | i 14BmglL 50ul 1 02.2712W1.2012 02 27 13 _58_45.cal 8/21/2013 11:58:48
Mean Area 4.440 Signaffmv] 10
Mean Conc.. 1.139mgll R I
\' | S S
6 B 10 i2 i4 16 18 20
Sample
Sample Name: CCV TV=50
Sample {0: CCV Tv=50
Origin: TOC.met
Status Completed
Chk. Result
[ Twpe | “Anal. [ "Manual Dilution Result !
: : | ; ;
Unknown NPOC ! 1.000; NFOC50.28mg/]
1. Det
Anal.: NPOC
No.| Area Conc. to. Voi. T Aut. ¢ Ex. Cal, Curve Date / Time “
i Dil.
50.18mg/L__ soul 1 02-Z7-12W1.2012_02 27 13 58_45.cal 82772013 12:10:34
i 50.38mg/ll 500l % 02-27-12W1.2012 02 27 13 58_45.cal 8/21/2013 12:13:12 i
Mean Area 196.0 Signalimv] 80 . -
Mean Conc. 50.28mg/L R
60 —
40— ——
20 |

-8

Timeimin]

Time[min]

1112



ALEX BRATLI 8/21/261319:15:27 2013 _08_21_001.t32
Sample
Sampie Name: CCB
Sample {D: CCB
Origin: TOC.met
Status Completed
Chk. Result
g Type Anal. | Manual Dilifion Result
i . i -
Wnknown  NPOC ] 1.000 NPOC:0.500mg/L
1. Det
Anal.: NPOC
J’!\To| Area | Conc,” ] linj Vol Aut, T Ex. | Cal. Corve Date / Time ]
| : - i, ;
7T aBs50 0.1360mg/l T B0uL] 1 E_02-27-12W1.2012_02 27 13 58_45.cal B/31/2013 12:24:19
2 i D.000 0.000mg/L B0uL 1 02-27-12W1.2012_02_27 13 58 45.cal 81242013 12:25:24 i
4 | D0.goc 0.000mg/L 80ul 1 02-27-12W1.2012 02 27 _13_58 45.cal 8/21/201312:28:29 |
Mean Area 0.000 Signalfmv] 10 - . 1 :
Mean Conc. C.000mg/L :
Sample
Sample Name: ME-354725
Sample ID: "JOH1305834-03,T"
Origin: TOC.met
Status Completed
Chk. Resuit
1 Type i Anal. Manuat Dilution \ Resuit !
Unknown ~~ "NBOC T 64 NFOC:0.000mg/L]
1. Det '
Anal.: NPOC
'Na.] "Area Cone.  ['inj. Vial, [ Aut. | Ex, j Cal. Curve Date / Time

; Dil. {
1 0.000 | 0.000mg/L) 50ul] 1 02-27-12W1.2012_02_27_13 58 45.cat B/21/2013 12:39:34
2 {0000 | 0.000mg/L 50ul % D2-27-12W1.2012_02_27_13 58 45.cai /212013 12:41:38 |
Mean Area 0.000 SignalfmV] 10 — ———
Mean Canc. 0.000mg/L o R N N T A D

3 b ’
RS T IOl R Sl
BPT wl wo s f " ——— \f f
0 2 4 6 B 10 12 14 16 18 20 Timefmin]
Sample
2112
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ALEXBRATL 77 8/21/2013 19:15:21 2013_08_21_001.132

Sample Name: LCS-354725
Sample iD: "JG1305834-04, T
Origin: TOC.met
Status Completed
Chk. Result
I Type Anai. { Manuat Dilution Result
Orknown~ NPOG f 1,600 NPOC:46.94mg/L]
1. Det
Anal.. NPQC
T Cone. T inj Vol TAUL T Ex. Cal. Curve Date / Time
Dil. |
T4q720mghl soul] 02-37-{2W1.3672 02 27 13 5B_45.cal 8/21/2013 12:53:29
d6.6amg/ll BOul 1 02-27-12W1.9012_02_27_13 58 45.cal 18/21/2013 12:56:07

Maan Area. 183.0 Signalfmv] 80
Mean Conc. 46.94mg/L 60

40
20

-8

Time[min]

. Sample

Sample Name: T1301211-0086
Sampie IDx “T1301214-006,T"
Qrigin: TOC.met
Status Completed
Chk. Resuit
Ty Anal. Manuai Dilution Result
Unknown NBOG T T 1,000 TTTTTNPOC:0. 1545mg/
1. Det
Anal.: NPOC
No.[ Area | Conc. "ln;‘; Vol | Aut.: Ex. Cal. Curve Date / Time
i1 0.6308 02-27-12W1,2012_02_27 13 58_d5.cal 872172013 13:12:71
2 0.574% 02-27-12wW1.2012_02_27 13 5§_45.cal B/21/2013 13:14:16
Mean Area 0.6024 S;gnai[mv] 1 0
Mean Conc. 0.1545mgiL

5 '

3 ‘

N ] |
-1 i ! ] (-
0 2 4 6 8 10 12 14 16 i8 20  Time[min]

Sample
Sample Name: T1301211-006DUP
Sample ID: "JQ13056834-02,T¢
Origin: TOC.met
Status Compteted
Chk. Result

32
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ALEX BRATLI

8/21/20%3 19:15:21 2013_08_21_001..32

Type Anal, Manual Difution Resiit |
Unknown  NPOC 1,000 " NPOC:0,1300mg/L]
1. Det
Anal.: NPOT
No.T Area “Cane. Inf. Vol T Aut. T Ex. | Cal. Curve Date / Time

Dil.
i 0.4630 0.1{g8mg/l &0l 02:27.12W1.2012 02 27 13 58_45.cal 872172013 13:33:35
2 ITHEEGT A4 mgA] T TRoUL % p2-27-19W1.2012. 02 27 13,58 45.cal 8/21/2013 13:35:40
Mean Area 0.5069 Signailmvl 10 ‘ T
Mean Canc. 0.1306mg/L [ A
6 ;
3 f :
PR TR R S I A L -
-1 : | A, :
2 4 & 8 10 12 14 16 18 20 Timefmin]
Sample
Sample Name: T1301214.006MS
Sample ID: "JQ1305834.01,T"
Origin: TOC.met
Status Completed
Chk, Resuit

Type Anal. Mancal Dilution | T Result |
Unkngwn __ NPGT 1,000 NPOC:A3.01mgll
1. Det
Anal.: NPOC
No.l Area’ | Cone. Vinj. Vol T Aut ] Ex. Cal, Curve ! Date 7 Time

Dil' RO

1 157.4 40.38mgrLl 50ut | ET02-27-12W1.2012_02_27.13_58 45.ca B/21/2013 13:47:13
2 14661 4261mg/lll 5ol 1 02-27-12W1.2012_02 27 13 58_45.ca 8/21/201313:45:46
3 1 169.2 43.40mgft] 50ul 1 02-27-12W1.2012 02 27 13 58 4b.ca Bi21/2013 13:52:19
Mean Area 167.7 SignaljmV] 60
Mean Canc. 43.01mg/L _

40 : ‘

20

B - S

2 4 6 8 10 12 14 18 18 20 Time[min]

Sample
Sample Name: T13012%1-007
Sample 1D; "T1301211-007.T"
Qrigin: TOC. met
Status Completed
Chk. Resuit
\ Type Anal. Manual Dilution Result :
; i _ i i
Unknown NPOC 1.600] NPOC:0,1280mg/L
1. Det

4712
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ALEX BRATLI “BRTR013 18 1521 S673. G851 00 152
Anai.: NFOC
No. T "Area | Conc. T {inj. Vol. [Aut | Ex. Cal. Curve o Date/ Time |
Dil.

i [ CA4988 | T 0.4280mg/l " 50ul  q 02-27-12W13012 02 27_13_58_45.cal B21/201314:0824 ]
¢ T4u52 0.128img/ill " 50ull 02-27-12W1.2012_02_27_33_58_45.cal 8/2172013 14:05:25 |
Mean Area 0.4990 S|gna|{m\/] 10 -
Mean Conc. 01280mg T T [ R D

6 .

3 N

1 ENE ‘ ; : : : : :

0] 2 4 6 8 10 12 14 16 18 20  Time[minj
Sample
Sample Name: J1304712-002
Sample 1D: "J1304712-002, 1"
Qrigin: TOC.met
Status Completed
Chk. Result
Anal. Marwaf Dilution Result
NPOC 1,600 ‘ "NPOC:41.84mg/
[No.T™ ‘Area | Conc. inj. Vol. [ Aut. T Ex. Cal. Curve Date/ Time
| Dil.
E 164.5 42.20mg/l 50ul) 1 02-27-12W1.2012 02 27 13 58 45.cal 8/21/2013 14:16:48
161.7 41.4BmgL 50ul; 1 02-27-12W1.2012 02 27 13 58 45.cal 8/21/20%3 14:19:07

Mean Area 163.1 SignalfmV] 80 :
Mean Conc, 41.84mg/lL e e

60 g o

40

20

-8 - : :

0] 2 4 6 8 10 12 14 16 18 20 Timefmin]
Sample
Sample Name; T1301151-007
Sample ID: "T1301191-007,T"
Origin: TOC.met
Status Completed
Chk. Resuit
Type g‘ Anai. Manuaf Difution ) Result
Linknown 1.000) NPOG:7.436mgil
1. Det
Anai.: NPOC
No,| Area Conc. inj, Vol. [Aut. | Ex. Cal. Curve ™ Date/ Time
Dil, _

1 7467mg/l  50ul 1 02-27-12w1.2012_02 27 13 _58 45.cal B/21/2013 14:30:28
g UT7a06mgllysbul 3 D2-27-12W1.2012_02 27 13 _58_45.cal 8/21/2013 14:32.44

512

30 Qﬁ



ALEX BRATLI

8/21/2013 19:15:21

2013_.08_21_001.132

Mean Area 28.59 Signaljmv] 10 —¢ - ‘ . —
Mean Conc. 7.436mg/L T i’} _______ T T O DU N AT A N P
6 || :
ey N T R
3 T i
RN ; edeed I S T
2 1\‘ fl h j g
o i i o : :
0 2 4 6 8 10 12 14 16 18 20 Time[min]
Sample
Sample Name: T1301191-008
Sample {D: "T1301191-008,T"
Origin: TOC.met
Status Completed
Chk. Result '
Type Anal, """ Manual Dilation o Result
Unknown NPOQC 000 NPOC:8.398mg/L]
1. Det
Anat.: NPOGC
[No.; Area Conc. inj. Val. | Aut. | Ex. Cal, Curve Date / Time
Dit.
10327 8.391mg/\ 500l 1 02-27-12W1.2012 02 27 13 58 45.cal B/21/2013 14:44:05
8 ..3277 | 8406molt  SOuL| M 02-27-12W12012 02 27 13 58 d5cal
Mean Area 32.74 Signal{mv} 20 .
Mean Caonc. 8.398mg/L e
14 -
7
-2 i : : —
0 2 4 5] 8 0 12 14 16 18 20 Time[min}
Sample
Sample Name: T130119%-009
Sample 1D: *"T1301151-009,T"
Qrigin: TOC.met
Status Completed
Chk. Result
Type Anal. Manual Dilutian ) Resuit
Unknawn NpOE T 1000 NPOCT 8T dmgl)
1. Det
Anat.: NPOG
No.| Area Cone. inj. Val. | Aut. | Ex. Gal. Gurve : Date / Time
. Dil, !
1 3143 8.062mg/L] S50ul 1 02-27-12W1.2012 02 27 13 58 45.cal B/21/2013 14:57.55 !
B agTa 7885mg/l50ul 1 02-27-12W1.2012_02_27 13 58 45.cal B/21/2013 15:00:19

612
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ALEXBRATLL 82172013 19:15:21 - 2013_08_21_00%.132

Mean Area 31.09 SignalmV] 20 -
Mean Conc, 7.974mg/L ‘
14
7
_’2 . N I3
0 2 4 6 8 10 12 14 16 18 20 Time[min]
Sampie
Sample Name: CCV TV=50
Sample ID: CCV TV=50
Origin: TOC.met
Status Completed
Chk. Resuit
Type ‘ Anal. Manual Diiution Resuit
Unknown SEO’C’ B 1.000] NPOC:49.53mgiL
1. Det
Anal.: NPOC
No. ' Area Conc. Inj. Voi. [ Aut, | Ex, i Cal. Curve Date / Time
Dit. :
1 193.5 48.64mgi/L; 50ul 1 02-27-12W1,2012 02 27 13 58 45.cat 87242013 15:12:30
21927 49.43mg/] 50ul 1 [02-27-12W1.2012 02_27 13 58 45.cal _ 8/21/2013 15:15:02
Mean Area 1831 SignalfmV] 80 . -
Mean Conc. 48.53mg/L 6 R
0 i
40 Sl
20 [h
Sak
"8 N N H H
0 2 4 6 8 10 12 14 16 18 20 Timg[min
Sample
Sample Name: CCB
Sampie ID: CCB
Origin: TOC.met
Status Completed
Chk. Resuit
T ype T Anal. "~ “Manual Dilution Result
Unknown —— NPOC 1.000 NPOC:0.08473mg/L
1. Qet
Anat.: NPQC
‘No. | Area | Conc. [ Ting. Vol TAGE T EX Cal. Curve Date / Time
Dil.
1 0.3812 ; D.08779mg/Li 500l 1 02-27-12W1.2012 02 27 _13_58 45.cal 8/21/2013 15:26:10 .
0.2794 | 0.07167mg/L 50uL; 1l 02-27-12W1.2012_02_27 13 _58_45.cal 8/21/2013 15:28:15 ;

712
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ALEXBRATLI 7 g2iz013 104521 26713_08_21_001.132
Maan Area 0.3303 SignalfmV] 10 . ‘
Mean Conc. 0.08473mg/L T T R

6 i

3 : :

B T -

0 2 4 6 8 20 Time[min]

Sample
Sample Name: T1301191-010
Sample {D- "T1301191-010,7"
Origin: TOC.met
Status Completed
Chk. Result
[ Type ] Anal T Manual Dilution - - Resuit
b :
Onknown NPOC — R NPO T8 035mg/L]
1. Det
Anal.: NPOC
g'Nb. ! Area Conc. inj. Vob. | Aut. | Ex. Cai. Curve Date / Time
[ i Dil.
9 | 3153 8.103mg/l_ 5Cul| 1 02-27-12W1.2012,02 27_13. 58_45.caf 8/21/2013 15:39:37
B 1 31.0B. |.oowd @B2MgiLl. i 02.27.72W1.2012 02 27 13 5B 45.cal 8/21/2013 154151 ) ...
Mean Area 31.33 Signalimyv] 20 : T
Mean Conc. 8.035mg/L L """"""""""""""" [ R SR SR b R R L Syt

14 % ;

7 ‘ ;

2 i \ \ e -

0 2 4 6 8 10 12 14 46 18 20 Timelmin}
Sample
Sample Name: T1301191-017
Sampie [D: "T1301191-017,T"
Origin: TOC.met
Status Completed
Chk. Result
Type Anal, Manual Dilution | Resuft
| ;

iInknown NPOC 1.000 NPOC:7.045mg/L;
1. Det
Anal.: NPOC
|No J “Area “Conc. Inj. Voi. | Aut. | Ex. Cal. Curve " Date/Time
i o1 o, o
i 7.067mg/L] 50ul 1 p2-27-12W1.2012_02 27 13 5B 45.cal B/21/2013 15:563:13
2 1 7.023mg/L 50ul 1 02-27-12W1.2012_02 27 13_5B 45.cal B/21/2013 15:55:29
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ALEX BRATLI 82172013 19:15:21 2013_08 21 _001.t32
Mean Area 27.47 SignalfmVv] 10 :
Mean Conc. 7.045mg/L " ”{\l: -

6 I3

!‘, ,,,,,,,
3 . ] q}\‘,, ,,,,,,,,
-1 :
0 2 4 3] 8 10 12 14 16 18 20  Timeimin]
Sample
Sample Name: T1301191-018
Sample ED: "T1301191-018,T"
Crigin: TCGC.met
Status Completed
Chk. Result
Type Anat. " "Manual Ditution Resutt
Unknown _  NPGC 1,000 NPOC:7.262mg/L
1. Det
Anal.: NPOC
No.| Area “Conc. Tinj. Vol [Aut. ] Ex. | Cal. Curve Date / Time
Dil. i

i 2854 7.32img/l " BOuli 1% B5-27-15W1.2012. 02 37 13_58_45.0al 8/21/2013 16:06:46
2 1 28,08 7.203mg/Ll 50ul 1 D2-27-12W1.2012_02 27 13 58_45.cal 8/21/2013 16:09:00
Mean Area 28.31 Signai[mV] 10 ; — -
Mean Conc. 7.262mg/L R LI T £ Tt DR O A AR AR

6 o ;

3 : f

. I i I

0 2 4 3] 8 10 12 14 16 18 20  Time[minj

Sample
Sample Name:; J1304830-001
Sample ID: *J1304830-001,T"
Crigin: TCC.met
Status Completed
Chk. Resuit
i Type Anal. Manual Gijution Result |
Lfnknown NPOC 1.000 NPGC:0.8704mg/Ll
1. Det
Anal.; NPOC
No. | Area Conc. Cal Curve Date/ Tima i
il 3,783 T 0.9704mgiL] 50ul 1 02-27-12W1.2012_02_27_13_58_45.cal 8/21/2013 16:24:34
2 3.783 0.9704mg/L: 50ul 1 02-27-12W1.2012_02 27 13 58_45.cal Bi21/2013 16:26:39

912
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8/21/201316:15:21

Mean Area 3.783 Slgnaiimvi ?0 . —
Mean Conc. 0.9704mg/L e

6 |

3 :

AN AS
-1
0 2 4 8 10 12 14 16 18 20  Timefmin}
Sample
Sample Name: T1301221-001
Sample |D: “T1301221-001,T"
Origin: TOC.met
Status Compieted
Chk. Resul} .
J Type i Anal. Manual Dilution Resuit
Unknawn " RPGE T 1,000 T TRPOC0.143TmglL
1, Det
Anal.: NPOC
No. | Area | Cone. Inf. Vol. TAut. | Ex. Cal. Curve Date / Time
Dit.
i 0.8206 02105mg/Ll — B0ull -~ 3 E 62.27.13W1.2012 02 27 13 58 45.cal B21/201316:3746_
2 ..1.05428 T " 51392mg/ll 500l 02-27-12W1.2012_02 27 13_58_45.cal 8/21/2013 16:30:51 _
a 0.6729 0.1470mg/L; 50ul 02-27-12W1.2012_02_27 _13_58_45.cal B21/2013 16:41.56
Mean Area 0.5579 Signafimv] 10 :
Mean Conc. 0.1431mgr/L
18 20  Time[min]
Sample
Sampla Name: T1301221-001DUP
Sampie iD: *JQ1305834-06,T"
Origin; TOC.met
Status Compieted
Chk. Result
Type Anal. | Manual Dilution Result |
Unknown NPOC ] 1.000 NPOC:0.1 200Fh§iﬂ
1. Det
Anal.. NPQC
[No.| Area | Conc ini. Vol. jAut. Ex. J Cal. Curve Date / Time i
| Dil. ;

1 TUBouL A 02.27-12W1.2012_02_27_13_58_45 cal 8/21/2013 16:53:01
2 Boull 1 02.27-12W1,2012_02_27_13_58_45.cal 8/21/2013 16:55:06

oz
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ALEX BRATLI 8/21/2013 19:15:21 2013_08_21_001.132
Mean Area 0.4678 Signai[mv] 10 I
Mean Conc. 0.1200mg/L r’v - I~
&6 — :
!...xi.....,,,.'.,
3 —
-1 i - o | i
0 2 4 6 8 10 12 14 18 18 20  Time[min}
Sample
Sample Name: T1301221-001MS
Sample ID: "JCr1305834-05 T
Crigin: TOC.met
Status Completed
Chk. Resuit
‘I Type Anal. Manual Dilution Result !
Unknown NPOC 1.000 NPOC:48,30mg/L|
1. Dat
Anal.: NPOC
No. T Area | Conc. Inj. Vol. 1Aut. Ex. Cal. Curve Date / Time
] DL |
1 AsZmoll TBOul 1 (2-27-72W1.2012_02 27 13 58 45.cal B/21/2013 17:06:33
2. . 48.38mall, SOl 1 02:27-12W1.2012 02 27 13 B8 45.cal 8212013 17:09:01
Mean Area 188.3 S|gna|EmVj 80 ——
Mean Conc. 48.30mg/L
60
40
20 ‘
-8 -
0 2 4 & 8 10 12 14 16 18 26  Timefmin]
Sample
Sample Name: CCV Tv=E0
Sampie ID: CCV Tv=50
Origin: TOC.met
Status Compieted
Chk. Result
i”" Type Anal, ; Manuai Diiution | Rasiit !
b i i i :
Unknown NPOC i 1.000 NPOC:49.80mg/L]
1. Det
Anal.: NPOC
]’Nb’.’J’""Rréla" Conc. [m; Vol. TAut. | Ex. | Cal. Curve Date ! Time
i : 2, _
E 186.3 47.79mg/ll " BOul] 1 E p2-37-13W13012 02_57 13 58 45.cal 8/2172013 17:26:31
ez a94imgic soul 02-27-12W1.2012_02_27_13 58 45.cal /2172013 17:23.01
il 195.7 | 50.20mg/| 80wl 1 02-27-12W1.2612_02 2713 58 _45.cal Bi212013 17:25:32

1112
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ALEX BRATLI e 8/21/2013 19:15:21 T 2013_08_21 001432

Mean Area 194.2 Signal{mVv] 80

Mean Conc. 49.80mg/L 60
40 T
20 ,‘ N D 0L R Y
8 |

Time[min]

Sample

Sample Name: CCB

Sample ID; CCB

Crigin: TOC.met

Status Completed

Chk, Result

7 Type Anal. Manual Cilution Result ‘
!L'jﬁii'nau"vﬁ _TRPOC : 1.000 NPOC:0.000mg/L
1. Dat

Anal.: NPOC

No.[ Area | Conc. ["inf. Vol T Aut. | Ex, Cal. Curve ' Date / Time |
Dil. L i
1 0.3711 13.08519mg/l| 50ul.| 1 E 02-27-12W1.2012 02 27 13 58 45.ca 8/21/2013 17:36:37 Ai
B 6000 T 0.000mail 50ub A 02:27-12W1.2012 02 27 13,58 4b.cal  8/21/2013 17:38:42 ;
3 | 9.000 0.000mg/ 50ull 1 O2-27-12WN2072_ 02727 13 58 45.¢al BRI T AeET
Mean Area 0.000 Signalfmv] 10 _ ‘ , .
Mean Conc. 0.000mg/L TR IO A A A A A R R
6 : : : : :
3 : r
- ! o :
O T S !

: ‘ = ‘ ; : D N
0 2 4 6 8 10 12 14 16 18 20  Time[min]
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C\TOC3201\CalCurves\02-27-12W1.2012_02_27_13_58_45.cal

Date of Creation 15:04:04 2/27/2012
-User ALEX BRATLI
System TOC
Cal Curve
Sample Name: Untitled
Sample {D: Untitled
Object ID 0A-901000-10101000-13302A321185-0000
Cal. Curve: 02-27-12W1.2012_02_27_13_58_45.cal
Status Completed
Comment:
Type | “Anal. |
|
|
i

|
Standard  [TC
Conc: 0.000mg/L

Aut| Rem. [Ex.| Date/Time !

iNb.i Area “Ehj. Voi.
i Dil. |

i

'

o ',Erzwfzoiz 14:03:09

1 10.8653) 50ul, T e | 7012 14,05
208205 SQulj 1| ***** [ [2/27/2012 14:05:27 |
Acid Add. 0.000%

Mean Area 0.8429

SD Area 0.03168

CV Area . 376016 .

Vial 1

Conc; 0.5000mg/L

No. Area Inj. Vol.iAut, Rem. %Ex.i 'Date / Time
c ( Dil. | e
1 2798 50Ul 1] e |

2 U I bp7H012 1411043
2 12722] 50ul] 1 e ]

22712012 14:12:31

i
;
i
i
|

Acid Add. 0.000%
Mean Area 2,760
SD Area 0.06374
CV Area 1.95%
Viat 2

Conc: 1.000mg/L
§N6.Ji Area |Inj. \"/o'l.iﬁu't.'l' Rem. ] Ex. E " Date / Time ‘
o pi.}

1.,4.451] 50ul] 1) mreee
2 14577 50ul 1| e

2272012 1417:16 |
12712012 14:19:34 |

Acid Add. 0.000%
Mean Area 4.514
SD Area 0.08910
CV Area 1.97%
Viai 3

Cong: 5.000mg/L

1/3
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.No; Area |En] Vol Aut! Rem. iEx,!

: \Du_
1 1887 50uL4 1

i

o 1869 s0ul

ARk ARER }

T wwwkwww |

Acid Add. 0.000%
Mean Area 18.78
8D Area 0.1273
CV Area 0.68%
Vial 4

Conc: 10.00mg/L

No.i Area §lnj Vol |Aut| Rem.
; 'Dil. |
1 ‘3734?_ sull 1
2 13761 soul

|

i
 wkwRhw ( :

i

|

i

kA kARE

Acid Add. 0.000%
Mean Area 37.18
5D Area 0.2333
CV Area 0.63%
Vial 5

Cong: 25.00mg/L

No; Area fInj. Vol..Aut| Rem.

i Di!

i lesas " EouL e
{0453 SOuII:l q| e |

Acid Add. 0.000%

Mean Area 94.88

SD Area 0.4950

CV Area - 0.52%

Vial 6

Conc: 50.00mg/L

No.| Area linj. Vol|Aut| Rem. [Ex.

| ‘ | Dit. | g
\1 ‘ 1948 I 50u4 g W
2 1919 50ul 1.| w-wn“. .

Acid Add. 0.000%
Mean Area 193.4
SD Area 2.051
CV Area 1.08%
Vial 7

Conc: 100.0mg/L

No.. Area Inj. Vol"Aut.'é Rei‘n.”‘Exﬁ? '

1. - 1 - - ' Di,i" S - ,3,,
1 3391.6 ‘ 50u4 gf -
2 13896 50ul A s |

Acid Add. 0.000%
Mean Area 3906
SD Area 1.414
CV Area 0.36%
Vial 8

1Ex.

Ex.|

Date / Time |

/272012 14:24:34 | |
 2/27/2012 14:27:06 |

| Date / Time

12712012 14;32:28 [

/2712012 14:35.06 |

Date / Time

2/27/2012 14:41.06
!27/2012 14 44 15

‘ Date/ Time ‘

_ Elznzoa”z 14:50:33 ‘

/27/2012 14:54:05

Date / Time

i

b/27/2012 15:00:27 |
212712012 15:04:04 |

23
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Slope: 3.898
intercept  0.000
r"2 0.9999
0.8999
Zero Shift  Yes

Area 42966
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August 30, 2013 Service Request No: - T1301221

Rhiannon Parmelee

Arcadis

630 Plaza Dr. Suite 100
Highlands Ranch, CO 80129

Laboratory Results for: Mayflower Pipline Incident/B0086003.1301

Dear Rhiannon;

Enclosed are the results of the sample(s) submitted to our laboratory on August 20, 2013. For
your reference, these analyses have been assigned our service request number T1301221.

All analyses were performed according to our laboratory’s quality assurance program. The test
results meet requirements of the ISO 17025 standards except as noted in the case narrative report.
All results are intended to be considered in their entirety, and Columbia Analytical Services, Inc.
dba ALS Environmental (ALS) is not responmble for use of less than the complete report.
Results

apply only to the items submitted to the laboratory for analysis and individual items (samples)
analyzed, as listed in the report.

Please contact me if you have any questions. My extension is. You may also contact me via
email at Wendy. Hyatt@alsglobal.com.

Respectfully submutted,
ALS Group USA Corp. dba ALS Environmental

Q: Hyatt
Project Chemist
Page 1 of 0

ADDRESS 3860 3. Palo Verde Rd., Suite 302, Tucson, AZ 85714 PHOME 520-873-1081 © FAX 520-573-10683
LS GROUP USA, CORP. Part of the ALS Group  An ALS Limited Company

PHEGHT SOLLUTIDNS Sl



COLUMBIA ANALYTICAL SERVICES, INC dba ALS

Client: l.ancaster Laboratories Service Request No.: T1301221
Project: Maytlower Pipeline Incident Date Received: 8/20/13
Sample Matrix:  Water, Soil

CASE NARRATIVE

All analyses were performed consistent with the quality assurance program of ALS Environmental. This report
contains analytical results for sampies designated for Tier IV, validation deliverables including all summary forms and
associated raw data. When appropriate to the procedure, method blank results have been reported with each analytical
test. Analytical procedures performed by the lab are validated in accordance with NELAC standards. Parameters that
are included in the NEL.AC Fields of Testing but are not included in the lab’s NELAC accreditation are identified in the
discussion of each analytical procedure.

Sample Receip. t

One sample was received for analysis at ALS Environmental on 8/20/13. The samples were received in good
condition and consistent with the accompanying chain of custody form. Samples are refrigerated at <6°C upon
receipt at the tab except for aqueous samples designated for metals analyses, which are stored at room temperature,

“General Chemistry Awalyses:

Method 9060: The matrix spike recovery of TOC for sample BatchQC was outside controf criteria. Recovery in the
Laboratory Controf Sample (LCS) was acceptable, which indicates the analytical batch was in control, The matrix
spike outlier suggests a potential bias in this matrix. No further corrective action was appropriate.

Date 37/ Zo /I}

Approved by




Client: Arcadis

Project: Mayflower Pipline Incident/B0086003.1301

SAMPLE #

SAMPLE CROSS-REFERENCE

CLIENT SAMPLE ID

Ti301221-001
T1301221-002
T1301221-003

Printed 8/30/13 834

SED-DA-EB-10-081613
SED-DA-022 (0-0.5)
SED-DA-023 (0-0.5)

Sample Summary

Service Request: T1301221

DATE
8/16/13
8/16/13
8/16/13

08:45
08:50
09:30

Page | of 1
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Pata Qualifiers

Inorganic Data

The result is an outlier, See case narrative.

The control limit criteria are not applicable. See ¢ase narrative.

The analyte was found in the associated method blank at 2 level that is significant relative to the sample resuli.
The result is an estimated amount because the value exceeded the instrument calibration range.

The result is an estimated concentration that is less than the MRL but greater than or equal to the MDL.

The compound was analyzed for, but was not detected (“Non-detect”) at or above the MRL/MDL.

Too many colonies were present (TNTC). The numeric value represents the filration velume.

The MRL/MDL has been elevated due to matrix interference.

See case narrative,

Metals Data
The result is an outlier. Sce case narrafive.
The control Himit criteria are not applicable. See case narative.
The vesult is an estimated concentration that is less than the MRL but greater than or equal fo the MDL.
The reported value is estimated because of the presence of matrix interference,
The duplicate injection precision was not met, * '
The Matrix Spike sample recovery is not within control limits, See case narrative.
The result was determined by Method of Standard Additions (MSA).
The compound was analyzed for, but was not detected (“Non-detect”™ at or sbave the MRL/MDL,

~ The post-digestion spike for furnace AA analysis is out of control limits, while sample ghsorhance is less than

" 80% of spike absorbance.
The MRL/MDL has been elevated due to matrix interference.
See case narrative,
The correlation ceefficient for the MSA is less than 0,695,

Organic Data

The result is an outlier. See case narrative.

The control limit criteria are not applicable. See case narrative.

The tentatively identified compound is a suspected aldol-condensation product.

The analyte was found in the associated method blank at & level that is significant relative to the sample result.

The analyte was qualitatively confirmed using GC/MS technigues, pattern recognition, or by comparing to
historical data. ]

The reported result i from a dilution.

The result is an estimated amount because the value exceeded the instrument calibration range.

The result is an estimaled concentration that is less than the MRL but greater than or equal to the MDL.

The result is presumptive. The analyte was tentatively identified, but a confinnation analysis was not
performed.

The GC or HPLC confirmation criteria were exoceeded. The relative percerit difference is greater than 40%
between the two analytical results (25% for CLP Pesticides)

The commpound was analyzed for, but was not detected (*Non-deteet”™ at or above the MRL/MDL.

The MEL/MDL has been elevated due to a chromatographic interference,

See case narrative.

Petroleum Hydrocarbon Specific

The chromatographic fingerprint of the sample maiches the elution paitern of the calibration standard,

The chromatographic fingerprint of the sample resembles a petroleum product, but the elution pattern indicates
the presence of a greater amount of lighter molecular weight constituents than the calibration standard.
The chromatographic fingerprint of the sample resembles a petroleum product, but the elution pattern indicates

the presence of a greater amount of heavier molecular weight constituents than the calibration standard,
The chromatographic fingerprint of the sample resembles an oil, but does not match the calibration standard,
The chromatogtaphic fingerprint of the sample resembles a petroleum product eluting in approximately the
correct carbon range, but the elution pattern does not mateh the calibration standard.
The chromatographic fingerprint does not resembie a petroleum product.



ASTM
A2LA
CARB
CAS Number
CFC
CFU
DEC
DEQ
DHS
DOE
DOH
EPA
ELAP
GC
GC/MS
LUFT
M
MCL

MDL
MPN
MRL
NA
NC
NCASI
ND
NIOSH
PQL
RCRA
SIM
TPH

14

Acronyms
American Society for Testing and Materials
American Association for Laboratory Accreditation
California Air Resowrces Board
Chemical Abstract Service registry Number
Chloroftuorocarbon
Colony-Forming Unit
Department of Environmental Conservation
Department of Environmental Quality
Department of Health Services
Department of Beology
Department of Health
U. S. Environmental Protection Agency
Environmenta!l Laboratory Accreditation Program
Gas Chromatography '
Ges Chromatography/Mass Spectrometry
Leaking Underground Fuel Tank
Modified

Maximum Contaminant Level is the highest permissible concentration of a substance allowed in
drinking water as established by the USEPA,

Method Detection Limit

Most Probable Number

Method Reporting Limit

Not Applicable

Not Calculated

National Council of the Paper Industry for Air and Stream Improvement
Not Detected

National Institute for Occupational Safety and Health
Practical Quantitation Limit

Resource Conservation and Recovery Act

Selected Jon Monitoring

Total Petroleum Hydrocarbons

Trace level is the concentration of an analyte that is less than the PQL but greater than or equal to the
VDL,
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© Summary Package

9143 Philips Highway, Suite 200
Jacksonville, Florida 32256
Phone: (904) 739-2277 Fax (904) 739-2011
www.casiab.com




Inorganic Analysis:

~ General Chemistry and Physical =~

Parameters

Summary Package

Sample and QC Results



ALS Group USA, Corp. dba ALS Environmental
Analytical Report

Client: Lancaster Laboratories Service Request: T1301221
Project: Mayflower Pipline Incident/B0O086003.1301 Date Coliected: 8/16/13
Sample Matrix: Water Date Received: 8/20/13

Units: mg/L
Analysis Method: 9060 Basis: NA

Carbon, Total Organic (TOC)

Dilution  Date Date
. Sample Name Lab Code Result Q MRIL MDL Factor Extracted  Analyzed Nate
SED-DA-EB-10-081613 T1301221-001 0.1 T 1.0 6.09 1 NA 8/21/13 16:37
Method Blank T1301221-MB ND U 1.0 0.09 1 NA 8/21/13 12:39

Printed 8/28/13 16:47 Form 1A
Winflow2hStartims\LimsRepsiAnalyticalReport. rpt SuperSet Reference: }3—(3(}(}(}259880 vev 00



ALS Group USA, Corp. dba ALS Environmental

QA/QC Report
Client: Lancaster Laboratories Service Request: T1301221
Projeet: Mayflower Pipline Incident/B0086003.1301 Date Collected: NA
Sample Matrix: Water Date Received: NA

Date Analyzed: 8/21/13
Matrix Spike Summary
General Chemistry Parameters
Sample Name: Batch QC ' Units: mg/L
Lab Code: T1301211-006 Basis: NA
Analytical Method: 9060

Batch QCMS
Matrix Spike
T1301211-066MS

Sample Spike % Rec
Analyte Name Result Resuit  Amount 9% Ree  Limits
Carbon, Totai Orgahic (TOC) 02 - 43.0 30.0 86 * 90-110

Results flagged with an asterisk (*) indicate values cutside control criteria,
Results flagged with a pound (#) indicate the controi criteria is not applicable.
Percent recoveries and relative percent differences (RPD) are determined by the software using values in the caloulation which have not been rounded.

Printed 8/28/13 16:48 Form 34
WWinflow2\Starlims\LimsReps\MatrixSpike.rpt SuperSet Reference: 13-60002 5989 rev {0



ALS Group USA, Corp. dba ALS Environmental

QAJ/QC Repert
Client: Lancaster Laboratories Service Request: T130122]
Project: Mayflower Pipline Incident/B0086003.1301 Date Collected: 8/16/13
Sample Matrix: Water Date Received: 8/20/13
Date Analyzed: 8/21/13
Matrix Spike Summary
General Chemistry Parameters
Sample Name: SED-DA-EB-10-081613 Units: mg/L

Lab Code: T1301221-001 Basis: NA
Analytical Method: 9060 |

SED-DA-EB-10-081613M8

Matrix Spike
T1301221-001MS
Sample Spike % Ree
Analyte Name Result Result Amount % Rec  Limits
Carbon, Total Organic (TOC) 0.1 483 50.0 96 a0 - 110

Results flagged with an asterisk {*) indicate values outside control criteria.
Results flagged with 2 pound (#) indicaie the conirol eriteria is not applicable.

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded,

Printed 8/28/13 16:48 Form 3A
Alnflow2\Starlims\ LimsRepsMatrixSpike 1pt SuperSet Reference: }3-0000215@39 rev 08



ALS Group USA, Corp. dba ALS Environmental

QA/QC Report

Client: Lancaster Laboratories Service Request: T1301221
Project; Mayflower Pipline Incident/B0086003.1301 Date Collected: NA
Sample Matrix: Water Date Received: NA
Date Analyzed: 8/21/13
Replicate Sample Summary
General Chemistry Parameters
Sample Name: Batch QC Units: mg/L
Lab Code: T1301211-006 Basis: NA
Batch QCDUP
Duplicate Sample

Sample  T1301211-006DUP RPD
Analyte Name Method MRL MDL Resuit Result  Average RPD Limit
Carbon, Total Organic (TOC) 9060 1.0 0.09 0.21] 0.17F 0.140 14 20

Results flagged with an asterisk (*) indicate values outside control criteria,

Resoits flagged with a pound (#) indicate the control eriteria is not appiicable,

Percent recoveries and relative percent differences (RPD) are determined by the sofiware using values in the calculation which have not been rounded.

Printed 8/28/13 16:48

Form 3B

Wnflow2\Startims'\LimsReps\DuplicateSimunary rpt

SuperSet Reference:  13-0000239389 rev o0



Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:

ALS Group USA, Corp. dba ALS Environmental

QA/QC Report
Lancaster Laboratories
Mayflower Pipline Incident/B0086003.1301
Water

Replicate Sample Summary
General Chemistry Parameters

SED-DA-EB-10-081613
T1301221-001

Service Reguest:
Date Collected:
Date Received:
Date Analyzed:

T1301221
8/16/13
8/20/13
8/21/13

Units: mg/L
Basis: NA

SED-DA-EB-10-0816
13DUP
Duplicate Sample

Sample  T1301221-06G1DUP RPD
Analyte Name Method MRL MDL Result Result  Average RPD Limit
Carbon, Total Organic (TOC) 9060 1.0 0.09 0.13 0.11] 0.130 15 20

Results flagged with an asterisk () indicate values outside control criteria.

Resnlts flagged with a pound (#) indicate the control eriteria is not applicable.

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.

Printed 8/28/13 16:48

Form 3B

Wnflow2\Starlims'\LimsRepstDuplicateSununary mpt

SuperSet Reference;  13-00002393%9 rev 00



ALS Group USA, Cerp. dba ALS Environmental

QA/QC Report
Client: Lancaster Laboratories Service Request: T1301221
Project: Mayflower Pipline Incident/BO08E003.1301 Date Analvzed: 8/21/13
Sample Matrix: Water
Lab Control Sample Summary
General Chemistry Parameters
Units: mg/L
Basis: NA
Lab Control Sample
T1301221-LCS
Spike % Rec
Analyte Name Method Result Amount % Rec  Limits
Carbon, Total Organic (TOC) 2060 46.9 50.0 94 90-110

Results flagged with an asterisk (*) indicate values oufside control criteria.

Percent recoveries and relative perceat differences {RPD) are determined by the soflware using values in the calculation which have not been rounded.

Printed 8/28/13 16:40 Form 3C
Wnflow2\Starlims\LimsReps\LabControlSample.rpt SuperSet Reference: 13-00062i9$9 rev 00



|

* Validation Package

5143 Philips Highway, Suite 200
Jacksonville, Florida 32256
Phone: (904) 739-2277 Fax (904) 739-2011
www.casiab.com
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Inorganic Analysis:

~ General Chemistry ang

| Physical

Parameters

Validation Package

Sample and QC Results
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ALS Group USA, Corp. dba ALS Envirenmental
Analytical Report

Client: Lancaster Laboratories Service Request: 11301221
Project: Mayflower Pipline Incident/B0086003.1301 Date Coliected: 8/16/13
Sample Matrix: Water Date Received: 8/20/13
Units: mg/L
Analysis Method: 9060 Basis: NA

Carbon, Tetal Organic (TOC)

Dilution  Date Date
Sample Name Lab Code Result Q MRL MDL Factor Extracted  Analyzed Note
SED-DA-EB-10-081613 T1301221-001 0.1 ] 1.0 0.09 1 NA 8/21/13 16:37
Method Biank T1301221-MB ND U 1.0 0.09 1 NA 8/21/13 12:39

Printed 8/28/13 16:50 Form 1A
Wnflow2 Starlims'\LimsReps\AnalyticalReportrpt SuperSet Reference: !3-000021?@9 rev 00



ALS Group USA, Corp. dba ALS Envirenmental

: QA/QC Report
Client: Lancaster Laboratories Service Request: T130122]
Project: Mayflower Pipline Incident/B0086003.1301 Date Collected: NA
Sample Matrix: Water Date Received: NA

Date Analyzed: 8/21/13
Matrix Spike Summary
General Chemistry Parameters
Sample Name: Batch QC ' Units: mg/L
Lab Code: T1301211-006 Basis: NA
Analytical Method: 9060

Batch QCMS
Matrix Spike
T1301211-006MS
Sample Spike % Ree
Analyte Name Result Result  Amount % Rec Limits
Carbon, Total Organic (TOC) 02 43.0 50.0 g6 * 90-110

Results fTagged with an asterisk () indicate values outside control criteria,
Results flagged with a pound (#) indicate the control eriteria is not applicable.
Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.

Printed 8/28/13 16:51 Form 3A
Winflow2\Startims\LimsReps‘MatrixSpike.rpt SuperSet Reference: l3n00002195§§9 rev 00



ALS Group USA, Corp. dba ALS Environmental

QA/QC Report
Client: Lancaster Laboratories Service Request: T1301221
Project: Maytflower Pipline Incident/B00860603.1301 Date Collected: 8/16/13
Sample Matrix: Water Date Received: 8/20/13

Date Analyzed: 8§721/13

Matrix Spike Summary
General Chemistry Parameters

Sample Name: SED-DA-EB-10-081613 Units: mg/L
Lab Code: T1301221-001 Basis: NA

Analytical Method: 9060

SED-DA-EB-10-081613MS

Matrix Spike
T1301221-001MS
Sample Spike % Rec
Analyte Name Result Resuit Amount % Rec  Limits
Carbon, Total Organic (TOC) 0.1 48.3 50.0 96 90 - 110

Results flagged with an asterisk (%) indicate values outside controd criteria.
Resalts flagged with a pound (#) indicate the conirol criteria is not applieable.
Percent recoveries and relative percent differcnces (RPD) are determined by the sofiware using values in the calculation which have not been rounded.

Printed 8/28/13 16:51 Form 3A
Wnflow2\Stariims\LimsReps\MatrixSpike.rpt SuperSet Reference: !3-0000259&9 rev 00



Client:
Project:

ALS Group USA, Corp. dba ALS Environmental

QAQC Report
Lancaster Laboratories
Mayflower Pipline Incident/BG086003.1301

Service Request: T130122]
Date Coliected: NA

Sample Matrix: Water Date Received: NA
Date Analyzed: 8/21/13
Replicate Sample Summary
General Chemistry Parameters
Sample Name: Batch QC Units: mg/L
Lab Code: T1301211-006 Basis: NA
Batch QCDUP
Duplicate Sample

Sample  T1301211-0606DUP RPD
Analyte Name Method MRL MDL Result Result  Average RFPD Limit
Carbon, Total Organic (TOC) 9060 1.0 0.09 0217 0.117 0.140 14 20

Resuits Hagged with an asterisk (*) indicate values outside control eriteria,

Results flagged with a pound {#) indicate the control criferia is not applicable,

Percent recovertes and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.

Printed 8/28/13 16:52

Form 3B

Winflow2\Starlims'LimsRepsi DupHcateSummary . rpt

SuperSet Reference: 33-(3()0021@9 rev 00



Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:

ALS Group USA, Corp. dba ALS Envirenmental

QA/QC Report
Lancaster Laboratories
Mayflower Pipline Incident/BO086003.1301
Water

Replicate Sample Summary
General Chemistry Parameters

SED-DA-EB-10-081613
T1301221-001

Service Request:

Date CoHected:
Date Received:
Date Analyzed:

T1301221
8/16/13
8/20/13
8/21/13

Units: mg/L
Basis: NA

SED-DA-EB-10-0816
13DUP
Duplicate Sample

Sample  Ti301221-001DUP RPD
Analyte Name Method MRL MDL Resuit Result  Average RPD Limit
Carbon, Total Organic (TOC) 5060 1.0 0.09 0.117 .17 0.130 i5 29

Results flagged with an asterisk (%) indicate values outside contral criteria,

Results flagged with a pound (¥#) indicate the control eriteria is not applicable,

Percent recoveries and relative percent differences (RPD} are determined by the software using values in the caloulation which have not been rounded.

Printed 8/28/13 16:52

Form 3B

Wnflow2\StarkimsilimsReps\Duplicate Summary.rpt

SuperSet Reference: 13-000022&@39 rev 00



ALS Group USA, Corp. dba ALS Environmental

QA/QC Report
Client: Lancaster Laboratories Service Request: T1301221
Project: Mayflower Pipline Incident/B0086003.1301 Date Analyzed: 8/21/13
Sample Matrix: Water
Lab Contyrol Sample Summary
General Chemistry Parameters
Units: mg/l.
Basis: NA
Lab Conirel Sample
T1301221-LCS
Spike % Ree
Analyte Name Method Result Amount % Rec  Limits
Carbon, Total Organic (TOC) G060 46.9 50.0 04 90 - 110

Resuiis flagged with an asterisk (*) indicate vaiues ouiside contro} eriteria.
Percent recoveries and relative percent differences (RPD) are determined by the software using values in the caleulation which have not been rounded.

Printed 8/28/13 16:52 Form 3C

Wnflow2\Starlims\LimsReps\LabControlSample.rpt SuperSet Reference! IS-OOGOQ‘)}SQ rev 00



Inorganic Analysis:

~ General Chemistry and Physical =

Parameters

Validation Package

Raw Data
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ALS Environmental

Analytical Run Coversheet

Analyst: AJB Analysis Date: 8/21/2013 11:54 Inst 1D J-TOC-03
Analysis:  TOC Water Method References: 415.1, SM5310B, 9060
LIMS Analytical Batch Numbers Within This Analysis Run
354725
STANDARD TRACABILITY

Stock Standard Working Standards Made Trace ID Good Through

Primary Stock Standard Cal Stds GenR5-80C 8/31/2014 v
Secondary Stock Standard Gen746-96F 3/8/2014 -

ICV, CCVs, LCSs, MSs, LDCS

REAGENT TRACABILITY

Reagent Name.. ...

.TracelD. . e

Good Through

QC Limits

MRL Conc {mg/L): 1.0

LCS Conc (mg/L}). 80

CCV Conc (mg/L: 50

MS Conc (mg/L. 50

RLS Limits: 50 - 150%

L CS Limits:

90 - 110% CCV Limits:

90 - 110%

MS Limits: _ 90_— 11Q%

Comments

Samples T1301191 were diluted 10x on the instrument. The dilution on the data file includes the provided sample

dilutions. |

A DEALES
T1301211 and “4242=Tier IV

22\

<K DN Samg\o,o

Ahowsd ot vson oen an T cobhouk g ouf%

fonea 38R ’?rf Aﬂvms‘\m oagcbadad s on an c,«.mﬁuud Ri27 (1. m% 3

Reviewed By / Date:

W\ oA
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ALS Environmental
TOC File Date :

8/21/2013 11:43

Raw Dissolved

Vial Sample D RPT Value DF UNITS Qe Comment Date / Time or Total

1 RLS TV=1 Y 114 1 mg/l  114.0% Rec Ve 8/21/113 11:54

2 CCVTV=50 Y 50.28 1 mg/L  100.6% Rec / 8/21/13 12:10

3 CCB Y 0.00 1 mg/L CCB OK - 8/21/13 12:24

4 MB-354725 Y 0.00 1 mgiL MB OK /_ 8/21/13 12:3¢9 Tot

5 LCS-354725 Y 46.94 1 mg/l  93.9% Rec 8/21/1312:53 Tot
6 T1301211-006 Y 0.15 1 mg/L. 8/211313:12 Tot

7 T1301211-006DUP Y 0.13 1 mg/i.  14.3 % RPD -/ 8/21/13 13:33 Tot

8 T1301211-006MS Y 43.01 1 mg/l  BE7 % Rec 821113 13:47 Tot
9 T1301211-007 Y 013 1 mg/L 8/21/13 1403 Tot
10 J1304712-002 Y 4184 20/ mg/L 8/21113 14:16 Tot
11 T1301191-007 P~y 7.44 e70: mgl A’H \% ¢ I'L%\O’ 8/21/13 14:30 Tot
12 T1301191-008 ‘. N 840 993  mgi 8/21/13 14:44 Tot
13 T1301181-00¢ * N oY 7.97 1007 mg/l 821113 14:57 Tot
14 CCVTV=50 4 5 Y 49853 1 mg/lL  99.1% Rec 8/21/13 156:12

15 CCB %@ Y 0.08 1 mg/L CCB OK 8/21/13 16:26

16 T1301181-010 P‘ v 8.04 976 mygl/L 8/21/13 15:39 Tot
17 T1301191-017 N ﬁ"’ 7.04 982 mo/l B/21M13 15:53 Tot
18 T1301191-018 ™% 7.26 983 mg/L 8/21113 16:06 Tot
19 J1304830-001 Y 0.97 1 mg/L 8/21/13 16:24 Tot
20 T1301221-001 0.14 1 mg/L 8/21/13 16:37 Tot
21 T1301221-0010UP Y 0412 1 mg/t 154 % RPD s 8/21/13 16:53 Tot
22 T1301221-001MS Y 48.30 1 mg/L  96.3 % Rec / 8/21/1317.06 Tot
23 CCV TV=50 Y 4980 1 mglL 99.6%Rec / 8/21/13 17:20

24 CCB Y .00 1 mg/L CCB OK / 8/21/1317:36
** RPD not calculated. Difference < 2 x MRL,

™% Rec. not calculated, Analyte concentration > 4 x Spike concentraton, Page 1 of 1

¥
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ALEX BRATLI

Instr.Information

System
Instrument Options
Catalyst

8/21/2013 19:15:21

ToC
TOCIASIIC Unit/
Regular Sengitivity

2013.08 27001132

Sample
Sample Name: RLS TV=1
Sample |D: RLS Tv=1
Cirigin: TOC. met
Status Completed
Chk. Result
Type Anal. Manual Dilution Result
i igegg, ~~ - NPOC:1.1309mgh|
Anai. NPOC
[No.! Ares Conc. llinj. Vot. | Aut. | Ex. | Cal. Curve Date / Time
| Dil.
1 | 4834 1.240mg/L s0ull i E P2-27-12W1.2012 02 27 13 58 45.cal 8/21/2013 11:54:38
E 4.406 1.130mg/L) 50ul; 1 02-27-12W1.2012_02_27 13_58 45.cal 8/21/2013 11:56:43
4474 1.148mgiy 500t 1 02-27-12W1.2012 02 27 13 58 45.cal 872172013 11:58:48
Mean Area 4,440 SignallmVvi 10 ;
_ Mean Conc, 1.139mg/l.
3
i ‘
I ‘ o : :
0 2 4 8 8 10 12 14 16 18 20 Time{min]
Sample
Sample Natne: CCV Tv=50
Sample ID: " CCV TV=50
Crigin: TOC.met
Status Compieted
Chk. Result
{7 fype T TAnal | Manual Dilution Resuit
Unknown _ NPOC oo NPOC:50.28mgill
1. Det
Anagi.: NPOC
MNo. 1" Area " Eone. inj. Vol. [ Aut. | Ex. Cal. Curve Date/ Time
. ; il
q 1956 50.18ma/Ll 50ul; 1 02-27-12W1.2012 02 27 13 58 45.cal B/21/2013 12:10:34
| 1984 50.38mg/L 50ull 1 02-27-12W1.2012 02 27 13 58 45.cal 82172013 12:13:12
Mean Area 186.0 SignallmV] 80 ; ‘
Mean Cone. 50,26mgiL ; S
80 -
40 :
20 T T T T e
-8 i
20  Time[min]

2
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ALEX BRATU

8/21/2013 19:15:21

207308 27 001432

Samgle
Sample Name: CCB
Sample ICr ceB
Origin: TOC.met
Status Compieted
Chk, Result
Type | Anal. | Manuai Dilution Result !
Unknown " NPOC 1.000 NBGC:0,000megil
1. Det
Anal.: NPOC
h?a; Aea | Conc. | inj.Vol. Adt.] Ex. Cal. Curve Date | Time
Dil.
1 0.1390mg/L 50uL 1 E 02-27-12W1.2012_02 27 _13_58 45.cal B/21/2013 12:24:19
2 0.0C0mg/L] 50ul 1 02-27-12W1.2012_02 27 13 58_45.cal S212013 12:26:24
< 0.000mg/tl 50ull 1 02-27-12W1.2012 02 27 13 58 45.cal /2172013 12:28:29
Mean Area 0.000 Signalmv] 10 | - — ,
Mean Conc., 0.000mo/L g ___________________ I A N I
6 ;
"""""""" [ I A i T T
o4 I ] ] IS ;
..... 0 Doid B 810 12 14 1618 .20 ... Timelmin]
Sampie
Sample Mame: MB-354725
Sampie ID: "JCr1305834-03,1"
Crigin: TOC.met
Status Completed
Chk, Resuit
Type Anal. Manual Dilution Resuls I
Unknown NPOC 1.000 NPOC:0.000malL
1. Det
Aral.: NPOC
No.[ Area Canc. | Inj. Vol."t Aut. | Ex. ""Cal. Curve Date / Time
i D,
1 0.000 0.000my/Li 50ul; 1 02-27-12wW1,2012 02 27 13 58 45.cal 8/21/2013 12:39:34
1.‘2 ..4_0.000 0.000my/Ld 50ui 1 02-27-12W1.2012_02 27 13 58 45.cal 8/21/2013 12:41:36
Mean Area 0.000 Signalfmv} 10 : : : - : .
Mean Cone. g.000mgn. T T T S N S O U A W PR
6 : . z
3 —— T :
I ) 1 A S o
8] 2 4 6 8 10 12 14 16 18 20 Time[min]
Sample

212
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Sample Name:!
Sample 1D
Origin:

. Status

Chk. Result

T1301211-006DUP
"JQ1305834-02,T"
TOC.met
Compileted

ALEXBRATLE &F1E01916:15:21 2013 08 21 667132
Sample Name: LCS-354725
Sampie ID: “JQ1305834-04,7"
Qrigin: TOC.met
Staius Completed
Chk. Result
T ype Anal. Manual Dilution Result |
NPOC § ] 1.000 NPoc:46.94mg(1j
1. Det
Anat.: NPOC
T Canc. T [ inj Vol | Cal. Curve Date / Time
i Dil. | i
. 4720mg/ 50ull 3 025712W1.2012_02_27_13_58_45.cal B/21/2013 12:53:20
46589mg/l  Boull 1 02-375{2W1 3612 02 27 13 58 _45.cal 8/21/2013 12:56:07
Mean Area 183.0 SignalfmVv] 80
Meéan Conc. 46.54mg/L.
60
40 I U D I
20 -
-8 H .
16 18 20 Time{min]
.. Sample R
Sample Name: T1301211.006
Sample 1D “r1301211-008,T"
Origis: TOC.met
Status Completed
Chk. Result
[ Type Manual Difation Result
Unknown i ~_1.000 NPOC:0.1545mg/l
1. Det
Anal.; NPOC
fNo.T '"'ﬁ(r'éé"']"""'""Edréé'.""' R i"i’ﬁj."Vot. [ At | Ex. Cal. Curve Date/ Time ;
Di.
1 06306 "01618mg/l 50ut| 3 02-27-12W12012 02 57 13 58 45.cal 8i21/2013 13:12:11
2 §.5741 0.3473mg/l " 500 3 02-27-12W1.2012 02 27 13 58 _45.cal B8i21/2013 13:14:16 !
Mean Area 0.6024 Signalimv] 10 : ; .
Mean Conc. 0.1545mg/L [ i S A
6 : - : '
3 | ' -
IEEEES = =
-1 HI I H | : AN S
0 2 4 6 8 10 12 14 16 18 20 Timeimin]
Sampie

a2
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ALEX BRATL 8212013 169:15:2¢ 2073_08_21_0071.137
J__'_T'_ype T Anal. Manua Dilution o Resuit o
Unknotin neoc L 1.000 NPOC:0.1300mall
1. Det
Anal.: NPOC
No.| Area Conc, {inj. Vol. A, | EX Cal. €urve F Date 7 ime
C 1D,

1 0.4630 0.1188mg/L 50uli 1l 02-27-12W1.2012 02 27 13 58 45.cal 8212013133335
2 0,5507 0.1413mg/ 50ut 1 02-27-12w1.2012 02 27 13 58 45.cal 18/21/2013 13:35:40
Mean Area 0.5069 Sighalimv] 10 — ;
Mean Cone. 0.1300mg/t P ST DU AN IS DU A U U A A

6

3 .

-1 - i :

4] 2 4 6 8 10 12 14 16 18 20  Time[min]
Sample
Sample Nama: T13G1211-006MS
Sampla ID: "JO1305834-01,T"
Qrigin: TOC.met
Status Completed
LGhk Result o
Type | Anai, Manual Dilution | Result B
Unknown _INPOC {700 NPOC:43.01mgi]
1. Det
Anal.: NPOC
No.i Area | Conc.  !ini Vol [Aut | Ex. | Cal. Curve” Date / Time
Dit,

i T457.4 ! 4038mg/y  BOwll 1 E D2-27-12W1.20%12 02 27 13 58 45.cal 8/21/2013 13:47:13
2 166.1 | 42.61my/L 50ul] i 02-27-12W1.2012_02_27_13 58 45.cal B/21/2013 13:49:46
] 169.2 | . 43.40ma/l 50ul) 1 02-27-12W1.2012 02 27 13 58 45.cal 8/21/2013 13:52:19
Mean Area 167.7 Signallmv} 80 i
Mean Conc. 43.01mg/L

40

20

6 ¢

G 2 4 & 8 10 12 14 96 18 20 Time[min]
Sample
Sample Name: T1301211-007
Sample ID: "T1301211-007,7"
Qrigin: TOC met
Status Completed
Chk, Result
Type Anal, Manuai Diiution Resukt - T
Unknown  |NPOC 1,060 - ""fffm“ﬁﬁ”dé?ﬂjiééﬁmgg'd
1. Det
.......... s

29



ALEXBRATLI 8212013 19:15:21 2013_08_21_001.132
Anal.: NPOC
[No. [ Area Cane, Ving. Vol [ Aut | Ex Cal. Curve Date/ Time |
L. Dil. -
f 0.4988 Cﬁ.128(}f¥1§|p‘L.|5 50ut] 1 02-27-12W1.2012 02 27 13 58 45.cat 8/21/2013 14:03:24
B 04982 | o d28Tmo/l T BOUL 1 02-27-12W1.2012_02_27 13 58 45.cal B/21/2013 14:05:29
Mean Area 0.4950 Signaumvz 10 - - ‘ :
Mean Conc, 0.1280mg/iL L N I I T T
6 | ; ;
3 T T o e e i :
A T : ; R ‘ ————
0 2 4 ¢] 8 W0 12 14 16 18 20  Timemin}]
Sampie
Sampie Name: $1304712.002
Sampie 1D: "J1304712-002 T
Origin: TOC. met
Status Completed
Chk. Result
§ Type T Anal. Manual Dilution Reslt |
Unknown —  NPOC 1.000) ___NPOC:41.84mgiL)
1. Det
Anai.: NPOC
Mol "Area 1 Conc. g Vol TAG ] Ex Cal, Curve Cate [ Time i
5 Dil.
|'1” 164.5 | 42,20mo/L 50ul) 1 D2-27-12W1.2012_02 27_13_58 45.cal 8/21/2013 14:16:48
2 11617 ¢ 41.48mg/L, 50Ul 1 02-27-12W1.2012 07 27 13 58 45.cal 8/21/2013 14:19:07
Mean Area 163.1 Signaiimv} 80
Mean Conc. 41,84mgrL ;
60 1i
40 -1i
20 NG
-8 I p—
0 2 4 8 8 10 12 14 16 18 20 Time[min)
Samgle
Sample Name: T1301191-007
Sample 1D "T1301191-067.T"
Origiry: TOC . met
Status Completed
Chk. Result
§"'_'_ Tyne Anal. Manual Dilution Result m—“gw
Unknown ~ NPOC - 11600 NPGC7 436ma)
1. Det
Anal.: NPOC
[No. ! Area “"Eonc. Inj. Vol. TAut. | Ex. Cal. Curve ! : Date / Time
{ Dil. ;
i 2844 7.467mgill 50ul| i p2-27-12w1.2012 02 27 13 58 45.cal 8/21/2013 14:30:28
2 28.87 7.406mg/L 50ull 1 02-27-12W1.2012_02_27 13_58 45.cal B/21/2013 14:32:44

512
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ALEX BRATLI

8/21/2013 19:15:21%

2013_08_21. 001132

Mean Area 28,99 SignallmVv] 10
Mean Conc, 7.436meyl.
6
3
-1
0 2 4 §] 8 10 12 14 16 18 20 Time[min}
Sample
Sampie Name: T1301191.008
Sampie ID: "T1301191-008,7"
Origin: TOC.met
Status Completed
Chik. Resul
LJ “Type iﬁ T Anal. ! Manual Dilution | Result
i !
Unknown  NPOC o 1.000) NPOC:8.398mgi.
1. Det
Anal.: NPFOC
No.1 Area Cone. Ini. Vol. [ Aut. | Ex. ! Cal. Curve Date / Time
Dil,
i 3T 830 Tmg/l  50ull 1 D2-27-12W1.2012_02 27 13.58. 45.cal 8/21/2013 14:44:08
2 32,77 8ACG6mg/l  BOul 1 02-27-12W1.2012 02 27 13 58 45.cal 8/21/2013 14:46:28
Mean Area 32.74 SignallmV] 20 T
Mean Conc. 8.398mgh. [ T
14 :
7 ;
-2
0 20 Timelmin]
Sample
Sarnple Narme: T1301191-009
Sample I1D: "T1301191-009,T"
Origin: TOC.met
Status Compieted
Chk. Resuit
Type Anal. Manual Dilution Resut T
Unknown “NPOC 1,000 - NPOC:7.874mglL
1. Det
Anal.: NPOC
No.J‘ Area Cone, Inj. Vol. TAut, | &x. ] Cal. Curve I Date / Time
Dil,
1_ 3143 T8 062mgil] 50ul 1 02-27-12W1.2012 02 _27 13 58 45.cal 8/21/2013 14:57:55
2 30.74 7.88smg/lli 50uL| i 82-27-12W1.2012 02 27 13 58 45 .cal 8/21/2013 15:06:18

8/12
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2013_08_21_001132

ALEXBRATL 82172013 18:15:21
Mean Area 31.0% S]gna[{m\/] 20 ~ -
Mean Cone. 7.974mg/L. R R R R R EEEE AR
14 ; ‘
0 2 4 6 8 10 12 14 186 18 20 Timefmin]
Sampie
Sample MName: CCV TV=50
Sample 1D: CCV TV=50
Origin: TOC.met
Status Compieted
Chk, Resuft
Type. Anal Manual Diftiors Result
Unknown " TTRPGE T 1.G00 N NPQC:49.53mg/\J
1. Det
Anat.: NPOC
‘No.| "~ Area Cone. tnj. Vol. | Aut. | Ex. Cal. Curve Date / Time
- Dil,
1 1935 49.84mg/l B0ull 1 02-27-12W1.2012 02 27 13 58 45.cal B/21/2013 15.12:30
2 1827 ¢ 49.43mag/Ll 50ul; 1 02-27-12W1.2012 02 27 13 58 45.cal 812172013 15:15:02
Mean Area 1831 Signal[mV] 80
Mean Conc. 48.53mgh. ’ 60
40 T
20 -
-8
0 2 4 6 8 10 12 14 16 18 20 Time{min]
Sample
Sample Name: cce
Sample I1D; ccs
Origin: TOC.met
Status Completed
Chk. Result
T Yype Anai. Manual Dilution | Resutt
Onikaown NFOC +.000; NPOC:0.08473mglL
1. Det
Anal.: NPOC
Mo Area ! Conc. . Vol [Aut.  Ex. Cai. Curve Date / Time
b Dil.
i 6381317 ' 0.09779mg/ly  BOul 1 02-27-12W1.2012_02_27 13, 58_45.cal 8/21/2013 15:28:10
7 62794 §07167mg|  soul| % 02-27-12W1.2012 92 27 13 58 45.cal B/21/2013 15:28:15

Yy
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ALEX BRATLE 8/21/20%3 19:15:21 "2013.08 21 001432
Mean Area €.3303 SignalfmV] 10 |
Mean Conc. 0.08473mg/L SO U A A U A S N A R N A A
5 '
3
-1 ' .
0 2 4 8 8 10 12 14 16 18 20  Time[min]
Sample
Sampie Name: T1301191-010
Sampie 1D "T1301191.010,T"
Origin: TOC.met
Status Completed
Chik. Result
T %ype ] Anal, Manual Dilution Resuit
Unknown NPOC 1.000 NPOC:8.035mg/t.
1. Det
Anal.: NPOC
No.! Area Cong.” Cind Vol TAGL | Ex Cal. Curve Date / Time
Dil.
1 31.59 8.103mg/Ll 50ul 1 02-27-12W1.2012 _02_27 13 58 45.cal 8/21/2013 15:39:37
2 13108 7.967mg/Li 50ul 1 02-27-12W1.2012 02 27 13 58 45.cal [B/2%1/2013 15:41:51 N
Mean Area 31.33 Signal[mV] 20 — o - . : 4 : ‘
Mean Conc. 8.035mg/L R R e L R S e L] EEEEEELD IR bt EECEEREL EERD
L T 0 N
AT TR TR HHRN P SO NS U SO SRR S AN R
7 I : ‘ ‘ :
0 : i , :
2 L ; :
0 2 4 8 8 0 12 14 18
Sample
Sample Name: T1301191-017
Sampte D "T13G1151-017.T"
Origin: TOC.met
Status Completed
Chk, Result
Type Anal, Manual Dilution j Resuit |
Unknown Yoo i B NPOC:7.045malL
1. Det
Anal: NPOC
{No.i Ares Cone, Inj. Vol JU’\ut. Ex. Cal. Curve Bate f:‘l:!:'r';;g“"”“"""“}
L : : Bit. i
1. 1 27.55 7.067mg/L 50ul 1 02.27-12W1.2012 02 27 13 58 45cal B/21/2013 15:53:13
R ;2738 7.023mg/Y 50ul; 1 02-27-12W1.2012_02 27 13 58 45.cal BI21/2013 15:55:29

812
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ALEXBRATLL 8/21/2013 18:15:21 ) 2013_08_21_001.432

Mean Area 27.47 SignalfmVvl 10 — ‘ - : — — —
Mean Conc. 7.045mg/L o 1 T O S
3 | ?\\ :
PR — —
0 16 18 20  Time[min]
Sampie
Sampie Name: T1301191-018
Sampie IOt “T1301191-018, T
Origin: TOC.met
Status Compieted
Chk. Result
Type ‘ Anal. T Manual Dilution Result
st SN ‘
Unknown __ NPOC 1000 NPOC:7.262mg/Ll
1. Det
Anal.; NPOC
No. T Area “Gone. Cat. Curve = Hate [ Time
i 2854 7.321mgi|] 02-27-12W1.2012 02 27 13 58 45.cal 8/21/2013 16:06:46
R....2808 7.203mafl . 02-27.12W1.2012 02 27 13 58 45.cal 8/21/2013 16:09:00
Mean Area 28.31 SignallmVv] 10 : m—
Mean Conc. 7.262mg/L ‘ f\i T HOE
8 i =
O L i O 08 oo o B
3 - J |
_1 ! H : | | ] 1 ! ; ! j H | H i
0 2 4 8 8 10 12 14 186 18 20 Timemin}
Sample
Sample Name: J1304830-001
Sample 1B "J130483C-001,T"
Origin: TOC.met
Status Completed
Chk. Result
Anal, Manyal Dilution . Resuit
TNPGE T T 1.006; o NPOC:D.9704mg/L;
Anal; NPOC
No. | Area Gone. Inj. Voi. | Aut. | Ex. Cat. Curve Date / Time
Dii.
78788 0.9704mg/L S50utl 1 02-27-12W1.2092 02_27_13_58 45.cai Bi21/2013 16:24:34
2 3.783 0.9704mg/L| 50ul; 1 02-27-12W1.2012_02 27 13_58_45.cal B/21/2013 16:26:39
912
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5013_08_21_ 007132

20 Time[min]

18 20 Time[min]

AEXBREATLT 7 Bi2772013 19:16:21
Mean Area 3.783 SignalfmVv] 10 ;—
fean Conc. 3.9704mg/L i
6 |-
3 =
WA
I O M
0 2 4 8 0 12 14 16 18
Sample
Sample Name: T1301221-001
Sample ID: "T1301221-001,T"
Origin: TOC.met
Status Completed
Chik. Result
g Type Anal. Manual Dilutlon Result
Unknown ___ NPOC 7000 - NPOC:3, 1431 mg/L
1. Dat
Anal.: NPOC
No.TArea Conc. Tinj. Vol. TAut. T Ex. Cal. Curve Date / Time
Dil.
1 0.8206 | 0,23105mg/L| 50uli 17 E 02.27-12W1.2012 02 27 13 58 45.cal B/21/2013 18:37:46
2 05428 | 6.1392mg/L) 50ul: 1 02-27-12W1.2012 02 27 13 58 45.cal 8/21/2013 16;39:51
3 05729 G.1470mg/] S0ull "ETTTTRE-2Y-Y2WTL20TZ 02 27 13 58 45.cal BI212013 184156
Mean Arez 0.557% -
Mean Conc. 0.1431mg/L !
w1 = H
9] 2 4 8 0 12 14 18
Sample
Sample Name: T1301221-001DUP
Sample 1D; "J1305834-05,7"
Origin: TOC.met
Stalus Completed
Chi, Result
Type i Manual Dilution Resut 7%
|
Unkngwn 1.000 NPCC:0.1200mg/L;
1. Det
Anal: NPOC
No.| Area | “Conc. fnj. Vol. | Aut, [ Ex. Cal. Curve Date / Time
| Dl ]
1 05003 | T T0.%Bamgll]  souli i 02-27-12W1.2012_0Z 27 13 58 _45.cal 8/21/2013 16:53:01
2 ;04383 0.1%117mgl]  BOull % 02-27-12W1.2012 02 27 13 58 45.cal 8/21/2013 16:55.06

10112
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ALEXBRATLI T T TS T ER TR o3 Z513_08_21 001182

Mean Area : 0.4678 SignalfmV] 10 — \ :
Mean Conc, 0.1200mg/i i ! ! ! ! : S O DU
6
3 : :
I : ‘ : : O S SO
0 2 4 6 8 10 12 14 16 18 26 Timeimin]
Sample
Sample Name: T1301221-001MS
Sample 1Dz "JQ1305834-05,T"
Origin: TGC.met
Status Completed
Chk. Result
Type Anal. T Manual Dilution Result -
7660 NPOC:48.30mg/L
1. Det
Anal: NPCC
No.T " Area Conc. fnj. Vol. | Aut | Ex. Cai. Curve ! Date / Time
bil.
111880 | 48.23mg/ 50ul] 1 02-27-12W1.2012_02 27 13_58_45.cal 8/21/2013 {7.06:33
z 188.6 4838mg/li  50uLf 1 02-27-12W1.2012_02_27 13 58 45.cal B/21/201377:06:01
Mean Area 188.3 SignallmV} 8C — — - :
tean Conc. 48.30mgiL. S ; ; : ! Beepredd
60 T : 1 A s 1 . .
40
20
-8
20 Timeimin]
Sample
Sample Name: " CCV TV=50
Sampie iD: CCV Tv=50
QOrigin: TOC. met
Status Completed
Chk. Result
Type Anal. Manuat Dilution . Resuit
Unknown NPOC 1.000 NPOC:49 80mgiL
1. Det
Anal.: NPOC
Mol Area | Cone. T Tini Vol TAW. | Ex. Cal. Curve Date / Time
S A S Dit.
1. 186.3 47.79mgit, S0ul 1 E 102-27-12W1.2012 02 27 13 58 45.cal 8/21/2013 17:20:31
2 1828 _ 49.41mg/L 50ub: % 02-27-12W1.2012 92 27 13 58 45.cal 8/21/2013 17:23:01
3 195.7 50.20mg/L; 50ulL; H 02-27-12W1.2012 02 27 13 58 45.cal 8/21/2013 17:25:32

1112
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ALEW BRATLF

8/21/2013 19:15:21

2013_08_21_001.432

tean Area 194.2 SignaifmV]
Mean Conc. 49.80mgf.
G 2 4 6 8 10 12 14 16 18 20  Timefmin]
Sample
Sample Name: cCB
Sample ID: CCB
Origin: TOC.met
Status Completed
Chik. Result
T ype Anal. Manual Dilution Result
tnknown NPOC 1.600 . NEOC:(,000mg/]
1. Det
Anal.: NPOC
iNo.J Area | Conc. Ini. Vol | Aat. | Ex. | Cai. Curve Date / Time
S .| DR ;
0,085 8mgiL 1 E Dz2/-12W1.2012_p2 27 13 58 45.ca #/21/2013 17:36:37
0.000mg/| T 12-27-12W1.2012 02_27_13_58 45.a 9/21/2013 17:38:42
0.000mgil Gul] 02-27-12W1,2012_02_27_13. 58 4b.ca Bi31/2013 17:40:47

Mean Area 0.000 SignaifmV] 10 —— . - N
Mean Conc. 0.000mg/L o 1} SN DO R R

6 ‘ —

3

.1 fi_" T ;

0 2 4 8 8 10 12 14 16 18 20  Time[min}
i 12112
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AT Y e WUV 1 HVE ) Ha i

C:ATOC3201\CalCurves\02-27-12W1.2012_02_27_13_58_45.cal

Date of Creation 15:04.04 2/27/2012
-User ALEX BRATLI
System TOC
Cal. Curve
Sample Name: ' Untitied
Sample D Untitled
Object 1D 0A-501000-10101000-13302A321185-0000
Cal. Curve: 02-27-12W1.2012_02_27_13 58_45.cal
Status Completed
Comment:
Type | Anai

i i
. | i.
Standard  frc |
Conc: 0.000mg/i.

No. Area [In Vol Aut! Rem."|Ex | Date /Time -
Dii |
1 losess souLl q s |

2. .0.8205] 50ub] 4 v |

212712012 14:03:09
Pi3712012 14:05:27

Acid Add. . 0.000%
Mean Area 0.8429
SD Area..........003168
CV Area 3.76%
Vial 1

Conc: 0.5000mg/L
No. Area ‘fnj VoliAut| Rem. |Ex.| Date/Time J
i |

Dil T L
e | 212712012 14:10:13 ‘

31 2798 50uL; _1; 7/2012 14:10:13
2 12722 50ul] ] s /27/2012 14:12:31

Acid Add. 0.000%
Mean Area 2.760
SO Area 0.05374
CV Area 1.95%
Vial 2

Cane: 1.000mg/L

No Area |In; Vol. ‘Aut| Rem. ‘Ek." ' Date / Time
Dil. |
el

| | 4451 | 50u:j 1

eraviii | Efzwzmz 14:17:16 |

2 457? B0uly A e L 12712012 14 19:34 |
Acid Add. 0.000%

Mean Area 4514

5D Area 0.08910

CV Area 1.97%

Vial 3

Cone: 5.000mg/L

13



éNo.? Area "fnj Vol.

Aut. | Rem. |Ex. Date / Time
En

1 18 87 Scul_] f weeeer 1 D127/2012 14:24:34 §
2 :__1_§ 89 | 50Ul 1’ ek [ 12712012 14: 27 06 |
Acid Add. 0.000%

Mean Area 18.78

SD Area 0.1273

CV Area 0.68%

Vial 4

Conc: 10.00mg/L

No Area '!nj Vol.|

Conc: 25.00mofi. -

No Area |in1 Vo,

za |95235 50ul
0 (9483 soul] 1.

Acid Add,
Mean Area
SD Area
CV Area
Vial

Conc: 50.00mg/L

Aut; Rem. [Ex! Date/Time

|
{ Dit. | ‘
|

1 37 3-4 ) 50uL| 11_ **f‘*"* 12712012 14:32:28
2 _ __g 3_7_._(}1_ 50uL1 1\ ki /27/2012 14:35.06
Acid Add. 0.000%
Mean Area 37.18
SD Area 0.2333

- CV Area 0.63%
Vial 5

Aut. Rer'ri."lEx.ﬂ Date/ Time |
LDII i !

wRR AR

i

' Efzmmz’ 14:43:06

HARERHE

0.000%
94.88
0.4950
0.52%
6

‘No Area [Inj. Vol./Aut| Rem. Ex.| Date/Time !
\ | i Dil. \ ' *

41__ | 19481 50uL | e B !2/27/2012 14:50:33

32_ 191 9, BQuL ) e | !2/27/2012 14:54:05

Acid Add. 0.000%

Mean Area 193.4

SO Area 2.051

CV Area 1.06%

Vial 7

Conc: 100.0mg/L

No Area lln; Vol.

31 391 6l 50ut|

2 13896 "50u

Acid Add.
Mean Area
SD Area
CV Area
Vial

Aut’ Rem. | Ex.J  Date/Time |
Dil | '
i f**f‘f*‘%f["_" B/27/3072 15:00:37
1‘ ormion | ?127/20’12 15 04: 04

0.000%
39086
1.414 -
0.36%
8

pr2712012 14:44:15.] ..

213
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Slope:
intercept
2

r
Zero Shift

3.808
0.000
0.9809
0.9999
Yes

Area 42966

300
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100

0
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nn
n

ot?

10 20
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ALS
September 16, 2013 Service Request No:T1301221

Rhiannon Parmelee

Arcadis

630 Plaza Dr. Suite 100
Highlands Ranch, CO 80129

Laboratory Results for: Mayflower Pipline Incident

Dear Rhiannon,

Enclosed are the results of the sample(s) submitted to our laboratory August 20, 2013
For your reference, these analyses have been assigned our service request number T1301221.

All analyses were performed according to our laboratory’s quality assurance program. The test
results meet requirements of the ISO 17025 standards except as noted in the case narrative report.
All results are intended to be considered in their entirety, and Columbia Analytical Services, Inc.
dba ALS Environmental (ALS) is not responsible for use of less than the complete report. Results
apply only to the items submitted to the laboratory for analysis and individual items (samples)
analyzed, as listed in the report.

Respectfully submitted,
ALS Group USA, Corp. dba ALS Environmental

%{//oézo/’m

Wendy Hyatt
Project Chemist

ADDRESS 3860 S. Palo Verde Road, Suite 302, Tucson, AZ 85714
PHONE +1 520 573 1061 FAX +1 520 573 1063

ALS Group USA, Corp

dba ALS Environmental

1 of 22



3860 S. Palo Verde Rd., Tucson, AZ 85714 | 520-573-1061 | www.caslab.com

ALS
Client: Lancaster Laboratories Service Request: 71301221
Project: Mayflower Pipline Incident/B0086003.1301 Date Received:8/20/13

Sample Matrix: Water

CASE NARRATIVE

Sample Receipt

Sediment samples were received in good condition (see attached COC and Sample Receipt Form). The samples were received in
8oz wide mouth glass jars with Teflon lined lids. One equipment blank water samples in two 40mL VOA vials were also received.
The water samples were sent to ALS Jacksonville to be analyzed for TOC using EPA 9060 and are reported in a separate data
package.

There were no discrepancies in the COC paperwork or samples. The samples were logged into the ALS LIMS system for the
following analyses.

Total Organic Carbon: EPA Lloyd Kahn 1988, Combustion / IR

Black Carbon: "Evaluation of a Protocol for the Quantification of Black Carbon in Sediments", Gustaffson, Global
Biogeochemical Cycles, Vol. 15, No. 4, December, 2001, Analysis by CHN Analyzer Combustion / IR/ TCD

Total Moisture: ASTM D2974 Air Dry Loss by Gravimetric Determination at 105°C (micro method)

After login, the samples were placed in a refrigerator at 4°C until the samples could be prepared for analysis.
Sample Preparation

The sediment samples were prepared for analysis using the following steps:

Samples were transferred to clean plastic drying trays and Air Dried at 30°C to 40°C for several days until dry.

The samples were weighed prior to and after drying to determine the Air Dry moisture loss. The AD moisture and residual
moisture were used to calculate the Total Moisture. The Total Moisture values are reported in the raw data.

The air dried samples were ground and homogenized to minus 60 mesh using a tungsten carbide grinding mill.
Quality Control and Analytical Issues
All QC data is within acceptance criteria unless noted below.

Duplicate RPD acceptance criteria of +20% apply only to sample and duplicate values that are greater than 10 times the reporting
limit for the sample.

TOC and CHN values are reported in wt% based on a moisture fee basis.

Approved by o &= m Date 9/16/2013 2 of 22




Client: Lancaster Laboratories

Project: Mayflower Pipline Incident/B0086003.1301

SAMPLE #

T1301221-001
T1301221-002
T1301221-003

Printed 9/16/2013 11:14:43 AM

SAMPLE CROSS-REFERENCE

CLIENT SAMPLE ID

SED-DA-EB-10-081613
SED-DA-022 (0-0.5)
SED-DA-023 (0-0.5)

30f22

Service Request:T1301221

DATE
8/16/2013
8/16/2013
8/16/2013

Sample Summary



+
A
B

BC

BH

BT

C
D
D
DE
E
E

HI
H2

H3

o ER Rmer~

£zz

o Z Z

Data Qualifiers
CAS Standard

Possible Tedlar bag artifact.

TIC is a suspected aldol-condensation product

Analyte found in the associated method blank as well as in the sample.

Reported results are not blank corrected.

The back section of the tube yielded higher results than the front.

Results indicated possible breakthrough; back section >=10% front section.

Result identification confirmed.

Compound identified in an analysis at a secondary dilution factor

Spike was diluted out

Reported results are corrected for desorption efficiency.

Estimated value. Concentration above calibration range

The percent difference for the serial dilution was greater than 10%, indicating a possible
matrix interference in the sample.

Sample analysis performed past holding time. See case narrative.

Initial analysis within holding time. Reanalysis for the required dilution was past holding
time.

Sample was received and analyzed past holding time.

Sample was extracted past required extraction holding time, but analyzed within analysis
holding time. See case narrative.

Internal standard not within the specified limits. See case narrative.

Estimated Value. Concentration found below MRL.

A deflection in the QC ion may indicate interference with the quantitation of this ion. The
concentration of this analyte should be considered as an estimate.

Analyte was detected above the method reporting limit prior to normalization.
Laboratory control sample recovery outside the specified limits; results may be biased
high.

Laboratory control sample recovery outside the specified limits; results may be biased low.
Laboratory control sample recovery outside the specified limits.

Matrix interference; results may be biased high.

The duplicate injection precision not met.

Matrix interference due to coelution with a non-target compound; results may be biased
high.

Presumptive evidence of a compound for TICs that have been identified based on a mass
spectral library search.

The Matrix Spike sample recovery is not within control limits. See case narrative.
Indicates chlorodiphenyl ether interference present at the retention time of the target
compound.

Pesticide/Aroclor target analyte > 40% difference for detected concentrations between GC
columns

Indicates as estimated value because the P and P + 2 theoretical abundance ratio does not
meet method criteria.

Duplicate Precision not met.

Duplicate precision not within the specified limits; however, the results are below the
MRL and considered estimated.

Surrogate recovery not within specified limits.

4 of 22
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Data Qualifiers
CAS Standard

The reported value was determined by the Method of Standard Additions (MSA).
Analyte is a tentatively identified compound, result is estimated.

Compound was analyzed for, but was not detected (ND).

The continuing calibration verification standard was outside (biased high) the specified
limits for this compound.

The continuing calibration verification standard was outside (biased low) the specified
limits for this compound.

Result quantified, but the corresponding peak was detected outside the generated retention
time window.

The post-digestion spike for furnace AA analysis is out of control limits, while sample
absorbance is less than 50% of spike absorbance.

See case narrative.

Recovery outside limits

The chromatogram resembles a petroleum product but does not match the calibration
standard.

The chromatogram does not resemble a petroleum product.

The MRL/MDL has been elevated due to a matrix interference.

50f22



ALS Laboratory Group

ASTM
A2LA
CARB
CAS Number
CFC
CFU
DEC
DEQ
DHS
DOE
DOH
EPA
ELAP
GC
GC/MS
LUFT
M
MCL

MDL
MPN
MRL
NA
NC
NCASI
ND
NIOSH
PQL
RCRA
SIM
TPH

tr

Acronyms

American Society for Testing and Materials

American Association for Laboratory Accreditation

California Air Resources Board

Chemical Abstract Service registry Number

Chlorofluorocarbon

Colony-Forming Unit

Department of Environmental Conservation

Department of Environmental Quality

Department of Health Services

Department of Ecology

Department of Health

U. S. Environmental Protection Agency

Environmental Laboratory Accreditation Program

Gas Chromatography

Gas Chromatography/Mass Spectrometry

Leaking Underground Fuel Tank

Modified

Maximum Contaminant Level is the highest permissible concentration of a
substance allowed in drinking water as established by the USEPA.
Method Detection Limit

Most Probable Number

Method Reporting Limit

Not Applicable

Not Calculated

National Council of the Paper Industry for Air and Stream Improvement
Not Detected

National Institute for Occupational Safety and Health

Practical Quantitation Limit

Resource Conservation and Recovery Act

Selected Ion Monitoring

Total Petroleum Hydrocarbons

Trace level is the concentration of an analyte that is less than the PQL but
greater than or equal to the MDL.

6 of 22
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Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental

Analytical Report
Lancaster Laboratories
Mayflower Pipline Incident/B0086003.1301
Soil

SED-DA-022 (0-0.5)

Service Request:
Date Collected:
Date Received:

Basis:

T1301221
08/16/13 08:50

08/20/13 10:00

Dry

Lab Code: T1301221-002
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 023 J Percent (Solid)  0.57 0.19 1 09/10/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 6.68 Percent (Solid) 0.1 0.03 1 09/12/13

Printed 9/16/2013 11:14:44 AM 9 of 22

Superset Reference:13-0000259389 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental

Analytical Report
Lancaster Laboratories
Mayflower Pipline Incident/B0086003.1301
Soil

SED-DA-022 (0-0.5)

Service Request: T1301221
Date Collected: 08/16/13 08:50
Date Received: 08/20/13 10:00

Basis: As Received

Lab Code: T1301221-002
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Moisture ASTM D3173-11 70.6 Percent (Solid) 0.1 0.1 1 09/06/13

Printed 9/16/2013 11:14:44 AM 10 of 22

Superset Reference:13-0000259389 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental

Analytical Report
Lancaster Laboratories
Mayflower Pipline Incident/B0086003.1301
Soil

SED-DA-023 (0-0.5)

Service Request:
Date Collected:
Date Received:

Basis:

T1301221
08/16/13 09:30

08/20/13 10:00

Dry

Lab Code: T1301221-003
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 042 J Percent (Solid)  0.59 0.21 1 09/10/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 13.3 Percent (Solid) 0.1 0.03 1 09/12/13

Printed 9/16/2013 11:14:45 AM 11 of 22

Superset Reference:13-0000259389 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental

Analytical Report
Lancaster Laboratories
Mayflower Pipline Incident/B0086003.1301
Soil

SED-DA-023 (0-0.5)

Service Request: T1301221
Date Collected: 08/16/13 09:30
Date Received: 08/20/13 10:00

Basis: As Received

Lab Code: T1301221-003
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Moisture ASTM D3173-11 87.5 Percent (Solid) 0.1 0.1 1 09/06/13

Printed 9/16/2013 11:14:45 AM 12 of 22

Superset Reference:13-0000259389 rev 00



ALS Group USA, Corp.

dba ALS Environmental
QA/QC Report
Client: Lancaster Laboratories Service Request:T1301221
Project: Mayflower Pipline Incident/B0086003.1301 Date Analyzed:09/10/13 - 09/12/13
Sample Matrix: Soil
Lab Control Sample Summary
General Chemistry Parameters
Units:Percent (Solid)
Basis:Dry
Lab Control Sample
T1301221-LCS1
Analyte Name Analytical Method Result Spike Amount % Rec % Rec Limits
Carbon GBC Cyc 54 881-890 12 01 3.21 3.35 95.8 80-120
Carbon, Total Organic (TOC) EPA LKahn 7-27-1988 0.49 0.528 92.8 85-115

Printed 9/16/2013 11:14:45 AM

13 of 22

Superset Reference:13-0000259389 rev 00



ALS Group USA, Corp.

dba ALS Environmental
QA/QC Report
Client: Lancaster Laboratories Service Request:T1301221
Project: Mayflower Pipline Incident/B0086003.1301 Date Analyzed:09/10/13 - 09/12/13
Sample Matrix: Soil
Lab Control Sample Summary
General Chemistry Parameters
Units:Percent (Solid)
Basis:Dry
Lab Control Sample
T1301221-LCS2
Analyte Name Analytical Method Result Spike Amount % Rec % Rec Limits
Carbon GBC Cyc 54 881-890 12 01 0.97 0.92 105.4 80-120
Carbon, Total Organic (TOC) EPA LKahn 7-27-1988 28.76 314 91.6 85-115

Printed 9/16/2013 11:14:45 AM

14 of 22

Superset Reference:13-0000259389 rev 00



ALS Group USA, Corp.

dba ALS Environmental
QA/QC Report
Client: Lancaster Laboratories Service Request: T1301221
Project: Mayflower Pipline Incident/B0086003.1301 Date Analyzed: 09/10/13
Sample Matrix: Soil
Lab Control Sample Summary
Carbon

Analysis Method: GBC Cyc 54 881-890 12 01 Units: Percent (Solid)

Basis: Dry

Analysis Lot: 357684

Spike % Rec

Sample Name Lab Code Result Amount % Rec Limits
Lab Control Sample T1301221-LCS3 43.6 433 100.7 80-120

Printed 9/16/2013 11:14:45 AM 1 5 Of 22 Superset Reference:13-0000259389 rev 00



ALS Group USA, Corp.

dba ALS Environmental
QA/QC Report
Client: Lancaster Laboratories Service Request: T1301221
Project: Mayflower Pipline Incident/B0086003.1301 Date Analyzed: 09/10/13
Sample Matrix: Soil
Lab Control Sample Summary
Carbon

Analysis Method: GBC Cyc 54 881-890 12 01 Units: Percent (Solid)

Basis: Dry

Analysis Lot: 357684

Spike % Rec

Sample Name Lab Code Result Amount % Rec Limits
Lab Control Sample T1301221-LCS4 3.13 3.35 93.4 80-120

Printed 9/16/2013 11:14:45 AM 16 Of 22 Superset Reference:13-0000259389 rev 00



ALS Group USA, Corp.

dba ALS Environmental
QA/QC Report
Client: Lancaster Laboratories Service Request: T1301221
Project: Mayflower Pipline Incident/B0086003.1301 Date Analyzed: 09/10/13
Sample Matrix: Soil
Lab Control Sample Summary
Carbon

Analysis Method: GBC Cyc 54 881-890 12 01 Units: Percent (Solid)

Basis: Dry

Analysis Lot: 357684

Spike % Rec

Sample Name Lab Code Result Amount % Rec Limits
Lab Control Sample T1301221-LCS5 0.98 0.92 106.5 80-120

Printed 9/16/2013 11:14:45 AM 17 Of 22 Superset Reference:13-0000259389 rev 00



ALS Group USA, Corp.

dba ALS Environmental
QA/QC Report
Client: Lancaster Laboratories Service Request: T1301221
Project: Mayflower Pipline Incident/B0086003.1301 Date Analyzed: 09/10/13
Sample Matrix: Soil
Lab Control Sample Summary
Carbon

Analysis Method: GBC Cyc 54 881-890 12 01 Units: Percent (Solid)

Basis: Dry

Analysis Lot: 357684

Spike % Rec

Sample Name Lab Code Result Amount % Rec Limits
Lab Control Sample T1301221-LCS6 44.17 433 102 80-120

Printed 9/16/2013 11:14:45 AM

18 of 22

Superset Reference:13-0000259389 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental

Analytical Report
Lancaster Laboratories
Mayflower Pipline Incident/B0086003.1301
Soil

Method Blank

Service Request:
Date Collected:
Date Received:

Basis:

T1301221
NA

NA

Dry

Lab Code: T1301221-MB2
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 0.6 U  Percent (Solid) 0.6 0.2 1 09/10/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 0.1 U  Percent (Solid) 0.1 0.03 1 09/12/13

Printed 9/16/2013 11:14:45 AM 19 of 22

Superset Reference:13-0000259389 rev 00



ALS Group USA, Corp.

dba ALS Environmental
Analytical Report
Client: Lancaster Laboratories Service Request: T1301221
Project: Mayflower Pipline Incident/B0086003.1301 Date Collected: NA
Sample Matrix: Soil Date Received: NA
Sample Name: Method Blank Basis: Dry
Lab Code: T1301221-MB3
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL  Dil Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 0.6 U Percent (Solid) 0.6 0.2 1 09/10/13 12:29

Printed 9/16/2013 11:14:45 AM 20 of 22

Superset Reference:13-0000259389 rev 00



ALS Group USA, Corp.

dba ALS Environmental
QA/QC Report
Client: Lancaster Laboratories Service Request: T1301221
Project Mayflower Pipline Incident/B0086003.1301 Date Collected: 08/16/13
Sample Matrix: Soil Date Received: 08/20/13

Date Analyzed: 09/10/13 - 09/12/13

Replicate Sample Summary
General Chemistry Parameters

Sample Name: SED-DA-022 (0-0.5) Units: Percent (Solid)
Lab Code: T1301221-002 Basis: Dry

Duplicate

Sample
T1301221-
Sample  002DUP RPD

Analyte Name Analysis Method MRL MDL  Result Result Average  RPD Limit
Carbon GBC Cyc 54 881-890 12 01 0.56 0.19 0.23 0.23 0.230 <1 20
Carbon, Total Organic (TOC) EPA LKahn 7-27-1988 0.1 0.03 6.68 6.73 6.71 <1 20

Results flagged with an asterisk (*) indicate values outside control criteria.
Results flagged with a pound (#) indicate the control criteria is not applicable.

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.

Printed 9/16/2013 11:14:45 AM 2 1 Of 22 Superset Reference:13-0000259389 rev 00



ALS Group USA, Corp.

dba ALS Environmental
QA/QC Report
Client: Lancaster Laboratories Service Request: T1301221
Project Mayflower Pipline Incident/B0086003.1301 Date Collected: 08/16/13
Sample Matrix: Soil Date Received: 08/20/13
Date Analyzed: 09/12/13
Replicate Sample Summary
General Chemistry Parameters
Sample Name: SED-DA-023 (0-0.5) Units: Percent (Solid)
Lab Code: T1301221-003 Basis: Dry
Duplicate
Sample
T1301221-
Sample 003DUP RPD
Analyte Name Analysis Method MRL MDL Result Result Average RPD Limit
Carbon, Total Organic (TOC) EPA LKahn 7-27-1988 0.1 0.03 13.3 13.03 13.2 2 20

Results flagged with an asterisk (*) indicate values outside control criteria.

Results flagged with a pound (#) indicate the control criteria is not applicable.

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.

Printed 9/16/2013 11:14:45 AM

22 of 22

Superset Reference:13-0000259389 rev 00



ALS
December 16, 2013 Service Request No:T1301776

Rhiannon Parmelee
ARCADIS U.S., Inc.

630 Plaza Drive

Suite 100

Highlands Ranch, CO 80129

Laboratory Results for: Mayflower Pipeline Incident

Dear Rhiannon,

Enclosed are the results of the sample(s) submitted to our laboratory November 21, 2013
For your reference, these analyses have been assigned our service request number T1301776.

All analyses were performed according to our laboratory’s quality assurance program. The test
results meet requirements of the ISO 17025 standards except as noted in the case narrative report.
All results are intended to be considered in their entirety, and Columbia Analytical Services, Inc.
dba ALS Environmental (ALS) is not responsible for use of less than the complete report. Results
apply only to the items submitted to the laboratory for analysis and individual items (samples)
analyzed, as listed in the report.

Respectfully submitted,
ALS Group USA, Corp. dba ALS Environmental

%{/é&/’m

Wendy Hyatt
Project Chemist

ADDRESS 3860 S. Palo Verde Road, Suite 302, Tucson, AZ 85714
PHONE +1 520573 1061 FAX +1 520573 1063

ALS Group USA, Corp

dba ALS Environmental

1 of 29



3860 S. Palo Verde Rd., Tucson, AZ 85714 | 520-573-1061 | www.caslab.com

ALS
Client: ARCADIS U.S,, Inc. Service Request:T1301776
Project: Mayflower Pipeline Incident/B0086003. 1301 Date Received:11/21/13

Sample Matrix: Water

CASE NARRATIVE

Sample Receipt

Sediment samples were received in good condition (see attached COC and Sample Receipt Form). The samples were received in
8oz wide mouth glass jars with Teflon lined lids. One equipment blank water samples in two 40mL VOA vials were also received.
The water samples were sent to ALS Jacksonville to be analyzed for TOC using EPA 9060 and are reported in a separate data
package.

There were no discrepancies in the COC paperwork or samples. The samples were logged into the ALS LIMS system for the
following analyses.

Total Organic Carbon: EPA Lloyd Kahn 1988, Combustion / IR

Black Carbon: "Evaluation of a Protocol for the Quantification of Black Carbon in Sediments", Gustaffson, Global
Biogeochemical Cycles, Vol. 15, No. 4, December, 2001, Analysis by CHN Analyzer Combustion / IR/ TCD

Total Moisture: ASTM D2974 Air Dry Loss by Gravimetric Determination at 105°C (micro method)

After login, the samples were placed in a refrigerator at 4°C until the samples could be prepared for analysis.
Sample Preparation

The sediment samples were prepared for analysis using the following steps:

Samples were transferred to clean plastic drying trays and Air Dried at 30°C to 40°C for several days until dry.

The samples were weighed prior to and after drying to determine the Air Dry moisture loss. The AD moisture and residual
moisture were used to calculate the Total Moisture. The Total Moisture values are reported in the raw data.

The air dried samples were ground and homogenized to minus 60 mesh using a tungsten carbide grinding mill.
Quality Control and Analytical Issues
All QC data is within acceptance criteria unless noted below.

Duplicate RPD acceptance criteria of +20% apply only to sample and duplicate values that are greater than 10 times the reporting
limit for the sample.

TOC and CHN values are reported in wt% based on a moisture fee basis.

Approved by o &= m Date 12/16/2013 2 0f 29




Client: ARCADIS U.S., Inc.
Project: Mayflower Pipeline Incident/B0086003. 1301

SAMPLE #

T1301776-001
T1301776-002
T1301776-003
T1301776-004
T1301776-005
T1301776-006
T1301776-007
T1301776-008
T1301776-009

Printed 12/16/2013 12:17:47 PM

SAMPLE CROSS-REFERENCE
CLIENT SAMPLE ID

SED-DA-036R(0-0.5)
SED-DA-037R(0-0.5)
SED-DA-037R(0-0.5) MS/MSD
SED-DA-038R(0-0.5)
SED-DA-033R(0-0.5)
SED-DA-034R(0-0.5)
SED-DA-035R(0-0.5)
SED-DA-Dup-10-112013
SED-DA-EB-11-112013

3 0f29

Service Request:T1301776

DATE
11/19/2013
11/19/2013
11/19/2013
11/19/2013
11/20/2013
11/20/2013
11/20/2013
11/20/2013
11/20/2013

Sample Summary
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Data Qualifiers
CAS Standard

Possible Tedlar bag artifact.

TIC is a suspected aldol-condensation product

Analyte found in the associated method blank as well as in the sample.

Reported results are not blank corrected.

The back section of the tube yielded higher results than the front.

Results indicated possible breakthrough; back section >=10% front section.

Result identification confirmed.

Compound identified in an analysis at a secondary dilution factor

Spike was diluted out

Reported results are corrected for desorption efficiency.

Estimated value. Concentration above calibration range

The percent difference for the serial dilution was greater than 10%, indicating a possible
matrix interference in the sample.

Sample analysis performed past holding time. See case narrative.

Initial analysis within holding time. Reanalysis for the required dilution was past holding
time.

Sample was received and analyzed past holding time.

Sample was extracted past required extraction holding time, but analyzed within analysis
holding time. See case narrative.

Internal standard not within the specified limits. See case narrative.

Estimated Value. Concentration found below MRL.

A deflection in the QC ion may indicate interference with the quantitation of this ion. The
concentration of this analyte should be considered as an estimate.

Analyte was detected above the method reporting limit prior to normalization.
Laboratory control sample recovery outside the specified limits; results may be biased
high.

Laboratory control sample recovery outside the specified limits; results may be biased low.
Laboratory control sample recovery outside the specified limits.

Matrix interference; results may be biased high.

The duplicate injection precision not met.

Matrix interference due to coelution with a non-target compound; results may be biased
high.

Presumptive evidence of a compound for TICs that have been identified based on a mass
spectral library search.

The Matrix Spike sample recovery is not within control limits. See case narrative.
Indicates chlorodiphenyl ether interference present at the retention time of the target
compound.

Pesticide/Aroclor target analyte > 40% difference for detected concentrations between GC
columns

Indicates as estimated value because the P and P + 2 theoretical abundance ratio does not
meet method criteria.

Duplicate Precision not met.

Duplicate precision not within the specified limits; however, the results are below the
MRL and considered estimated.

Surrogate recovery not within specified limits.

4 of 29



<cHw

S =

N

Data Qualifiers
CAS Standard

The reported value was determined by the Method of Standard Additions (MSA).
Analyte is a tentatively identified compound, result is estimated.

Compound was analyzed for, but was not detected (ND).

The continuing calibration verification standard was outside (biased high) the specified
limits for this compound.

The continuing calibration verification standard was outside (biased low) the specified
limits for this compound.

Result quantified, but the corresponding peak was detected outside the generated retention
time window.

The post-digestion spike for furnace AA analysis is out of control limits, while sample
absorbance is less than 50% of spike absorbance.

See case narrative.

Recovery outside limits

The chromatogram resembles a petroleum product but does not match the calibration
standard.

The chromatogram does not resemble a petroleum product.

The MRL/MDL has been elevated due to a matrix interference.

50f29



ALS Laboratory Group

ASTM
A2LA
CARB
CAS Number
CFC
CFU
DEC
DEQ
DHS
DOE
DOH
EPA
ELAP
GC
GC/MS
LUFT
M
MCL

MDL
MPN
MRL
NA
NC
NCASI
ND
NIOSH
PQL
RCRA
SIM
TPH

tr

Acronyms

American Society for Testing and Materials

American Association for Laboratory Accreditation

California Air Resources Board

Chemical Abstract Service registry Number

Chlorofluorocarbon

Colony-Forming Unit

Department of Environmental Conservation

Department of Environmental Quality

Department of Health Services

Department of Ecology

Department of Health

U. S. Environmental Protection Agency

Environmental Laboratory Accreditation Program

Gas Chromatography

Gas Chromatography/Mass Spectrometry

Leaking Underground Fuel Tank

Modified

Maximum Contaminant Level is the highest permissible concentration of a
substance allowed in drinking water as established by the USEPA.
Method Detection Limit

Most Probable Number

Method Reporting Limit

Not Applicable

Not Calculated

National Council of the Paper Industry for Air and Stream Improvement
Not Detected

National Institute for Occupational Safety and Health

Practical Quantitation Limit

Resource Conservation and Recovery Act

Selected Ion Monitoring

Total Petroleum Hydrocarbons

Trace level is the concentration of an analyte that is less than the PQL but
greater than or equal to the MDL.
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Chain of Custody

ADDRESS 3860 S. Palo Verde Road, Suite 302, Tucson, AZ 85714
PHONE +1 520 573 1061 FAX +1 520 573 1063

T1301776

ARCADIS U.S., Inc.

Mayflower Plpsline Incident

|

5

IR

Columbia Analytical Services, Inc. Work Order No.:
Part of the ALS Group A Campbell Brothers Limited Company
Project Manager: [N\ iKe Sixsmith, (onsu [fant Stephan Boveic ke Bill to: AP CAD IS
C_}ientN.a'm&'d Nomn N\ ] Consi HanAd ﬁKCAUj_? Company:
Address:' ’ Address:
_City, 'State ZIP: City, State ZIP:
Email: [Phone: Email: [ Phone: |
[ProjectName: Ny fiowver Pie [l Theidens REQUESTED ANALYSIS TAT
[ProjectNumber: |a0p Foros | 24/ 5 Routine
[P 0. Number: " o | B " [[] same Day =+
Sampler's Name: - -4 s S| O wextpay ~
SAMPLE RECEIPT @ olR|N L 8|8 ofl | 3pay
= . a’ - '\ (] - w0 - ~ o ;‘
Temperature ('C); ] Temp Blank Present : - E 8| F =18 E 1 E E = | A\% [] 6 Day
i [ n
Received lotact; Yes No  N/A | Wetlce / Blue Ice - 4 E ajd e o e 5) 8 il 8 _§ \g b
Coolen Custody Seals: Yes No N/A |Total Containers: alrlalalBala =2 Ei slelgla]~ al 27 * Please call
7 IO O = O - - - < e - = I O a2 for availability
Sample Custody Seals: Yes No N/A ol E| 9| B2l Bla|lSlw|$da|im| Ejg])_ =2l
: E|lE|2|o|e]| T |E|E|e|5H 8|2 |n|8|C|N|E[B
gl = | Bl sl elT|<|Z2lzl2lSlmlcl=IB]2ml< Due Date:
slolele|e|3|8|2|S|E|5I8|4[E|2|8|8]|3|S
e AT Dat Tim S| 2 dl=l312|8[S|Flo|l@|T]e NEAL
Sampleldentification Matrix Sampfe i Sanl1pli d Lab ID “L;, = g § Ble -'i" g .E gl e 5 §, ; % g —é % %
g | alelalz|BlElsE|22]z= e|e| g1 I ‘
S| gle|e|s|8[8]2|5|5]3|5]8|a]=2|2(2|2|&] [ Comments
SEO-DA-O36R(D 15| SED |ii-a-3 | 1015 \ X A
SECDPA-3FR(D05) \ 1122) | L X
SED-DA- 23R (0a8) heiwan LD \ L )
ZON-03BRI0as) J| Y s \ e X
SED-DAO3R(-0S) 5D |li-20-13 | TYE \ A X
SED-DA-LIYR(DH.S I EN, ( L X
- |SED-DA O35 Rposl 4« { A 4
iéDf__l)A D L-1r-l302) L N7 —_— \ SL pre
SED-DA-ER--Uzth W [1I12213] 1) 4 i 2 A X

* Metals Ash Analysis - D6349

Al, Ba, Ca, Fe, Mg, Mn, P, I, Si, Na, Sr, Ti plus Total S

** Metal Scan - Total

Ag, Al, As, B, Ba, Be, Ca, Cd, Co, Cr, Cu, Fe, K, Li, Mg, M

n, Mo, Na, NI, P, Pb, Sb, Se, Si, Sn, Sr, Ti, V, Zn, Zr

Available Upon'Request

Additional Methods -

R

ELINQUISHED BY

- RECEIVED BY

Print Name

Signature

Date/Time

Print Name

Signature

Date/Time

€551 Ca Gt 3

(F22-12/ 1230] sreonmpue. WA TS0

S Weceson

\\\"l\\ a ( 0%25

;////fo‘g@r?—

www,caslab.com = www.alsglobal.com

AIGHET SOLUTINNS NULsS Y PARTITER

Revised: 2/24/2012
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ADDRESS 3860 S. Palo Verde Road, Suite 302, Tucson, AZ 85714
PHONE +1 520 573 1061 FAX +1 520 573 1063
formerly Columbia Analytical Services, Inc.

ALS T1301776 5
Sample Receipt Form Mayflower Pigsing Incident
T —— T

Received by: DL exson Date: \!Sa\!ﬁ gO&gz Matrix: %q.\,.:.é !uﬂ\,zc\

1) Samples were received via? ~ Mail FedEx ) UPS DHL PDX Courier Hand Delivered

2) Samples were received in: (circle) Cooler ) Box  Envelope Other

3) Were custody seals on containers? NACLY ./ N If yes, how many and where?  \ on oD

If present, were custody seals intact? @ N If present, were they signed and dated? @ N

Cooler Temp C Temp Blank C Tracking Number

-3 = Bou | 1032 L3

Important note- temperatures out of range of IR Temperature Gun, use alternative thermometer available in the lab.

7) Packing material used? Baggies Bubble Wrap Drylce  Gel Packs ’W‘et Ice, Paper  Other
8) Did all bottles arrive in good condition (unbroken)? NA @ N
9) Did all sample labels and tags agree with custody papers? Indicate major discrepancies in the table betow NA (Y, N

10) Were all the appropriate bottles/containers and volumes received for the tests indicated? NA @ N

11) Are samples received deemed acceptable? é’) N

Comments:

Notes, discrepancies, & resolutions:

T alass JETS = Yool

L

2 alass Wieks »Lg;tm;c\

BIODHT SELUTIONS DT maninen
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ALS Group USA, Corp.

dba ALS Environmental
Analytical Report
Client: ARCADIS U.S., Inc. Service Request: T1301776
Project: Mayflower Pipeline Incident/B0086003. 1301 Date Collected: 11/19/13 10:15
Sample Matrix: Soil Date Received: 11/21/13 08:52
Sample Name: SED-DA-036R(0-0.5) Basis: Dry
Lab Code: T1301776-001
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed
Carbon GBC Cyc 54 881-890 12 01 0.29 J Percent (Solid) 0.6 0.2 1 12/06/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 5.51 Percent (Solid)  0.19 0.06 1 12/03/13

Printed 12/16/2013 12:17:48 PM 9 0of 29 Superset Reference:13-0000271501 rev 00



Client:
Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental

Analytical Report
ARCADIS U.S., Inc.
Mayflower Pipeline Incident/B0086003. 1301
Soil

SED-DA-036R(0-0.5)

Service Request: T1301776
Date Collected: 11/19/13 10:15
Date Received: 11/21/13 08:52

Basis: As Received

Lab Code: T1301776-001
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed
Moisture ASTM D2974-07a 3.65 Percent (Solid) 0.1 0.1 1 12/03/13

Printed 12/16/2013 12:17:48 PM 10 of 29

Superset Reference:13-0000271501 rev 00



ALS Group USA, Corp.

dba ALS Environmental
Analytical Report
Client: ARCADIS U.S., Inc. Service Request: T1301776
Project: Mayflower Pipeline Incident/B0086003. 1301 Date Collected: 11/19/13 11:00
Sample Matrix: Soil Date Received: 11/21/13 08:52
Sample Name: SED-DA-037R(0-0.5) Basis: Dry
Lab Code: T1301776-002
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed
Carbon GBC Cyc 54 881-890 12 01 0.36 J Percent (Solid)  0.62 0.21 1 12/06/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 5.02 Percent (Solid)  0.18 0.05 1 12/03/13

Printed 12/16/2013 12:17:48 PM 11 of 29 Superset Reference:13-0000271501 rev 00



Client:
Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental

Analytical Report
ARCADIS U.S., Inc.
Mayflower Pipeline Incident/B0086003. 1301
Soil

SED-DA-037R(0-0.5)

Service Request: T1301776
Date Collected: 11/19/13 11:00
Date Received: 11/21/13 08:52

Basis: As Received

Lab Code: T1301776-002
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed
Moisture ASTM D2974-07a 5.12 Percent (Solid) 0.1 0.1 1 12/03/13

Printed 12/16/2013 12:17:48 PM 12 of 29

Superset Reference:13-0000271501 rev 00



ALS Group USA, Corp.

dba ALS Environmental
Analytical Report
Client: ARCADIS U.S., Inc. Service Request: T1301776
Project: Mayflower Pipeline Incident/B0086003. 1301 Date Collected: 11/19/13 11:00
Sample Matrix: Soil Date Received: 11/21/13 08:52
Sample Name: SED-DA-037R(0-0.5) MS/MSD Basis: Dry
Lab Code: T1301776-003
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed
Carbon GBC Cyc 54 881-890 12 01 0.34 J Percent (Solid)  0.57 0.19 1 12/06/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 4.58 Percent (Solid)  0.19 0.06 1 12/03/13

Printed 12/16/2013 12:17:48 PM 13 0of 29 Superset Reference:13-0000271501 rev 00



Client:
Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental

Analytical Report
ARCADIS U.S., Inc.
Mayflower Pipeline Incident/B0086003. 1301
Soil

SED-DA-037R(0-0.5) MS/MSD

Service Request: T1301776
Date Collected: 11/19/13 11:00
Date Received: 11/21/13 08:52

Basis: As Received

Lab Code: T1301776-003
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed
Moisture ASTM D2974-07a 6.2 Percent (Solid) 0.1 0.1 1 12/03/13

Printed 12/16/2013 12:17:48 PM 14 of 29

Superset Reference:13-0000271501 rev 00



ALS Group USA, Corp.

dba ALS Environmental
Analytical Report
Client: ARCADIS U.S., Inc. Service Request: T1301776
Project: Mayflower Pipeline Incident/B0086003. 1301 Date Collected: 11/19/13 13:50
Sample Matrix: Soil Date Received: 11/21/13 08:52
Sample Name: SED-DA-038R(0-0.5) Basis: Dry
Lab Code: T1301776-004
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed
Carbon GBC Cyc 54 881-890 12 01 041 J Percent (Solid) 0.6 0.2 1 12/06/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 4.81 Percent (Solid) 0.2 0.06 1 12/03/13

Printed 12/16/2013 12:17:49 PM 15 of 29 Superset Reference:13-0000271501 rev 00



Client:
Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental

Analytical Report
ARCADIS U.S., Inc.
Mayflower Pipeline Incident/B0086003. 1301
Soil

SED-DA-038R(0-0.5)

Service Request: T1301776
Date Collected: 11/19/13 13:50
Date Received: 11/21/13 08:52

Basis: As Received

Lab Code: T1301776-004
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed
Moisture ASTM D2974-07a 343 Percent (Solid) 0.1 0.1 1 12/03/13

Printed 12/16/2013 12:17:49 PM 16 of 29

Superset Reference:13-0000271501 rev 00



ALS Group USA, Corp.

dba ALS Environmental
Analytical Report
Client: ARCADIS U.S., Inc. Service Request: T1301776
Project: Mayflower Pipeline Incident/B0086003. 1301 Date Collected: 11/20/13 08:45
Sample Matrix: Soil Date Received: 11/21/13 08:52
Sample Name: SED-DA-033R(0-0.5) Basis: Dry
Lab Code: T1301776-005
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed
Carbon GBC Cyc 54 881-890 12 01 0.21 J Percent (Solid)  0.57 0.19 1 12/06/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 1.98 Percent (Solid)  0.19 0.06 1 12/03/13

Printed 12/16/2013 12:17:49 PM 17 of 29 Superset Reference:13-0000271501 rev 00



Client:
Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental

Analytical Report
ARCADIS U.S., Inc.
Mayflower Pipeline Incident/B0086003. 1301
Soil

SED-DA-033R(0-0.5)

Service Request: T1301776
Date Collected: 11/20/13 08:45
Date Received: 11/21/13 08:52

Basis: As Received

Lab Code: T1301776-005
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed
Moisture ASTM D2974-07a 2.29 Percent (Solid) 0.1 0.1 1 12/03/13

Printed 12/16/2013 12:17:49 PM 18 of 29

Superset Reference:13-0000271501 rev 00



ALS Group USA, Corp.

dba ALS Environmental
Analytical Report
Client: ARCADIS U.S., Inc. Service Request: T1301776
Project: Mayflower Pipeline Incident/B0086003. 1301 Date Collected: 11/20/13 09:10
Sample Matrix: Soil Date Received: 11/21/13 08:52
Sample Name: SED-DA-034R(0-0.5) Basis: Dry
Lab Code: T1301776-006
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed
Carbon GBC Cyc 54 881-890 12 01 03 J Percent (Solid)  0.61 0.2 1 12/06/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 3.34 Percent (Solid)  0.19 0.06 1 12/03/13

Printed 12/16/2013 12:17:49 PM 19 of 29 Superset Reference:13-0000271501 rev 00



Client:
Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental

Analytical Report
ARCADIS U.S., Inc.
Mayflower Pipeline Incident/B0086003. 1301
Soil

SED-DA-034R(0-0.5)

Service Request: T1301776
Date Collected: 11/20/13 09:10
Date Received: 11/21/13 08:52

Basis: As Received

Lab Code: T1301776-006
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed
Moisture ASTM D2974-07a 5.92 Percent (Solid) 0.1 0.1 1 12/03/13

Printed 12/16/2013 12:17:49 PM 20 of 29

Superset Reference:13-0000271501 rev 00



ALS Group USA, Corp.

dba ALS Environmental
Analytical Report
Client: ARCADIS U.S., Inc. Service Request: T1301776
Project: Mayflower Pipeline Incident/B0086003. 1301 Date Collected: 11/20/13 09:45
Sample Matrix: Soil Date Received: 11/21/13 08:52
Sample Name: SED-DA-035R(0-0.5) Basis: Dry
Lab Code: T1301776-007
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed
Carbon GBC Cyc 54 881-890 12 01 0.29 J Percent (Solid) 0.6 0.2 1 12/06/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 2.59 Percent (Solid)  0.18 0.05 1 12/03/13

Printed 12/16/2013 12:17:49 PM 21 of 29 Superset Reference:13-0000271501 rev 00



Client:
Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental

Analytical Report
ARCADIS U.S., Inc.
Mayflower Pipeline Incident/B0086003. 1301
Soil

SED-DA-035R(0-0.5)

Service Request: T1301776
Date Collected: 11/20/13 09:45
Date Received: 11/21/13 08:52

Basis: As Received

Lab Code: T1301776-007
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed
Moisture ASTM D2974-07a 2.34 Percent (Solid) 0.1 0.1 1 12/03/13

Printed 12/16/2013 12:17:49 PM 22 of 29

Superset Reference:13-0000271501 rev 00



Client:
Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental
Analytical Report
ARCADIS U.S., Inc.
Mayflower Pipeline Incident/B0086003. 1301
Soil

SED-DA-Dup-10-112013

Service Request:
Date Collected:
Date Received:

Basis:

T1301776
11/20/13 00:00

11/21/13 08:52

Dry

Lab Code: T1301776-008
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed
Carbon GBC Cyc 54 881-890 12 01 02 J Percent (Solid)  0.55 0.18 1 12/06/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 1.91 Percent (Solid) 0.2 0.06 1 12/03/13

Printed 12/16/2013 12:17:49 PM 23 of 29

Superset Reference:13-0000271501 rev 00



Client:
Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental

Analytical Report
ARCADIS U.S., Inc.
Mayflower Pipeline Incident/B0086003. 1301
Soil

SED-DA-Dup-10-112013

Service Request: T1301776
Date Collected: 11/20/13 00:00
Date Received: 11/21/13 08:52

Basis: As Received

Lab Code: T1301776-008
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed
Moisture ASTM D2974-07a 1.83 Percent (Solid) 0.1 0.1 1 12/03/13

Printed 12/16/2013 12:17:49 PM 24 of 29

Superset Reference:13-0000271501 rev 00



Client:
Project

Sample Matrix:

Sample Name:

ALS Group USA, Corp.
dba ALS Environmental
QA/QC Report
ARCADIS U.S., Inc.
Mayflower Pipeline Incident/B0086003. 1301
Soil

Replicate Sample Summary
General Chemistry Parameters

Service Request:
Date Collected:
Date Received:
Date Analyzed:

T1301776

11/19/13

11/21/13

12/03/13 - 12/06/13

SED-DA-036R(0-0.5) Units: Percent (Solid)

Lab Code: T1301776-001 Basis: Dry

Duplicate

Sample
T1301776-
Sample  001DUP RPD

Analyte Name Analysis Method MRL MDL  Result Result Average  RPD Limit
Carbon GBC Cyc 54 881-890 12 01 0.6 0.2 0.29 0.29 0.290 <1 20
Carbon, Total Organic (TOC) EPA LKahn 7-27-1988 0.2 5.51 5.47 5.49 <1 20

Results flagged with an asterisk (*) indicate values outside control criteria.

Results flagged with a pound (#) indicate the control criteria is not applicable.

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.

Printed 12/16/2013 12:17:49 PM

25 of 29

Superset Reference:13-0000271501 rev 00



ALS Group USA, Corp.

dba ALS Environmental
QA/QC Report
Client: ARCADIS U.S., Inc. Service Request:T1301776
Project: Mayflower Pipeline Incident/B0086003. 1301 Date Analyzed:12/03/13 - 12/06/13
Sample Matrix: Soil
Lab Control Sample Summary
General Chemistry Parameters
Units:Percent (Solid)
Basis:Dry
Lab Control Sample
T1301776-LCS1
Analyte Name Analytical Method Result Spike Amount % Rec % Rec Limits
Carbon GBC Cyc 54 881-890 12 01 3.41 3.35 101.8 80-120
Carbon, Total Organic (TOC) EPA LKahn 7-27-1988 0.5 0.528 94.7 85-115

Printed 12/16/2013 12:17:49 PM

26 of 29

Superset Reference:13-0000271501 rev 00



ALS Group USA, Corp.

dba ALS Environmental
QA/QC Report
Client: ARCADIS U.S., Inc. Service Request:T1301776
Project: Mayflower Pipeline Incident/B0086003. 1301 Date Analyzed:12/03/13 - 12/06/13
Sample Matrix: Soil
Lab Control Sample Summary
General Chemistry Parameters
Units:Percent (Solid)
Basis:Dry
Lab Control Sample
T1301776-LCS2
Analyte Name Analytical Method Result Spike Amount % Rec % Rec Limits
Carbon GBC Cyc 54 881-890 12 01 1.03 0.92 112 80-120
Carbon, Total Organic (TOC) EPA LKahn 7-27-1988 28.9 314 92 85-115

Printed 12/16/2013 12:17:49 PM

27 of 29

Superset Reference:13-0000271501 rev 00



ALS Group USA, Corp.

dba ALS Environmental
QA/QC Report
Client: ARCADIS U.S., Inc. Service Request: T1301776
Project: Mayflower Pipeline Incident/B0086003. 1301 Date Analyzed: 12/06/13
Sample Matrix: Soil
Lab Control Sample Summary
Carbon

Analysis Method: GBC Cyc 54 881-890 12 01 Units: Percent (Solid)

Basis: Dry

Analysis Lot: 371380

Spike % Rec

Sample Name Lab Code Result Amount % Rec Limits
Lab Control Sample T1301776-LCS3 44.14 433 101.9 80-120

Printed 12/16/2013 12:17:49 PM

28 of 29

Superset Reference:13-0000271501 rev 00



Client:

Project:

Sample Matrix:

Sample Name:

ALS Group USA, Corp.

dba ALS Environmental

Analytical Report
ARCADIS U.S., Inc.
Mayflower Pipeline Incident/B0086003. 1301
Soil

Method Blank

Service Request:
Date Collected:
Date Received:

Basis:

T1301776
NA

NA

Dry

Lab Code: T1301776-MB2
General Chemistry Parameters
Date
Analyte Name Analysis Method Result Units MRL MDL Dil. Analyzed Q
Carbon GBC Cyc 54 881-890 12 01 0.6 U  Percent (Solid) 0.6 0.2 1 12/06/13
Carbon, Total Organic (TOC)  EPA LKahn 7-27-1988 0.1 U  Percent (Solid) 0.1 0.03 1 12/03/13

Printed 12/16/2013 12:17:49 PM 29 of 29

Superset Reference:13-0000271501 rev 00



373027

SHHE=Z

ALS Environmental - Tucson, AZ

/5

(A T E-;‘_ 1 I\ ni s | sl =77 e 121
(C)H N O s | JURANNLEL Analyst: NBE
Analysis (circle appropriate) Analysis Date: 12/3/13 NB
/ }5 X ) | Analyst Review: 12/3/13 NB
et Supervisor Review: \(((M ,quf 1%

ile"f' Sample ID sm‘.ﬂe Pos Remarks ff"_' Sample ID sav?t'.m Pos Bomarks
= mg e mg 12/15A.5
1 [Instrument Blank 200.0 <0.05%C 31

2 |BoatBlank 200.0 <0.05%C 32

3 |Boat Blank 200.0 <0.05%C 33

4 |NIST 8704 (3278) 1143 CAL 34

5 [NIST 8704 (3278) 104.2 CAL 35

6 [NIST 8704 (3278) 105.0 CAL 36

7 |NIST 8704 (3278) 99.3 100%R 37

8 |LECO 502-3090(2960) 53.6 93%R 38

9 [NIST 4017 (3425) 123.0 75%R 39

10 |NIST 4017 (3425) 107.3 90%R 40

11 |Boat Blank wiAcid 200.0 1 [<0.05%C 41

12 |CRM-090 (2930) 1079 | 3 [944%R 42

13 [CRM-029 (2931) 528 5 [88%R 4f)e) fliin 2l 278

14 [T1301797-001 1075 | 7 44

15 (T1301797-001 DUP 100.2 8 |Baseline HIGH 45

16 [T1301776-001 1074 | 9 46

17 [T1301776-001 DUP 1039 | 10 |1%RPD 47

18 [T1301776-002 1143 | 1 48

19 [T1301776-003 1083 | 12 49

20 |T1301776-004 1032 | 13 50

21 |T1301776-005 1042 | 14 51

22 |T1301776-006 107.7 | 15 52

23 |T1301776-007 116 | 16 53

24 |T1301776-008 1026 | 17 54

25 |NIST 8704 (3278) 105.8 109%R 55

26 |NIST 8704 (3278) 218.1 101%R 56

27 57

28 58

29 59

30 60

Remarks

CHNOS Benchsheet
Protected 3/21/2012

Page ,_Lof J_



Auirammen StarLIMS Up Load File
ALs P ! 373037 v 12/i))3

Total Organic Carbon in Sediment by L Kahn
Test Method Wethod / EPA 9060 modified - CS500 FLoL SFHTS ] Startiis ¢
3 rue B,
Sample ID Z‘:’s‘:gfé Lab # Analyte Raw Value \’/:;75; units Qual mMDL MRL Value A RPD Sample Wt.
W% et Eine Moist Free Moist Free mg
Boat Blank with Acid 0.00 MB TOC 0.046 0.05 percent (solid) J 0.03 0.10 200.0
LCS CRM090-100 C%=0.528 CN2206 0.00 LCS TOC 0.497 0.50 percent (solid) 0.06 n.19 0.528 947 107.9
LCS CRM029-100 C%=31.4 CN2931 0.00 LCS TOC 28.900 28.80 percent (solid) 0.11 0.38 31.400 920 52.8
T1301776-001 1.84 T1301776-001 TOC 5.404 5.51 percent (solid) 0.06 019 107.4
T1301776-001 DUP 1.84 Dup TOC 5.373 547 percent (solid) 0.06 0.20 Wi 103.9
T1301776-002 2.59 T1301776-002 TOC 4.892 502 percent (solid) 0.05 0.18 114.3
T1301776-003 3.15 T1301776-003 TOC 4.440 4.58 percent (solid) 0.06 0.19 108.3
T1301776-004 1.78 T1301776-004 TOC 4.727 4.81 percent (solid) 0.06 0.20 103.2
T1301776-005 1.15 T1301776-005 TOC 1.958 198 percent (solid) 0.06 0.19 104.2
T1301776-006 3.00 T1301776-006 TOC 3.238 3.34 percent (solid) 0.06 0.19 107.7
T1301776-007 1.18 T1301776-007 TOC 2.560 259 percent (salid) 0.05 0.18 111.6
T1301776-008 0.92 T1301776-008 TOC 1.893 19 percent (solid) 0.06 0.20 102.6
3860 S. Palo Verde Rd #302 TOC CS500 20131203 371173 T1301776.xls

Tucson, AZ 85714 Page 1 of 2 12/113/2013




ALS 2t

StarLIMS Up Load File
Total O ic Carbon in Sedi t by L Kah 323057 27 IZ//{//S
otal Organic Carbon in Sediment by L Kahn
Test Method Method / EPA 9060 modified - CS500 ki
Residual Analyst
Sample ID Moisture Lab # Analyte Preparation Analysis Date
wt%
Boat Blank with Acid 0.00 MB TOC 12/3/13 15:056 12/3/13 15:44 nb
LCS CRM090-100 C%=0.528 CN2206 0.00 LCS TOC 12/3/13 15:05 12/3/13 15:47 nb
LCS CRM029-100 C%=31.4 CN2931 0.00 LCS TOC 12/3/13 15:06 12/3/13 15:50 nb
T1301776-001 1.84 T1301776-001 TOC 12/3/13 15:05 12/3/13 15:59 nb
T1301776-001 DUP 1.84 Dup TOC 12/3/13 15:06 12/3/13 16:03 nb
T1301776-002 2.59 T1301776-002 TOC 12/3/13 15:06 12/3/13 16:07 nb
T1301776-003 3.15 T1301776-003 TOC 12/3/13 15:056 12/3/13 16:10 nb
T1301776-004 1.73 T1301776-004 TOC 12/3/13 15:05 12/3/13 16:13 nb
T1301776-005 1.156 T1301776-005 TOC 12/3/13 15:056 12/3/13 16:17 nb
T1301776-006 3.00 T1301776-006 TOC 12/3/13 15:06 12/3/13 16:20 nb
T1301776-007 1.18 T1301776-007 TOC 12/3/13 15:05 12/3/13 16:23 nb
T1301776-008 0.92 T1301776-008 TOC 12/3/13 15:.05 12/3/13 16:26 nb

3860 S. Palo Verde Rd #302
Tucson, AZ 85714

Page 2 of 2

TOC CS500 20131203 371173 T1301776.xls
12/13/2013



Analytical Run Worksheet

Run #: 373037

Instrument: T-CSA-01

Run Status: Draft

Seq# LabSampleID  Bottle QC Type Container Barcode Client Sample 1D

1 TQ1300063-01 MB Method Blank

2 TQ1300063-02 LCS Lab Control Sample

3 TQ1300063-03 LCS Lab Control Sample

4  T1301776-001 03 (AL AR AR SUERMC R URNOANAD ~ SED-DA-036R(0-0.5)

5 TQ1300063-04 03 DUP (VA AV ARERRCCAC AR RN RN Duplicate

6  TI1301776-002 03 (TN R AR ALK MAM -~ SED-DA-037R(0-0.5)

7 T1301776-003 03 TR AR AWM~ SED-DA-037R(0-0.5)

MS/MSD

8  TI1301776-004 03 | ACARE 0 AR SR SRR AN~ SED-DA-038R(0-0.5)
T1301776-005 04 |00 A AU AR LYYW~ SED-DA-033R(0-0.5)

10 T1301776-006 03 | DA AT AN NG AW AUMMLEW~ SED-DA-034R(0-0.5)

11 T1301776-007 03 | T 0 DA N AR AR MG~ SED-DA-035R(0-0.5)

12 TI1301776-008 03 | 00 O A A WA AW~ SED-DA-Dup-10-112013

Printed 12/16/13 12:06 Analytical Run Worksheet

CAS Lab:
Team:
Assigned To :
Run Date:

Method / Test / Prep Method

EPA LKahn 7-27-1988 / Kahn TOC Uplo
EPA LKahn 7-27-1988 / Kahn TOC Uplo
EPA LKahn 7-27-1988 / Kahn TOC Uplo
EPA LKahn 7-27-1988 / Kahn TOC Uplo
EPA LKahn 7-27-1988 / Kahn TOC Uplo
EPA LKahn 7-27-1988 / Kahn TOC Uplo
EPA LKahn 7-27-1988 / Kahn TOC Uplo

EPA LKahn 7-27-1988 / Kahn TOC Uplo
EPA LKahn 7-27-1988 / Kahn TOC Uplo
EPA LKahn 7-27-1988 / Kahn TOC Uplo
EPA LKahn 7-27-1988 / Kahn TOC Uplo
EPA LKahn 7-27-1988 / Kahn TOC Uplo

TUCSON

Elemental
RPOULSEN
12/03/2013 12:06 PM

Df Parent
1
1
1
1
1 T1301776-001
1
1
1
1
1
1
1
Page 1 of |



Carbon CH 1(4 @ 200)

Carbon CH 2

Sample ID Sw TV oV %R %RPD |%RSD |OQV %R %RPD |%RSD
Instrument Blank 200 <0.05 | 6E-04 |#HHHEHH 0.021 | HEHHHE

Boat Blank 200 <0.05 0 | #HHHEHE 0 | HHHEHEH:

Boat Blank 200 <0.05 | 0.006 |#HHHHA 0.027 |#HEHAHE

NIST 8704 (3278) 114.3 3.35| 3.563 |106.3% 3.488 [104.1%

NIST 8704 (3278) 104.2 3.35| 3.66 |109.2% 3% 3.444 |1102.8% 1%
NIST 8704 (3278) 105 3.35| 3.557 |106.1% 3% 2%| 3.367 |100.5% 2% 2%
NIST 8704 (3278) 99.3 3.35| 3.351 |100.0% 2574 | 76.8%

LECO 502-3090(2960) |53.6 13.01| 12.12 | 93.2% 12.85 | 98.8%

NIST 4017 (3425) 123 0.50( 0.376 | 75.2% 0.313 | 62.6%

NIST 4017 (3425) 107.3 0.50| 0.451 | 90.2% 0.461 | 92.2%

Boat Blank w/Acid 200 <0.050| 0.046 |#HHAHAE 0.063 |#HHHAH
CRM-090 (2930) 107.9 0.53| 0.497 | 94.1% 0.443 | 83.9%
CRM-029 (2931) 52.8 31.40| 27.47 | 87.5% 28.9 | 92.0%
T1301797-001 107.5 0.075 0.085

T1301797-001 DUP  [109.2 0.425 140% 0.187 75%
T1301776-001 107.4 5.404 5.313

T1301776-001 DUP  |103.9 5.373 1% 5.31 0%
T1301776-002 114.3 4.892 4.822

T1301776-003 108.3 4.44 4,189

T1301776-004 103.2 4.727 4,547

T1301776-005 104.2 1.958 1.58

T1301776-006 107.7 3.238 3.023

T1301776-007 111.6 2.56 2.322

T1301776-008 102.6 1.893 1.418

NIST 8704 (3278) 105.8 3.35| 3.649 | 108.9% 3.641 |108.7%

NIST 8704 (3278) 218.1 3.35| 3.384 |101.0% 3.45 {103.0%




ALS Environmental - Tucson, AZ Work Group #
(c)H N O s | Analyst| (@5
Analysis (circle appropriate) Analysis Date: \7_\’/'_‘)\\’3
(5 % | Analyst Review:

Instrument _[-(L W@p : AN Supervisor Review: /?f"p /Z//%//'f)

Seq. Sample Seq. Sample

No. Sample ID :; Pos Remarks No. Sample ID \on\:'ftg Pos Remarks

' |Aoat Bank (200) | ¢ L
2 L o v =2 32
3 tem-090 [ 1034 |3 |pn: 9920 33
4 L o [ 104.3]4 | w=0.500 1. 34
s logm-0m ' | 385 | onsan) 35
s | "L Dy 509 b | - 21407 36
7 Hianna7-005 | I6FD |7 | e\n led 37
3 L —wsp | 042 |8 | T e
° In3oi77k-0of | 16EY |9 [Sob) 39

W] —1 —oap| [6R4]I0 | T 40

" -00z | 4.3 [l 41

12 -3 | (083 ]2 42

13 -ooy | [032]13 43

14 —05 [OU(Q. o 44

is -0l | 63|15 s

16 _0G% il [.io]\o 46

7|V o-oo% [ (02617 [V 47

18 48

19 49

20 50

21 51

22 52

23 53

24 54

25 55

26 56

27 57

28 58

29 59

30 60

ek 11| HaPou:it0 (gLeca-ovac) :
s ] @) (3505 l 4/ ;@.‘j
TN T12°%C L:L‘b,\w\ : W% 5-’%‘%fm (2/3 )iz Al d

CL\\‘ \)ng £ 4(@ '/nmﬂj 08 87/( (o ,,1/;'7 Le @ zeD’fqu A

CHNOS Benchsheet
Rev 01.0

Benchsheet - CHNOS Rev01.0.xlsx
10/3/2013



Report made by UNI soltwars (c) ELTRA GvbH. Dae/tmar 03 122013 1634 Page 1

Date/Time Sample Carbon Channels Weight Time Channel 1 annel 2 @0
03.12.2013 15:12 Instrument Blank 6.1 ppm il A 200.0 60 6.1ppm|p 209.2 ppm ‘
03.12.2013 15:13 Boat Blank 0.0 ppm 17° 200.0 60 0.0 ppm 0.0 ppm 1_0
03.12.2013 15:15 Boat Blank 63.0 ppm 10" 200.0 60 63.0 ppm 274.0 ppm
03.12.2013 15:19 N'SESZ% 3.563 % 10 114.3 112 3.563 % S 3.488 % &

. NIST 8704 "
03.12.2013 15:23 Lol 3.660 % 11 104.2 110 3660 % [ 3.444% |
03.12.2013 15:26 N'ST(;;?%‘; 3.557 % 17 105.0 113 3557 % g 3.367 %
03.12.2013 15:30 N'ST(S%_’;%‘;' 3.351 % 1+ 99.3 109 3351% WO ' 2574% \\ Y
03.12.2013 15:32  -ECO 02 5060) 12123 % 17 53.6 71 12123 %D |* 12.854 %0A \
03.12.2013 15:35 N'ST(;%}S 0.376 % 1+ 1230 76 0.376 %f|6 " 0313% (%]
03.12.2013 15:42 - 0.451 % 17 107.3 72 oast x|l ose1n A1l

o

03.12.2013 15:44 P 461.5 ppm 1/ 200.0 60 4615pom &0 6315ppm  HAAN
03.12.2013 15:47 CRM-090 (2930) o 497 17+ 107.9 96 0.497 % A }  0443% Y.
03.12.2013 15:50 CRM-029 (2931) % 29-878 11' R 528 146 27.469% YD I 28808 % A1 [
03.12.201315:51  T1301797-001 7 8 ppm Il 1075 60 7488 ppm | |, 845.8 ppm iy

: T1301797-001 (2[i13l1s \ h "‘ v
03.12.2013 15:55 sl 0.425 % éﬁ("”_ \,\1 é{}y 100.2 150 0.425% .p)v 0.187 %
03.12201315:50  T1301776-001 5.404 % 107.4 180 5.404 %( o by 5313 %

. T1301776-001 . ?’f ‘ 23y
03.12.2013 16:03 e 5373 % 11 103.9 176 5.373% 5310%\0
03.12.201316:07  T1301776-002 4.892 % 17+ 1143 166 4.892 % 4.822%
03.12.201316:10  T1301776-003 4.440 % 1+ 108.3 169 4,440 % 4189 %
03.12.2013 16:13  T1301776-004 4727 % 17+ 103.2 156 4.727% 4547 %
03.12.2013 16:17  T1301776-005 1,958 % 17 104.2 161 1.958 % 1.580 %
03.12.2013 16:20  T1301776-006 3.238 % 10 107.7 159 3.238 % 3.023 %
03.12.2013 16:23  T1301776-007 2.560 % 10 116 160 2.560 % 2.322%
03.12.201316:26  T1301776-008 1.893 % 17+ 102.6 168 1.893 % 1418 %
03.12.2013 16:29 N‘S'{g?%‘; 3.649 % 1 105.8 114 3649 % (AR 3641 % |(Hhi

: NIST 8704 . . -
03.12.2013 16:32 o 3.384 % 11 218.1 123 3384 % o\ 3450% |0B7K
Average: 3.73530 3.73530 368611
Deviation: 552377 552377 5.83667

147.88030 % 14788030 %  158.34218 %

* No 5/1447/2&,0 m‘-f—a:rl reja/1/5 'fmﬂ/t Channel A2 ( ﬁgﬁ Level j

RV 12[13/)=



Soamnes/ @

ALS Environmental - Tucson, AZ Work Group #: 37/24D
/(f H N \ O S —| 8 / k’ Z A Analyst: TIFFANI TRAINITO
Mﬁmﬁrﬁﬂﬁppropnarea ac arbay Analysis Date: 12/06/13
TRUSPEC CHN MACRO | Analyst Review: ™T

e Supervisor Review: AP 12/13))s
2

Saq. Sample Seq, Sample

o Sample ID Wt Pos Remarks No. Sample ID Wt Pos Remarks

mg mg

1 |epTA 0.0769 %R:99.1,101.0,98.8 Blank 0.2600 No tin - flush

2 |Blank 0.2600 Blank 0.2600 No tin - flush

3 |NIST8704 CN3278 0.0859 %R:101.8 Blank 0.2600 No tin - flush

4 |Blank 0.0500 Blank 0.2600 No tin - flush

5 |1944 CN2313 0.0502 %R:114.6 Blank 0.2600 No tin - flush

6 1650B CN3559 0.0100 %R:101.4 Blank 0.2600

7 [T1301776-001 0.0506 Blank 0.2600

8 [T1301776-001D 0.0511 Blank 0.2600 blank correction

9 |T1301776-002 0.0498 Blank 0.2600 blank correction

10 |T1301776-003 0.0543 Blank 0.2600 blank correction

11 {T1301776:004 0.0506 EDTA 0.0761

12 [T1301776-005 0.0531 EDTA 0.0763

13 |T1301776:006 0.0504 EDTA 0.0767 drift

14 |T1301776-007 0.0503 EDTA 0.0763 drift

15 |T1301776-008 0.0547 EDTA 0.0762 drift

16 |EDTA 0.0765 %R:97.9 EDTA 0.0761 %R:100.9,98.9,100.7
17 EDTA 0.0523 %R:101.4,99.4,101.1
18 B2166 BN187622 Birch L{  0.0871 %R:100.6,98.1,97.4
19

20

21

22

23

24

25

26

27

28

29

30

Remarks

“Alanll ¢ orrechicd et

C 00I8SF 0-00K(p C _HLa 5.0Y

bp.-24s 0 -000% # 66 .5 o042

N7.0p09 _0-001eas N GGl 0022

—

X S ¥ b

CHNOS Benchsheet
Protected 3/21/2012 F’age_i of /_



AL S) Enuvironmentat StarLIMS Up Load File

Test Method B oo o enod RS 371380 StarLIms #
Sample ID zi?;c::fe’ Lab # Analyte Raw Value \fma, units Qual MDL MRL ‘Z:'ee 58 RPD S 1
P wt% Mwas:‘:;e Moist Free Moist Free ample. g
NIST Bufflalo River Sediment 8704 CN2221 0.00 LCS Black Carbon 3.412 344 percent (solid) 0.12 0.35 3.35 101 8 0.0859
Blank 0.00 MB Black Carbon 0.098 0.00 percent (solic) U 0.20 0.60 0.0500
NIST NY / NJ River Sediment 1944 CN2313 0.00 LCS Black Carbon 1.031 1.03 percent (solid) 0.20 0.60 0.92 1129 0.0502
NIST Diesel Particulate 1650b CN3057 0.00 LCS Black Carbon 44,143 44 14 percent (solid) 1.00 3.00 43.30 101.9 0.0100
T1301776-001 1.84 T1301776-001 Black Carbon 0.289 0.29 percent (salid) J 0.20 060 0.0506
T1301776-001D 1.84 Dup Black Carbon 0.289 0.29 percent (solid) J 0.20 0.60 0.0 0.0511
T1301776-002 2.59 T1301776-002 Black Carbon 0.355 0.36 percent (solid) J 0.21 0.62 0.0498
T1301776-003 3.15 T1301776-003 Black Carbon 0.331 0.34 percenl (salid) J 019 0.57 0.0543
T1301776-004 1.73 T1301776-004 Black Carbon 0.406 0.41 percent (solid) J 0.20 0.60 0.0506
T1301776-005 1.156 T1301776-005 Black Carbon 0.206 0.21 percent (solid) J 0.19 0.57 0.0631
T1301776-006 3.00 T1301776-006 Black Carbon 0.295 0.30 percent (solld) J 0.20 061 0.0504
T1301776-007 1.18 T1301776-007 Black Carbon 0.285 0.29 percent (solid) J 0.20 0.60 0.0503
T1301776-008 0.92 T1301776-008 Black Carbon 0.194 0.20 percent (solid) J 0.18 055 0.0547
3860 S. Palo Verde Rd #302 Black Carbon 20131206 371380 T1301776.xls

Tucson, AZ 85714 Page 1 of 2 12/13/2013




StarLIMS Up Load File

Black Carbon in Sediment by Gustaffson Method
Test Method LECO TruSpec Macro CHN 371380
Residual Analyst
Sample ID Moisture Lab # Analyte Preparation Analysis Date
wit%
NIST Bufflalo River Sediment 8704 CN2221 0.00 LCS Black Carbon 12/6/13 10:32 tt
Blank 0.00 MB Black Carbon 12/04/13 12/6/13 10:41 tt
NIST NY / NJ River Sediment 1944 CN2313 0.00 LCS Black Carbon 12/04/13 12/6/13 10:46 tt
NIST Diesel Particulate 1650b CN3057 0.00 LCS Black Carbon 12/04/13 12/6/13 10:52 tt
T1301776-001 1.84 T1301776-001 Black Carbon 12/04/13 12/6/13 10:58 tt
T1301776-001D 1.84 Dup Black Carbon 12/04/13 12/6/13 11:03 tt
T1301776-002 2.59 T1301776-002 Black Carbon 12/04/13 12/6/13 11:09 tt
T1301776-003 3.156 T1301776-003 Black Carbon 12/04/13 12/6/13 11:14 tt
T1301776-004 1.73 T1301776-004 Black Carbon 12/04/13 12/6/13 11:20 it
T1301776-005 1.15 T1301776-005 Black Carbon 12/04/113 12/6/13 11:25 it
T1301776-006 3.00 T1301776-006 Black Carbon 12/04/13 12/6/13 11:31 t
T1301776-007 1.18 T1301776-007 Black Carbon 12/04/13 12/6/13 11:36 tt
T1301776-008 0.92 T1301776-008 Black Carbon 12/04/13 12/6/13 11:42 ft
3860 S. Palo Verde Rd #302
Tucson, AZ 85714 Page 2 of 2

Black Carbon 20131206 371380 T1301776.xls
12/13/2013



Analytical Run Worksheet

Run #: 371380
Instrument: T-CHN-03
Run Status: Done
Approval Status: Released

Seqg# Lab Sample 1D Bottle QC Type Container Barcode Client Sample 1D

1 TQ1300062-01 LCS Lab Control Sample

2 TQ1300062-02 MB Method Blank

3 TQ1300062-03 LCS Lab Control Sample

4 TQ1300062-04 LCS Lab Control Sample

5 T1301776-001 01 (EEAUAO AR AR A AR MO~ SED-DA-036R(0-0.5)
6  TQ1300062-05 .01 DUP N D0 AR TR AR S MOANAN  Duiplicate

7 TI1301776-002 01 N A T AR OO AN~ SED-DA-037R(0-0.5)
8§  TI1301776-003 01 N O O RO WA NIGTA AR WK~ SED-DA-037R(0-0.5)

MS/MSD

9 T1301776-004 01 T R AR AR UMM~ SED-DA-038R(0-0.5)
10 T1301776-005 01 DR AR UMW-+ SED-DA-033R(0-0.5)
11 T1301776-006 01 (RSP IR MO TN MWW~ SED-DA-034R(0-0.5)
12 T1301776-007 01 (AT AR AL NN AC WA TN~ SED-DA-035R(0-0.5)
13 T1301776-008 01 (0N PR LA EYRAC AR AW OYIUW~ SED-DA-Dup-10-112013

Printed 12/13/13 16:45 Analytical Run Worksheet

CAS Lab:
Team:

Assigned To :
Run Date:

Method / Test / Prep Method

GBC Cyc 54 881-890 12 01 / Black Carbx
GBC Cyc 54 881-890 12 01 / Black Carbc
GBC Cyc 54 881-890 12 01 / Black Carbc
GBC Cyc 54 881-890 12 01 / Black Carbc
GBC Cyc 54 881-890 12 01 / Black Carb«
GBC Cyc 54 881-890 12 01 / Black Carbc
GBC Cyc 54 881-890 12 01 / Black Carbc
GBC Cyc 54 881-890 12 01 / Black Carb«

GBC Cyc 54 881-890 12 01 / Black Carb
GBC Cyc 54 881-890 12 01 / Black Carbx
GBC Cyc 54 881-890 12 01 / Black Carb
GBC Cyc 54 881-890 12 01 / Black Carbc
GBC Cyc 54 881-890 12 01 / Black Carbc¢

TUCSON

Elemental
TTRAINITO
12/05/2013 03:58 AM

Df Parent
1
1

1 T1301776-001

Page 1 of |



Date ; Sl IR | LT, s | O SR DD e R S Feffesilig S G e e s |
'12/6/2013 [EDTA 0.0769 40.736  |5.5736 9.4757 0.99597 0.96683 |1.0069 %R:99.1,101.0,98.8 |Low Analyte
10:21:18 Signals - larger
AM mass
12/6/2013 Blank 0.2600 0.01728 |0.27893 -0.00723  10.99597 0.96683 1.0069 Low Analyte
10:26:53 Signals - larger
AM mass
12/6/2013 NIST8704 CN3278 0.0859 3.4116  [1.0939 0.17308  0.99597 0.96683 1.0069 %R:101.8 Low Analyte
10:32:25 ' Signals - larger
AM mass
'12/6/2013 [Blank 0.0500 0.09800 |[1.7503 0.02982  0.99597 0.96683 1.0069 Low Analyte
10:41:21 Signals - larger
AM mass
12/6/2013 (1944 CN2313 0.0502 1.0310 {1.7812 0.02631  |0.99597 0.96683 1.0069 %R:114.6 Low Analyte
10:46:54 Signals - larger
AM mass
12/6/2013 '1650B CN3559 0.0100 “4.143  B8.6443 0.18178  0.99597 0.96683 1.0069 %R:101.4 Low Analyte
10:52:28 Signals - larger
AM mass
12/6/2013 [T1301776-001 0.0506 0.28907 |1.8373 0.03007  |0.99597 0.96683 1.0069 Low Analyte
10:58:01 Signals - larger
AM mass
12/6/2013 [T1301776-001D [0.0511 0.28936 |1.7908 0.02601 =~ |0.99597 0.96683 1.0069 Low Analyte
11:03:33 Signals - larger
AM mass
12/6/2013 [T1301776-002 0.0498 0.35535 [1.8253 0.02560  0.99597 0.96683 1.0069 Low Analyte
11:09:06 Signals - larger
AM mass
12/6/2013 [T1301776-003 0.0543 0.33117 [1.6174 -0.02264 0.99597 0.96683 1.0069 Low Analyte
11:14:40 Signals - larger
AM mass
i12/6/2013 T1301776-004 0.0506 0.40617 |1.8048 0.14088  |0.99597 0.96683 1.0069 Low Analyte
'11:20:13 Signals - larger
AM mass
12/6/2013 T1301776-005 0.0531 0.20612 [1.6990 0.02980  (0.99597 0.96683 1.0069 Low Analyte
11:25:46 Signals - larger
AM mass
112/6/2013 [T1301776-006 0.0504 0.29481 |1.7802 0.07486  (0.99597 0.96683 1.0069 Low Analyte
11:31:18 Signals - larger
AM ! mass
12/6/2013 [T1301776-007 0.0503 | 0.28531 |1.8312 0.06347  [0.99597 0.56683 1.0069 Low Analyte
11:36:52 Signals - larger
AM mass
12/6/2013 [T1301776-008 0.0547 0.19373 [1.6524 0.04127  |0.99597 0.96683 1.0069 Low Analyte
11:42:25 [Signals - larger
AM mass
12/6/2013 [EDTA 0.0765 40,225 4.8514 9.3493 0.99597 0.96683 1.0069 %R:97.9 Low Analyte
11:47:58 Signals - larger
AM mass

12/6/2013 11:55:34 AM

Page 1 of 1



ALS Environmental - Tucson

T™T

Analyst
Under-Nitrogen Benchstesr” o\0c X (e \0oiN owe| 12412
Pos. No Sample ID / Std ID Capsule initial Capsule Final Sample Weight Comments
120 P00y 50.0ma
300 |14t enzaz| 50-2 ma
30 |50k cNz25se 100 )
39 MO\ -0 50.(p s
5 3 |03 e000 | 51 Lma)
TO | T0* 002 [49. §nnd
(S0 | 105 [5Y.2 11
54 | ou [E0.U b
25 w5 |52 1 ma)
%3 o |50.Ymd
190 it |80 2 rd
A 1. —n8 5L%?Hm%J

Under Nitrogen Benchsheet

Rev 01.0

Benchsheet - Under Nitrogen Rev01.0.xlsx

10/3/2013




372035

ALS Envrionmental - Tucson, AZ Analyst: TIFFANI TRAINITO

Residue Loss on Drying (Moisture), Total Solids, and Residue Loss on Ignition (Ash) Analysis Date: 12/3/13 0:00

Gravimetric, 105C & 750C Reporting Limit: Detection Limit: m Analyst Review: TIFFANI TRAINITO

Supervisor Review:| 4.L/./ ALl 2172

Method of Drying Temperature °C Start Time End Time Method of Ash Temperature °C Start Time End Time S /fj’ /3
OVEN 105 12/3/13 5:36 12/3/13 6:40

SX Sample ADL cup | Crucowe. Crus(;, :ﬂWet I;":igg;x Crusc; :.vfsh Residual | Total s aar RL Moist, | TS, Peets =
Typel Nombes M;:St No. g % V\: 2 M;:St M:;:S‘ %t %* %, | RPD | RPD | RPD

SX SAND BLANK 0.00 1 0.4258 1.4582 1.4576 0.06 0.06 99.94 0.01

SX AR 2028 CN 3618 0.00 2 0.4188 1.5003 1.3945 9.78 278 9022 001 %R:102.9 TV:9.50

SX T1301776-001 1.84 3 1.2403 22772 2.2581 1.84 365 96.35 0.01

DUP T1301776-001D 1.84 4 1.2310 2.2492 2.2305 184 364 96.36 0.01 0.15 0.01

SX T1301776-002 2.59 5 1.2341 2.2635 2.2368 2,59 512 94.88 0.01

SX T1301776-003 3.15 6 1.2345 2.2686 2.2360 315 6.20 93.80 0.01

SX T1301776-004 1.73 7 1.2343 2.2831 2.2650 173 343 96.57 001

SX T1301776-005 1.15 8 1.2380 2.2619 2.2501 1815 2.29 97.71 0.01

SX T1301776-006 3.00 9 1.2410 2.2481 2.2159 3.00 5.91 94.08 0.01

SX T1301776-007 1.18 10 1.2314 2.2760 2.2637 1.18 234 97 66 0.01

SX T1301776-008 0.92 1" 1.2397 2.2496 2.2403 092 1.83 98.17 0.01

SX K1312387-001 0.00 12 1.2345 2.2600 22215 375 37D 96.25 0.01

Note: Columns marked with * are reported on an "As Received” Basis. If the sample matrix is organic with no free moisture and requires only ash, enter the sample & cruc.
wt. in both "Cruc. & Wet Sx Wt." and "Cruc. & Dried Sx Wt." columns. Also Note that the SX type needs to be "dup" to allow for the spreadsheet to calculate the %RPD.

o 20131203 Moisture T1301776 K1312837.xlsx
Residue Loss on Drying (Moisture), Total Solids, and Residue Loss on Ignition (Ash) 12/13/2013

Rev 01.0 Page _.__of ___



CS Columbia )
Analytical Services™

Moisture 20131203 373035 T1301776.xls

StarLIMS Up Load File
Test Method Moisture by ASTM D2974 StarLIMS # 373035 MDL MRL
True
Final Value R RFP
Sample ID Lab # Analyte Raw Value units Qual
Value
T1301776-001 T1301776-001 Moisture 3.65 365 |percent (soli| 0.10 0.10
T1301776-001D T1301776-001D Moisture 3.64 3.64 |percent (solil 0.10 0.10
T1301776-002 T1301776-002 Moisture 5.12 512 |percent {solil 0.10 0.10
T1301776-003 T1301776-003 Moisture 6.20 6.20 |percent {sulil 0.10 0.10
T1301776-004 T1301776-004 Moisture 3.43 3.43 |percent (sol| 0.10 0.10
T1301776-005 T1301776-005 Moisture 2.29 2.29 |percent (solil 0.10 0.10
T1301776-006 T1301776-006 Moisture 5.91 592 |percent (solii 0.10 0.10
T1301776-007 T1301776-007 Moisture 2.34 2.34 |percent (soli[ 0.10 0.10
T1301776-008 T1301776-008 Moisture 1.83 1.83 |percent (soli[ 0.10 0.10
3860 S. Palo Verde Rd #302
Tucson, AZ 85714 Page 1 of 2

12/16/2013



[S Columbia .
Analytical Services*

StarLIMS Up Load File

Test Method Moisture by ASTM D2974 StarLIMS # 373035

Sample ID Lab # Analyte Sample mg |Preparation Analysis Date Analyst
T1301776-001 T1301776-001 Moisture 1.000 12/3/13 0:00 tmt
T1301776-001D T1301776-001D Moisture 1.000 12/3/13 0:00 tmt
T1301776-002 T1301776-002 Moisture 1.000 12/3/13 0:00 tmt
T1301776-003 T1301776-003 Moisture 1.000 12/3/13 0:00 tmt
T1301776-004 T1301776-004 Moisture 1.000 12/3/13 0:00 tmt
T1301776-005 T1301776-005 Moisture 1.000 12/3/13 0:00 tmt
T1301776-006 T1301776-006 Moisture 1.000 12/3/13 0:00 tmt
T1301776-007 T1301776-007 Moisture 1.000 12/3/13 0:00 tmt
T1301776-008 T1301776-008 Moisture 1.000 12/3/13 0:00 tmt

3860 S. Palo Verde Rd #302
Tucson, AZ 85714

Page 2 of 2

Moisture 20131203 373035 T1301776.xls
12/16/2013



% N A MM

ALS Envrionmental - Tucson, AZ AV JaTRIAI™ Analyst: TIFFANI TRAINITO

Residue Loss on Drying (Moisture), Total Solids, and Residue Loss on Ignition (Ash) Analysis Date: 12/3113 0:00

Gravimetric, 105C & 750C Reporting Limit: Detection Limit: Analyst Review: TIFFANI TRAINITO

Supervisor Review: Kbt}f) ]}I 3! 15

Method of Drying Temperature °C Start Time End Time Method of Ash Temperature °C Start Time End Time
OVEN 105 12/3/13 5:36 12/3/13 6:40
SX Sample ADL Cruc. & Wet arUCss Cruc. & Ash| Residual [ Total RL
e I(:lup Cruc. WL Sx Wt. Dﬂ:\: Sx Sx Wt Aot Bt ;S* gs? N:;l’st, TS, Ash, R

Type| Number % 0. g g q~ g % o o o o D | RPD | RPD

SX SAND BLANK 1 0.4258 1.4582 1.4576 0.06 0.06 99.94 0.01

SX AR 2028 CN 3618 2 0.4188 1.5003 1.3945 978 978 90.22 0.01 %R:102.9 TV:9.50

SX T1301776-001 3 1.2403 2.2772 2.2581 1.84 1.84 98.16 0.01
DUP T1301776-001D 4 1.2310 2.2492 2.2305 184 184 98.16 0.01 0.30 0.01

SX T1301776-002 5 1.2341 2.2635 2.2368 259 259 a7.41 001

SX T1301776-003 6 1.2345 2.2686 2.2360 3.15 3.15 96 85 0.01

SX T1301776-004 7 1.2343 22831 2.2650 1.73 173 98.27 0.01

SX T1301776-005 8 1.2380 2.2619 2.2501 1.15 1.15 98.85 0.01

SX T1301776-006 9 1.2410 2.2461 2.2159 3.00 3.00 97.00 c.01

SX T1301776-007 10 1.2314 2.2760 2.2637 1.18 118 98 82 0.01

SX T1301776-008 11 1.2397 2.2496 2.2403 092 092 99.08 0.01

SX K1312387-001 12 1.2345 2.2600 22215 3.75 7S 96.25 0.01

Note: Columns marked with * are reported on an "As Received" Basis. If the sample matrix is organic with no free moisture and requires only ash, enter the sample & cruc.
wt. in both "Cruc. & Wet Sx Wt." and "Cruc. & Dried Sx Wt." columns. Also Note that the SX type needs to be "dup" to allow for the spreadsheet to calculate the %RPD.

R s ; . 4 o 20131203 Moisture T1301776 K1312837
Residue Loss on Drying (Moisture), Total Solids, and Residue Loss on Ignition (Ash) 12/3/2013

Rev 01.0 Page of




ALS Envrionmental - Tucson, AZ Analyst:| T T

Residue Loss on Drying (Moisture), Total Solids, and Residue Loss on Ignition (Ash) Analysis Date:| ) / 3 / (3
Gravimetric, 105C & 750C Reporting Limit:[ 001 | Detection Limit:| 0.01 Analyst Review:| T T
Supervisor Review:
Method of Drying Temperature °C Start Time End Time Method of Ash Temperature °C Start Time End Time
r 1\ lo S 5. ﬁ( p LdD
o SAsmple il Cup | Cruc. Wt. Crté(;. SIV:Vet :;';:3';( cm;)’(ﬁ‘v?sh Res'flual Tofal L Ash = Moist, | TS, Ash, e
Type N mboe M;:st No. g 5 v\:: : M;:st Mg/:st % %* % | RPD | RPD | RPD
Sound Blant- V| od2sy 14582 [LUS o
A2 2026 (Y ot 2 o 418y [1.5003 |(.BUS
T30 e —c0! g |j.ou03|2.2372[2. 235%|
{ —oulD Y |].3316 [gu42 |g. 2365
| ol S ltazyl |a.ae35 [2. 208
~S63 L [1-23ysS [2.2650 . 2300
—oe 3 1. 3343 |2.283) |2- XSO
— xS § |).2350 |22019 [3-250
—cie 9 _[1-24% [5.9uul |2-9189
— oo 106 [1.2314 |2-23u0 [9. 337
st O U |1.233F |24l |2-9Y03
1131338 F-col 13 |1.23YS|2. 2400 |2.2245

Note: Columns marked with * are reported on an "As Received” Basis. If the sample matrix is organic with no free moisture and requires only ash, enter the sample & cruc.
wt. in both "Cruc. & Wet Sx Wt." and "Cruc. & Dried Sx Wt." columns. Also Note that the SX type needs to be "dup" to allow for the spreadsheet to calculate the %RPD.

) ) . Benchsheet - Residue and Total Solids w ADL Rev01.0
Residue Loss on Drying (Moisture), Total Solids, and Residue Loss on Ignition (Ash) 12/2/2013

Rev 01.0 Page of




Analytical Run Worksheet

Run #: 373035 CAS Lab: TUCSON
Instrument: T-TGA-01 Team: Elemental
Run Status: Draft Assigned To : RPOULSEN
Run Date: 12/03/2013 11:50 AM

Seq#  Lab Sample 1D Bottle QC Type Container Barcode Client Sample 1D - Method / Test / Prep Method Df Parent
1 TI1301776-001 .04 A OO GERTOA ATCAAMNMRAN ~ SED-DA-036R(0-0.5) ASTM D2974-07a / Moisture / 1

2 T1301776-002 .04 0 OO A O SED-DA-037R(0-0..5) ASTM D2974-07a / Moisture / 1

3 T1301776-003 .04 VERC AN RO AT AT SOTC AUV AUAANAN -~ SED-DA-037R(0-0.5) ASTM D2974-07a / Moisture / 1

MS/MSD

4 T1301776-006 .04 (000 AR AT LU DAL IOAAANE ~ SED-DA-034R(0-0.5) ASTM D2974-07a / Moisture / !

5 T1301776-007 04 010 0 OO O O = SED-DA=035R(0-0.5) ASTM D2974-07a / Moisture / 1

6  T1301776-008 04 (AT ARV~ SED-DA-Dup-10-112013  ASTM D2974-07a / Moisture / 1

Printed 12/16/13 11:50 Analytical Run Worksheet Page I of |



ALS Environmental - Tucson, AZ

Air Dry Loss
Gravimetric, 35C

Reporting Limit:| 0.01

Detection Limit:

Analyst: RC

Analysis Date: 11/2113 0:00

Analyst Review:| \2C \2{0 3 |20 13

Supervisor Review: | KT/\ |2/5//2

Temperature “C Start Time End Time
35 11/21/13 1506 11/25/13 0918
il Cruc. Wt. Cruc. & Wet Sx Wt. Cruc. & Dried Sx Wt.
Sample Number ADL Moisture Remarks

Type g9 g g
T1301776-001 87.30 315.10 176.90 60.67
T1301776-002 94.00 383.90 180.10 70.30
T1301776-003 100.60 388.50 189.70 69.05
T1301776-004 87.20 363.80 149.40 77.51
T1301776-005 94.90 471.40 317.60 40.85
T1301776-006 87.60 439.00 263.20 50.03
T1301776-007 89.80 425.40 240.60 55.07
T1301776-008 92,70 490.70 337.30 3884

Remarks
Air Dry Loss 20131121 ADLT1301776
Rev 01.0 12/3/2013

Page ____of ____
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ALS Environmental - Tucson, AZ

Analyst: (2.
Air Dry Loss Analysis Date:| |[| |21 fzolg
Gravimetric, 35C Reporting Limit:| 0.01 Detection Limit: Analyst Review:
Supervisor Review:
§5 alzel2 1506 W2¢l2012 0918
SX 3
e Sample Number Cruc; Wt. Cruc. & V;et Sx Wt Cruc. & Dl;ed Sx Wt. ADL Moisture Hemmarks
3011 ~o0| B3 318\ 6.1
0o [k 94.0 | 383.9 160.
&3 [00.6 3885 LY, T
ood | B%R2 262 8 4.4
oS | 949 4.4 3L
00k | BFL | 4390 2632
00t Q1.8 5 e 240 .4
008 | 92 %+ 4303 3393

Remarks

Air Dry Loss
Rev 01.0

Page ____

of

Benchsheet - ADL Rev01.0
11/18/2013




(N quﬁ

: National Institute of Standards & Technology

Report of Infrestigation
Reference Material 8704

Buffalo River Sediment

This Reference Material (RM) is intended primarily for use in the analysis of sediments, soils, or materials of a
similar matrix. A wunit of RM 8704 consists of 50 g of freeze-dried, radiation-sterilized, homogenized, river
sediment that is very similar in composition to SRM 2704, Buffalo River Sediment, having been collected at the
same time and location (see “Source and Preparation of Material”).

Reference Concentration Values: Reference values for concentrations of 25 elements are given in Table 1.
Reference values are noncertified values that are the best estimate of the true value; however, the values do not meet
the NIST criteria for certification and are provided with associated uncertainties that may not include all sources of
uncertainty.

Information Concentration Value: An information value for arsenic is provided in Table 2. An information
value is a noncertified value for which there is insufficient information to assign an uncertainty.

Expiration of Values Assignment: RM 8704 is valid, within the measurement uncertainties specified, until
01 December 2017, provided the RM is handled and stored in accordance with instructions given in this Report of
Investigation (see “Instructions for Use”). This report is nullified if the RM is damaged, contaminated, or otherwise
modified.

Maintenance of Reference Values: NIST will monitor this RM over the period of its validity. If substantive
technical changes occur that affect the reference values, NIST will notify the purchaser. Registration (see attached
sheet) will facilitate notification.

The overall direction and coordination of the analyses were provided by G.C. Turk of the NIST Chemical Sciences
Division.

Spectrometric measurements were performed by A.P.Lindstrom of the NIST Materials Measurement Science
Division and G.C. Turk, L.J. Wood, and L.L. Yu of the NIST Chemical Sciences Division. Instrumental Neutron
Activation Analysis was performed by R.R. Greenberg of the NIST Chemical Sciences Division.

Statistical consultation was provided by W.F. Guthrie of the NIST Statistical Engineering Division.

Support aspects involved in the issuance of this RM were coordinated through the NIST Office of Reference
Materials.

Carlos A. Gonzalez, Chief
Chemical Sciences Division

Gaithersburg, MD 20899 Robert L, Watters, Jr., Director

Report Issue Date: 30 January 2013 Office of Reference Materials
Report Revision History on Last Page

RM 8704 Page 1 of 4



The uncertainty in the reference values for iron, cobalt, and chromium, derived from the equally weighed mean of a
spectrometric comparison to SRM 2704 (using both ICPMS and ICPOES) and an independent INAA analysis, is
expressed as an expanded uncertainty, U, at the 95 % level of confidence, and is calculated according to the ISO
and NIST Guides [1]. The expanded uncertainty is calculated as U = ku,, where u, is intended to represent, at the
level of one standard deviation, the combined effects of the uncertainty in the spectrometric comparison (which
includes ICPMS measurement uncertainty, ICPOES measurement uncertainty, and the uncertainty of the SRM 2704
certified value), the uncertainty of the INAA measurement, and the uncertainty of corrections for method biases [2].
The uncertainty for the SRM 2704 certified value has been recalculated from the original data according to ISO
measurement uncertainty guidelines. The coverage factor, £, was obtained from the Student’s #-distribution
corresponding to the calculated effective degrees of freedom of u. using a level of confidence of 95 %.

The uncertainty in the reference values of cerium, cesium, europium, hafnium, antimony, scandium, and thorium,
derived from INAA analysis alone, is expressed as an expanded uncertainty, U, at the 95 % level of confidence, and
is calculated according to the ISO Guides [1]. The expanded uncertainty is calculated as U= ku., where u, is
intended to represent, at the level of one standard deviation, the uncertainty of the INAA measurements. The
coverage factor, k, was obtained from the Student’s r-distribution corresponding to the calculated effective degrees
of freedom of u, using a level of confidence of 95 %.

The uncertainty in the reference value of carbon, derived from comparison to SRM 2704 using combustion analysis,
is expressed as an expanded uncertainty, U, at the 95 % level of confidence, and is calculated according to the ISO
Guides [1]. The expanded uncertainty is calculated as U = ku,, where u, is intended to represent, at the level of one
standard deviation, the combined effects of the combustion analysis measurement uncertainty and the uncertainty of
the SRM 2704 certified value. The uncertainty for the SRM 2704 certified value has been recalculated from the
original data according to ISO measurement uncertainty guidelines. The coverage factor, k, was obtained from the
Student’s z-distribution corresponding to the calculated effective degrees of freedom of u. using a level of
confidence of 95 %. '

Table 2. Information Concentration Value for Arsenic for RM 8704

Element Mass Fraction
(mg/kg)
Arsenic 17

Information Value for Arsemic: This information value was determined by spectrometric comparison to
SRM 2704 using ICPMS after adjusting the certified value of arsenic in SRM 2704 downward by 6 %. The
adjustment is based on measurements made at NIST since 1996, that indicate the certified value for SRM 2704 is
no longer valid due to a loss of approximately 6 % of the arsenic from SRM 2704. The arsenic value in RM 8704 is
given for information only because there is insufficient information to assign an uncertainty.

REFERENCES

[1] JCGM 101:2008; Evaluation of Measurement Data — Supplement 1 to the “Guide to the Expression of
Uncertainty in Measurement” — Propagation of Distributions using a Monte Carlo Method, Joint Committee
for Guides in Metrology (JCGM) (2008) available at
http://www .bipm.org/utils/common/documents/jcgm/JCGM_101_2008_E.pdf (accessed Jan 2013).

[2] Levenson, M.S.; et al, An ISO GUM Approach to Combining Results from Multiple Methods; unpublished
manuscript.

Report Revision History: 30 January 2013 (Removed copper and thallium from list of elements analyzed by ICPMS); 08 January 2008 (Update
of expiration date and editorial changes); 03 March 2000 (Original report date).

Users of this RM should ensure that the Report of Investigation in their possession is current. This can be
accomplished by contacting the SRM Program: telephone (301) 975-2200; fax (301) 948-3730;
e-mail srminfo@nist.gov, or via the Internet at htip://www.nist.gov/srm.
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Standard Reference Material® 1944

New York/New Jersey Waterway Sediment

This Standard Reference Material (SRM) is a mixture of marine sediment collected near urban areas in New York
and New Jersey. SRM 1944 is intended for use in evaluating analytical methods for the determination of selected
polycyclic aromatic hydrocarbons (PAHs), polychlorinated biphenyl (PCB) congeners, chlorinated pesticides, and
trace elements in marine sediment and similar matrices. Reference values are also provided for selected dibenzo-p-
dioxin and dibenzofuran congeners, total organic carbon, total extractable material, and particle-size characteristics.
All of the constituents for which certified, reference, and information values are provided in SRM 1944 were
naturally present in the sediment material before processing. A unit of SRM 1944 consists of a bottle containing
50 g of radiation sterilized, freeze-dried sediment material.

Certified Concentration Values: Certified values for concentrations, expressed as mass fractions, for 24 PAHs,
35 PCB congeners (some in combination), four chlorinated pesticides, and nine trace elements are provided in
Tables 1-4. A NIST certified value is a value for which NIST has the highest confidence in its accuracy in that all
known or suspected sources of bias have been investigated or accounted for by NIST. The certified values for the
PAHs, PCB congeners, and chlorinated pesticides are based on the agreement of results obtained at NIST from two
or more chemically independent analytical techniques. The certified values for the trace elements are based on
NIST measurements by one technique and additional results from several collaborating laboratories.

Reference Concentration Values: Reference values for concentrations, expressed as mass fractions, are provided
for 32 additional PAHs (some in combination) in Table 5, seven additional chlorinated pesticides in Table 6, and 19
additional inorganic constituents in Tables 7 and 8. Reference values are provided in Table 9 for the 17 2,3,7,8-
substituted polychlorinated dibenzo-p-dioxin and dibenzofuran congeners and total tetra-, penta-, hexa-, and hepta-
congeners of polychlorinated dibenzo-p-dioxin and dibenzofuran. Reference values for particle-size characteristics
are provided in Table 10. Reference values for total organic carbon and percent extractable mass are provided in
Table 11. Reference values are noncertified values that are the best estimate of the true value; however, the values
do not meet the NIST criteria for certification and are provided with associated uncertainties that may reflect only
measurement precision, may not include all sources of uncertainty, or may reflect a lack of sufficient statistical
agreement among multiple analytical methods. Explanations in support of each reference value are given as notes
in Tables 5-11.

Information Concentration Values: Information values for concentrations, expressed as mass fractions, are
provided in Table 12 for eight additional trace elements. An information value is considered to be a value that will
be of interest and use to the SRM user, but insufficient information is available to assess the uncertainty associated
with the value or only a limited number of analyses were performed.

Expiration of Certification: The certification of SRM 1944 is valid, within the measurement uncertainty
specified, until 31 March 2019, provided the SRM is handled in accordance with instructions given in this
certificate (see “Instructions for Use”). The certification is nullified if the SRM is damaged, contaminated, or
otherwise modified.

Maintenance of SRM Certification: NIST will monitor this SRM over the period of its certification. If
substantive technical changes occur that affect the certification before the expiration of this certificate, NIST will
notify the purchaser. Registration (see attached sheet) will facilitate notification.

The coordination of the technical measurements leading to the certification was under the leadership of S.A. Wise
of the NIST Analytical Chemistry Division.

Stephen A. Wise, Chief

Analytical Chemistry Division

Gaithersburg, MD 20899 Robert L. Watters, Jr., Chief

Certificate Issue Date: 22 December 2008 Measurement Services Division
See Certificate Revision History on Pagel7
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Consultation on the statistical design of the experimental work and evaluation of the data were provided by
M.G. Vangel and M.S. Levenson of the NIST Statistical Engineering Division.

Support aspects involved in the issuance of this SRM were coordinated through the NIST Measurement Services
Division.

The sediment material was collected with the assistance of the New York District of the U.S. Army Corp of
Engineers (ACENYD), who provided the expertise in the site selection, the ship, sampling equipment, and
personnel. L. Rosman of ACENYD and R. Parris (NIST) coordinated the collection of this sediment material.
Collection and preparation of SRM 1944 were performed by R. Parris, M. Cronise, and C. Fales (NIST); L. Rosman
and P. Higgins (ACENYD); and the crew of the Gelberman from the ACE Caven Point facility in Caven Point, NJ.

Analytical measurements for the certification of SRM 1944 were performed at NIST by E.S. Beary, D.A. Becker,
R. Demiralp, R.R. Greenberg, M. Lopez de Alda, K.E. Murphy, B.J. Porter, D.L. Poster, L.C. Sander,
M.M. Schantz, and L. Walton of the Analytical Chemistry Division. Measurements for percent total organic carbon
measurements were provided by three commercial laboratories and T.L. Wade of the Geochemical and
Environmental Research Group, Texas A&M University (College Station, TX). The particle-size distribution data
were provided by Honeywell, Inc. (Clearwater, FL).

Analytical measurements for the polychlorinated dibenzo-p-dioxins and dibenzofurans were the results of an
interlaboratory comparison study among 14 laboratories (see Appendix A) coordinated by S.A. Wise of the NIST
Analytical Chemistry Division and R. Turle and C. Chiu of Environment Canada, Environmental Technology
Centre, Analysis and Air Quality Division (Ottawa, Ontario, Canada). Analytical measurements for selected trace
elements were provided by the International Atomic Energy Agency (IAEA, Seibersdorf, Austria) by
M. Makarewicz and R. Zeisler. Results were also used from seven laboratories (see Appendix B) that participated
in an intercomparison exercise coordinated by S. Willie of the Institute for National Measurement Standards,
National Research Council Canada (NRCC, Ottawa, Ontario, Canada).

NOTICE AND WARNING TO USERS
Storage: SRM 1944 must be stored in its original bottle at temperatures less than 30 °C away from direct sunlight.

Handling: This material is naturally occurring marine sediment from an urban area and may contain constituents of
unknown toxicities; therefore, caution and care should be exercised during its handling and use.

INSTRUCTIONS FOR USE

Prior to removal of subsamples for analysis, the contents of the bottle should be mixed. The concentrations of
constituents in SRM 1944 are reported on a dry-mass basis. The SRM, as received, contains approximately 1.3 %
moisture. The sediment sample should be dried to a constant mass before weighing for analysis, or if the
constituents of interest are volatile, a separate subsample of the sediment should be removed from the bottle at the
time of analysis and dried to determine the concentration on a dry-mass basis.

PREPARATION AND ANALYSIS'

Sample Collection and Preparation: The sediment used to prepare this SRM was collected from six sites in the
vicinity of New York Bay and Newark Bay in October 1994. Site selection was based on contaminant levels
measured in previous samples from these sites and was intended to provide relatively high concentrations for a
variety of chemical classes of contaminants. The sediment was collected using an epoxy-coated modified Van
Veen-type grab sampler designed to sample the sediment to a depth of 10 cm. A total of approximately 2100 kg of
wet sediment was collected from the six sites. The sediment was freeze-dried, sieved (nominally 250 pm to 61 pum),
homogenized in a cone blender, radiation sterilized (*Co), and then packaged in screw-capped amber glass bottles.

'Certain commercial equipment, instruments or materials are identified in this certificate to adequately specify the
experimental procedure. Such identification does not imply recommendation or endorsement by the National Institute of
Standards and Technology, nor does it imply that the materials or equipment identified are necessarily the best available for the
purpose.
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Conversion to Dry-Mass Basis: The results for the constituents in SRM 1944 are reported on a dry-mass basis;
however, the material “as received” contains residual moisture. The amount of moisture in SRM 1944 was
determined by measuring the mass loss after freeze-drying subsamples of 1.6 g to 2.5 g for five days at 1 Pa with a
-10 °C shelf temperature and a -50 °C condenser temperature. The moisture content in SRM 1944 at the time of the
certification analyses was 1.25 % £ 0.03 % (95 % confidence level).

Polycyclic Aromatic Hydrocarbons: The general approach used for the value assignment of the PAHs in
SRM 1944 was similar to that reported for the recent certification of several environmental matrix SRMs [1-5] and
consisted of combining results from analyses using various combinations of different extraction techniques and
solvents, cleanup/isolation procedures, and chromatographic separation and detection techniques. This approach
consisted of Soxhlet extraction and pressurized fluid extraction (PFE) using dichloromethane (DCM) or a
hexane/acetone mixture, cleanup of the extracts using solid phase extraction (SPE) or normal-phase liquid
chromatography (LC), followed by analysis using the following techniques: (1) reversed-phase liquid
chromatography with fluorescence detection (LC-FL) for analysis of the total PAH fraction, (2) reversed-phase LC-
FL analysis of isomeric PAH fractions isolated by normal-phase LC (i.e., multidimensional LC), (3) gas
chromatography/mass spectrometric (GC/MS) analysis of the PAH fraction on three stationary phases of different
selectivity, i.e., a 5 % (mole fraction) phenyl-substituted methylpolysiloxane phase, a 50 % (mole fraction) phenyl-
substituted methylpolysiloxane phase, and a smectic liquid crystalline stationary phase.

Six sets of GC/MS results, designated as GC/MS (I), GC/MS (II), GC/MS (IIT), GC/MS (1IV), GC/MS (V), and
GC/MS (Sm), were obtained using three columns with different selectivities for the separation of PAHs. For
GC/MS (I) analyses, duplicate subsamples of 1 g from eight bottles of SRM 1944 were Soxhlet extracted for 24 h
with DCM. Copper powder was added to the extract to remove elemental sulfur. The concentrated extract was
passed through a silica SPE cartridge and eluted with 2 % DCM in hexane. The processed extract was then
analyzed by GC/MS using a 0.25 mm i.d. x 60 m fused silica capillary column with a 5 % phenyl-substituted
methylpolysiloxane phase (0.25 pum film thickness) (DB-5 MS, J&W Scientific, Folsom, CA). The GC/MS (II)
analyses were performed using 1 g to 2 g subsamples from three bottles of SRM 1944 and 2 g to 3 g subsamples
from three bottles of SRM 1944 that had been mixed with a similar amount of water (i.e., a wetted sediment). These
samples were Soxhlet extracted with DCM and processed through the silica SPE as described above; however, the
extract was further fractionated using normal-phase LC on a semi-preparative aminopropylsilane column to isolate
the PAH fraction [6-9]. The PAH fraction was then analyzed using the same column as described above for GC/MS
(I); however, the subsamples were extracted, processed and analyzed as part of three different sample sets at
different times using different calibrations for each set. For the GC/MS (III), 1 g to 2 g subsamples from six bottles
of SRM 1944 were Soxhlet extracted for 18 h with 250 mL of a mixture of 50 % hexane/50 % acetone (volume
fractions). The extracts were then processed and analyzed as described for GC/MS (II). For GC/MS (IV) analyses,
1 g to 2 g subsamples from six bottles of SRM 1944 were extracted using PFE with a mixture of 50 % hexane/50 %
acetone as described by Schantz et al. [10], and the extracts were processed as described above for GC/MS (II). The
GC/MS (V) results were obtained by analyzing three of the same PAH fractions that were analyzed in GC/MS (III)
and three of the PAH fractions that were analyzed in GC/MS (IV) using a 50 % phenyl-substituted
methylpolysiloxane stationary phase (0.25 mm i.d. x 60 m, 0.25 pm film thickness) (DB-17MS, J&W Scientific,
Folsom, CA). For GC/MS (Sm) 1 g to 2 g subsamples from six bottles of SRM 1944 were Soxhlet extracted
for 24 h with 250 mL of DCM. The extracts were processed as described above for GC/MS (I) using an
aminopropylsilane SPE cartridge followed by GC/MS analysis using 0.2 mm i.d. x 25 m (0.15 pm film thickness)
smectic liquid crystalline phase (SB-Smectic, Dionex, Lee Scientific Division, Salt Lake City, UT).

Two sets of LC-FL results, designated as LC-FL (Total) and LC-FL (Fraction), were used in the certification
process. Subsamples of approximately 1 g from six bottles of SRM 1944 were Soxhlet extracted for 20 h using 200 mL
of 50 % hexane/50 % acetone (volume fractions). The extracts were concentrated and then processed through two
aminopropylsilane solid phase extraction (SPE) cartridges connected in series to obtain the total PAH fraction. A
second 1 g subsample from the six bottles was Soxhlet extracted and processed as described above; the PAH
fraction was then fractionated further on a semi-preparative aminopropylsilane column (puBondapak NH,,
9 mm i.d. X 30 cm, Waters Associates, Milford, MA) to isolate isomeric PAH fractions as described previously [6-
9]. The total PAH fraction and the isomeric PAH fractions were analyzed using a 5-um particle-size polymeric
octadecylsilane (C;g) column (4.6 mm i.d. x 25 cm, Hypersil-PAH, Keystone Scientific, Inc., Bellefonte, PA) with
wavelength programmed fluorescence detection [7,8]. For all of the GC/MS and LC-FL measurements described
above, selected perdeuterated PAHs were added to the sediment prior to solvent extraction for use as internal
standards for quantification purposes.
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Homogeneity Assessment for PAHs: The homogeneity of SRM 1944 was assessed by analyzing duplicate
samples of 1 g from eight bottles selected by stratified random sampling. Samples were extracted, processed, and
analyzed as described above for GC/MS (I). No statistically significant differences among bottles were observed
for the PAHs at the 1 g sample size.

PCBs and Chlorinated Pesticides: The general approach used for the determination of PCBs and chlorinated
pesticides in SRM 1944 was similar to that reported for the recent certification of several environmental matrix
SRMs [2,4,11,12,13], and consisted of combining results from analyses using various combinations of different
extraction techniques and solvents, cleanup/isolation procedures, and chromatographic separation and detection
techniques. This approach consisted of Soxhlet extraction and PFE using DCM or a hexane/acetone mixture,
cleanup/isolation using SPE or LC, followed by analysis using GC/MS and gas chromatography with electron
capture detection (GC-ECD) on two columns with different selectivity.

Eight sets of results were obtained designated as GC-ECD (I) A and B, GC-ECD (II) A and B, GC/MS (I), GC/MS
(II), GC/MS (I1I), and QA Exercise. For the GC-ECD (I) analyses, 1 g subsamples from four bottles of SRM 1944
were Soxhlet extracted with DCM for 18 h. Copper powder was added to the extract to remove elemental sulfur.
The concentrated extract was passed through a silica SPE cartridge and eluted with 10 % DCM in hexane. The
concentrated eluant was then fractionated on a semi-preparative aminopropylsilane column to isolate two fractions
containing: (1) the PCBs and lower polarity pesticides, and (2) the more polar pesticides. GC-ECD analyses of the
two fractions were performed on two columns of different selectivities for PCB separations: 0.25 mm % 60 m fused
silica capillary column with a 5 % phenyl-substituted methylpolysiloxane phase (0.25 um film thickness) (DB-5,
J&W Scientific, Folsom, CA) and a 0.32 mm % 100 m fused silica capillary column with a 50 % (mole fraction)
octadecyl (C-18) methylpolysiloxane phase (0.1 pm film thickness) (CPSil 5 C18 CB, Chrompack International,
Middelburg, The Netherlands). The results from the 5 % phenyl phase are designated as GC-ECD (IA) and the
results from the C-18 phase are designated as GC-ECD (IB). A second set of samples was also analyzed by
GC-ECD (i.e., GC-ECD IIA and IIB). Subsamples of 1 g to 2 g from three bottles of SRM 1944 and 2 gto 3 g
subsamples from three bottles of SRM 1944 that had been mixed with a similar amount of water (i.e., a wetted
sediment) were extracted, processed, and analyzed as described above for GC-ECD (I); however, the subsamples
were extracted, processed and analyzed as part of three different sample sets at different times using different
calibrations for each set.

Three sets of results were obtained by GC/MS. For GC/MS (I), 1 g to 2 g subsamples from six bottles were Soxhlet
extracted with a mixture of 50 % hexane/50 % acetone. Copper powder was added to the extract to remove
elemental sulfur. The concentrated extract was passed through a silica SPE cartridge and eluted with 10 % DCM
in hexane. The extract was then analyzed by GC/MS using a 0.25 mm x 60 m fused silica capillary column with
a 5 % phenyl-substituted methylpolysiloxane phase (0.25 pm film thickness). The GC/MS (II) results were
obtained in the same manner as the GC/MS (I) analyses except that the six subsamples were extracted using PFE as
described by Schantz et al. [10]. The GC/MS (III) analyses were performed on the same extract fractions analyzed
in GC-ECD (II) using the 5 % phenyl-substituted methylpolysiloxane phase describe above for GC/MS (I). For
both the GC-ECD and GC/MS analyses, two PCB congeners that are not significantly present in the sediment
extract (PCB 103 and PCB 198 [14,15]), and 4,4'-DDT-dg were added to the sediment prior to extraction for use as
internal standards for quantification purposes.

In addition to the analyses performed at NIST, SRM 1944 was used in an interlaboratory comparison exercise in
1995 as part of the NIST Intercomparison Exercise Program for Organic Contaminants in the Marine Environment
[16]. Results from 19 laboratories that participated in this exercise were used as the eighth data set in the
determination of the certified values for PCB congeners and chlorinated pesticides in SRM 1944. The laboratories
participating in this exercise used the analytical procedures routinely used in their laboratories to measure PCB
congeners and chlorinated pesticides.

Polychlorinated Dibenzo-p-dioxins and Dibenzofurans: Value assignment of the concentrations of the
17 2,3,7,8-substituted polychlorinated dibenzo-p-dioxin and dibenzofuran congeners and the total tetra- through
hepta-substituted polychlorinated dibenzo-p-dioxins and dibenzofurans was accomplished by combining results
from the analysis of SRM 1944 by 14 laboratories that participated in an interlaboratory comparison study (see
Appendix A). Each laboratory analyzed three subsamples (typically 1 g) of SRM 1944 using their routine analytical
procedures and gas chromatography with high resolution mass spectrometric detection (GC-HRMS).
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The analytical procedures used by all of the laboratories included spiking with '*C-labeled surrogates (internal
standards); Soxhlet extraction with toluene; sample extract cleanup with acid/base silica, alumina, and carbon
columns; and finally analysis of the cleaned up extract with GC-HRMS. Most of the laboratories used a 5 %
phenyl-substituted methylpolysiloxane phase capillary column (DB-5), and about half of the laboratories confirmed
2,3,7,8-tetrachlorodibenzofuran using a 50 % (mole fraction) cyanopropylphenyl-substituted methylpolysiloxane
capillary column (DB-225, J&W Scientific, Folsom, CA).

Analytical Approach for Inorganic Constituents: Value assignment for the concentrations of selected trace
elements was accomplished by combining results of the analyses of SRM 1944 from NIST, NRCC, IAEA, and
seven selected laboratories that participated in an interlaboratory comparison exercise coordinated by the NRCC
[17] (see Appendix B). A similar approach was recently used to provide certified and reference concentration
values for trace elements in two mussel tissue materials [18-20]. The analytical methods used for the determination
of each element are summarized in Table 13. For the certified concentration values listed in Table 4, results were
combined from: (1) analyses at NIST using isotope dilution inductively coupled plasma mass spectrometry (ID-
ICPMS) or instrumental neutron activation analysis (INAA), (2) analyses at NRCC using ID-ICPMS, graphite
furnace atomic absorption spectrometry (GFAAS), and/or inductively coupled plasma atomic emission spectroscopy
(ICPAES), (3) analyses at IAEA using INAA, and (4) the mean of the results from seven selected laboratories that
participated in the NRC interlaboratory comparison exercise. The reference concentration values in Table 7 were
determined by combining results from (1) analyses performed at NIST using INAA; (2) analyses at NRCC using
ID-ICPMS, GFAAS, ICPAES, and/or cold vapor atomic absorption spectroscopy (CVAAS); (3) analyses at IAEA
using INAA; and (4) the mean of the results from five to seven laboratories that participated in the NRCC
interlaboratory comparison exercise. The information concentration values in Table 12 were determined by INAA
at NIST and [AEA.

NIST Analyses using ID-ICPMS: Lead, cadmium, and nickel were determined by ID-ICPMS [21]. Subsamples
(0.4 g to 0.5 g) from six bottles of the SRM were spiked with *Pb, '"'Cd, and **Ni and wet ashed using a
combination of nitric, hydrochloric, hydrofluoric, and perchloric acids. Lead and cadmium were determined in the
same sample; nickel was determined in a second sample set. A small amount of crystalline material remained after
the acid dissolution. Lithium metaborate fusion was performed on this residue to confirm that the residue contained
insignificant amounts of the analytes. Cadmium and nickel were separated from the matrix material to eliminate the
possibility of spectral interferences, and concentrations were determined from the measurement of the ''*Cd/'''Cd
and “Ni/*Ni ratios, respectively. The **Pb/**Pb ratios were measured directly because interferences at these
masses are negligible.

NIST Analyses using INAA: Analyses were performed in two steps [22]. Elements with short-lived irradiation
products (Al, Ca, Cl, K, Mg, Mn, Na, Ti, and V) were determined by measuring duplicate 300 mg samples from
each of 10 bottles of SRM 1944. The samples, standards, and controls were packaged in clean polyethylene bags
and were individually irradiated for 15 s in the NIST Reactor Pneumatic Facility RT-4. Reactor power was
20 megawatts which corresponds to a neutron fluence rate of about 8 x 10" cm™s™. After irradiation, the samples,
controls, and standards were repackaged in clean polyethylene bags and counted (gamma-ray spectrometry) three
times at different decay intervals. A sample to detector distance (counting geometry) of 20 cm was used. Elements
with long-lived irradiation products (Ag, As, Br, Co, Cr, Cs, Fe, Rb, Sb, Sc, Se, Th, and Zn) were determined by
measuring one 300 mg sample from each of nine bottles of SRM 1944. The samples, standards, controls, and blank
polyethylene bags were irradiated together for a total of 1 h at a reactor power of 20 megawatts. Approximately
four days after irradiation, the polyethylene bags were removed, and each sample, standard, control, and blank was
counted at 20 cm from the detector. The samples were then recounted at 10 cm from another detector. After an
additional decay time of about one month, the samples, standards, controls, and blanks were counted a third time (at
10 cm) from the second detector.

Particle-Size Information: Dry particle-size distribution measurements for SRM 1944 were obtained as part of a
collaborative effort with Honeywell's Particle and Components Measurements Laboratory (Clearwater, FL). A
Microtrac particle analyzer, which makes use of light-scattering techniques, was used to measure the particle-size
distribution of SRM 1944. Briefly, a reference beam is used to penetrate a field of particles and the light that
scatters in the forward direction from the field is measured and the particle size as a volume distribution is derived
via a computer-assisted analysis. From these data, the total volume, average size, and a characteristic width of the
particle-size distribution are calculated. The system has a working range from 0.7 um to 700 pm.
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Total Organic Carbon and Percent Extractable Mass: Four laboratories provided results for Total Organic
Carbon (TOC) using similar procedures. Briefly, subsamples of approximately 200 mg were reacted with 6 N
hydrochloric acid and rinsed with deionized water prior to combustion in a gas fusion furnace. The carbon
monoxide and carbon dioxide produced were measured and compared to a blank for calculation of the percent TOC.
Each laboratory analyzed subsamples from six bottles of SRM 1944. For the determination of percent extractable
mass, six subsamples of approximately 1 g to 2 g of SRM 1944 were extracted using Soxhlet extraction for 18 h
with DCM. The extraction thimbles were allowed to air dry. After reaching constant mass, the difference in the
mass before and after extraction was determined.

Table 1. Certified Concentrations for Selected PAHs in SRM 1944

PAHs Mass Fractions in mg/kg (dry-mass basis)®®
Naphthalene 4% 1.65 £ 031
Phenanthrene(©®*"¢) 527 £ 0.22
Anthracene(©4¢"® 1.77 + 0.33
Fluoranthene! ¥ 892 £ 0.32
Pyrene©®*® 970 £ 042
Benzo[c]phenathrene®4<H" 0.76 + 0.10
Benz[a]anthracene®®* &M 4.72 + 0.11
Chrysene™ 486 £+  0.10'
Triphenylene™ 1.04 £ 027
Benzo[b]fluoranthene &™) 3.87 + 0.42
Benzo[j]fluoranthene™ 2.09 + 0.44
Benzo[k]fluoranthene®4 &) 2.30 + 0.20
Benzo[a]fluoranthene!*4) 0.78 + 0.12
Benzo[e]pyrene©4¢) 3.28 + 0.11
Benzo[a]pyrene ©®¢ &) 4.30 + 0.13
Perylene(©®eeh) 1.17 + 0.24
Benzo[ghi]perylene®¥) 2.84 + 0.10
Indeno[1,2,3-cd]pyrene®4+) 278 + 010
Dibenz[a,j]anthracene*4*) 0.500 =+ 0.044
Dibenz[a,c]anthracene™ 0.335 =+ 0.013
Dibenz[a,h]anthracene™ 0424 =+ 0.069
Pentaphene ©®H 0288 +  0.026
Benzo[b]chrysene &4+ 0.63 + 0.10
Picene©* 0518 +  0.093

@ Concentrations reported on dry-mass basis; material as received contains approximately 1.3 % moisture.

® The results are expressed as the certified value + the expanded uncertainty. Each certified value is a mean of the means from
two or more analytical methods, weighted as described in Paule and Mandel [23]. Each uncertainty, computed according to
the CIPM approach as described in the ISO and NIST Guides [24], is an expanded uncertainty at the 95 % level of confidence,
which includes random sources of uncertainty within each analytical method as well as uncertainty due to the drying study.
The expanded uncertainty defines a range of values within which the true value is believed to lie, at a level of confidence of
approximately 95 %.

© GC/MS (I) on 5 % phenyl-substituted methylpolysiloxane phase after Soxhlet extraction with DCM.

@ GC/MS (I1) on 5 % phenyl-substituted methylpolysiloxane phase after Soxhlet extraction with DCM.

©) GC/MS (IIT) on 5 % phenyl-substituted methylpolysiloxane phase after Soxhlet extraction with 50 % hexane/50 % acetone.

O GC/MS (IV) on 5 % phenyl-substituted methylpolysiloxane phase after PFE with 50 % hexane/50 % acetone.

® LC-FL of total PAH fraction after Soxhlet extraction with 50 % hexane/50 % acetone.

(f‘) GC/MS (Sm) using a smectic liquid crystalline phase after Soxhlet extraction with DCM.

@ The uncertainty interval for chrysene was widened based on expert consideration of the analytical methods and analysis of the

_ data for all PAHs, which suggests that the half-widths of the expanded uncertainties should not be less than 2 %.

0 GC/MS (V) on 50 % phenyl-substituted methylpolysiloxane phase of extracts from GC/MS (IIT) and GC/MS (IV).

® LC-FL of isomeric PAH fractions after Soxhlet extraction with 50 % hexane/50 % acetone.
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Table 2. Certified Concentrations for Selected PCB Congeners® in SRM 1944

PCB Congeners Mass Fractions in pg/kg (dry-mass basis) ®°
PCB 8  (2,4-Dichlorobiphenyl)efehii®) 223 + 23
PCB 18 (2,2',5-Trichlorobiphenyl) <&t 51.0 + 2.6
PCB 28  (2,4,4'-Trichlorobiphenyl) (&% 80.8 + 27
PCB 31 (2,4',5-Trichlorobiphenyl) (<) 787 £ 1.6
PCB 44 (2,2',3,5-Tetrachlorobiphenyl) (4 &0 602 + 2.0
PCB 49 (2,2',4,5-Tetrachlorobiphenyl) (¢ &) 530 + 1.7
PCB 52 (2,2',5,5'-Tetrachlorobiphenyl) (¢ &h-0) 794 £ 20
PCB 66 (2,3',4,4"-Tetrachlorobiphenyl) ") 719 + 43
PCB 87 (2,2',3,4,5'-Pentachlorobiphenyl) (f&hi) 299 + 43
PCB 95 (2,2',3,5',6-Pentachlorobiphenyl) ") 650 + 89
PCB 99 (2,2',4,4',5-Pentachlorobiphenyl) (4fehiik) 375 + 24
PCB 101 (2,2',4,5,5"-Pentachlorobiphenyl) (&m0 734 £ 25
90 (2,2',3,4',5-Pentachlorobiphenyl)

PCB 105 (2,3,3',4,4"-Pentachlorobiphenyl) &%) 245 + 1.1
PCB 110 (2,3,3',4',6-Pentachlorobiphenyl) &) 63.5 + 47
PCB 118 (2,3',4,4',5-Pentachlorobiphenyl) (&R0 580 + 43
PCB 128 (2,2',3,3',4,4'-Hexachlorobiphenyl) (<&miik) 847 + 0.28
PCB 138 (2,2',3,4,4',5'-Hexachlorobiphenyl) (¢-<f&hiik) 621 + 3.0

163 (2,3,3',4',5,6-Hexachlorobiphenyl)
164 (2,3,3',4',5',6-Hexachlorobiphenyl)

PCB 149 (2,2',3,4',5',6-Hexachlorobiphenyl) (¢cf&miik) 497 + 12
PCB 151 (2,2',3,5,5',6-Hexachlorobiphenyl) (4<F&hii%) 1693 + 0.36
PCB 153 (2,2',4,4',5,5'-Hexachlorobiphenyl) (¢-cf&hiik) 740 + 29
PCB 156 (2.,3,3',4,4',5-Hexachlorobiphenyl) (< &) 6.52 + 0.66
PCB 170 (2,2',3,3',4,4',5-Heptachlorobiphenyl) (f&h:0 26 + 14
190 (2,3,3',4,4',5,5'-Heptachlorobiphenyl)
PCB 180 (2,2',3,4,4',5,5'-Heptachlorobiphenyl) (4f&hi-0 43 + 12
PCB 183 (2,2',3,4,4',5',6-Heptachlorobiphenyl) (¢&h) 1219 + 0.57
PCB 187 (2,2',3,4',5,5',6-Heptachlorobiphenyl) (4f&hi-0 251 + 1.0
159 (2,3,3',4,5,5'-Hexachlorobiphenyl)
182 (2,2',3',4,4',5,6'-Heptachlorobiphenyl)
PCB 194 (2,2',3,3',4,4',5,5'-Octachlorobiphenyl) ¢f&mi) 112 + 14
PCB 195 (2,2',3,3',4,4',5,6-Octachlorbiphenyl) (< &%) 375 + 0.39
PCB 206 (2,2',3,3',4,4',5,5',6-Nonachlorobiphenyl) (¢ &) 921 + 051
PCB 209 Decachlorobiphenyl (&0 6.81 + 033

@ PCB congeners are numbered according to the scheme proposed by Ballschmiter and Zell [14] and later revised by Schulte
and Malisch [15] to conform with IUPAC rules; for the specific congeners mentioned in this SRM, the Ballschmiter-Zell
numbers correspond to those of Schulte and Malisch. When two or more congeners are known to coelute under the conditions
used, the congener listed first is the major component; additional congeners may be present as minor components.

® Concentrations reported on dry-mass basis; material as received contains approximately 1.3 % moisture.

©) The results are expressed as the certified value + the expanded uncertainty. Each certified value is a mean of the means from
two or more analytical methods, weighted as described in Paule and Mandel [23]. Each uncertainty, computed according to
the CIPM approach as described in the ISO and NIST Guides [24], is an expanded uncertainty at the 95 % level of confidence,
which includes random sources of uncertainty within each analytical method as well as uncertainty due to the drying study.
The expanded uncertainty defines a range of values within which the true value is believed to lie, at a level of confidence of
approximately 95 %.

@ GC-ECD (IA) on 5 % phenyl-substituted methylpolysiloxane phase after Soxhlet extraction with DCM.

) GC-ECD (IB) on the 50 % C-18 dimethylpolysiloxane phase; same extracts analyzed as in GC-ECD (IA).

® GC-ECD (I1A) on 5 % phenyl-substituted methylpolysiloxane phase after Soxhlet extraction with DCM.

® GC-ECD (IIB) on the 50 % octadecyl (C-18) methylpolysiloxane phase; same extracts analyzed as in GC-ECD (IIA).

(f‘) GC/MS (I) on 5 % phenyl-substituted methylpolysiloxane phase after Soxhlet extraction with 50 % hexane/50 % acetone.

(T) GC/MS (IT) on 5 % phenyl-substituted methylpolysiloxane phase after PFE extraction with 50 % hexane/50 % acetone.

U GC/MS (II1) on 5 % phenyl-substituted methylpolysiloxane phase; same extracts analyzed as in GC-ECD (IIA).

® Results from 19 laboratories participating in an interlaboratory comparison exercise.

O The uncertainty interval for PCB 31 was widened based on expert consideration of the analytical methods and analysis of the
data for all PCB congeners, which suggests that the half-widths of the expanded uncertainties should not be less than 2 %.
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Table 3. Certified Concentrations for Selected Chlorinated Pesticides in SRM 1944

Chlorinated Pesticides Mass Fractions in pg/kg (dry-mass basis)®"
Hexachlorobenzene!® &) - 6.03 + 035
cis-Chlordane (a-Chlordane) 4" 1651 +  0.83
trans-Nonachlor ¢f&!) 820 + 051
4,4-DDTC4eLem) 119 + 11

@ Concentrations reported on dry-mass basis; material as received contains approximately 1.3 % moisture.

® The results are expressed as the certified value + the expanded uncertainty. Each certified value is a mean of the means from
two or more analytical methods, weighted as described in Paule and Mandel [23]. Each uncertainty, computed according to
the CIPM approach as described in the ISO and NIST Guides [24], is an expanded uncertainty at the 95 % level of confidence,
which includes random sources of uncertainty within each analytical method as well as uncertainty due to the drying study.
The expanded uncertainty defines a range of values within which the true value is believed to lie, at a level of confidence of
approximately 95 %.

© GC-ECD (IA) on 5 % phenyl-substituted methylpolysiloxane phase after Soxhlet extraction with DCM.

@ GC-ECD (IB) on the 50 % octadecyl (C-18) methylpolysiloxane phase; same extracts analyzed as in GC-ECD (IA).

©) GC-ECD (IIA) on 5 % phenyl-substituted methylpolysiloxane phase after Soxhlet extraction with DCM.

® GC-ECD (IIB) on the 50 % octadecyl (C-18) methylpolysiloxane phase; same extracts analyzed as in GC-ECD (IIA).

® GC/MS (I) on 5 % phenyl-substituted methylpolysiloxane phase after Soxhlet extraction with 50 % hexane/50 % acetone.

(f‘) GC/MS (IT) on 5 % phenyl-substituted methylpolysiloxane phase after PFE extraction with 50 % hexane/50 % acetone.

(T) GC/MS (III) on 5 % phenyl-substituted methylpolysiloxane phase; same extracts analyzed as in GC-ECD (II1A).

U Results from 19 laboratories participating in an interlaboratory comparison exercise.

Table 4. Certified Concentrations for Selected Inorganic Constituents in SRM 1944

Degrees of

Elements Freedom Mass Fractions in percent (dry-mass basis)™”
Aluminum©** 4 533 £ 049
Iron*® 6 353 £ 0.16

Mass Fractions in mg/kg (dry-mass basis)®®
Arsenic'***"® 10 189 + 28
Cadmium®™" 6 88 + 14
Chromium'®*"#? 9 266  + 24
Lead "™ 5 330+ 48
Manganese'* 8 505 + 25
Nickel " 6 761 + 56
Zinc©<&) 9 656  t 75

@The results are expressed as the certified value + the expanded uncertainty. The certified value is the mean of four results: (1)
the mean of NIST INAA or ID-ICPMS analyses, (2) the mean of two methods performed at NRCC, and (3) the mean of results
from seven selected laboratories participating in the NRCC intercomparison exercise, and (4) the mean results from INAA
analyses at IAEA. The expanded uncertainty in the certified value is equal to U = ku,, where U, is the combined standard
uncertainty and Kk is the coverage factor, both calculated according to the ISO and NIST Guides [24]. The value of u, is
intended to represent at the level of one standard deviation the combined effect of all the uncertainties in the certified value.
Here U, accounts for both possible method biases, within-method variation, and material inhomogeneity. The coverage factor,
k, is the Student's t-value for a 95 % prediction interval with the corresponding degrees of freedom. Because of the material
inhomogeneity, the variability among the measurements of multiple samples can be expected to be greater than that due to
measurement variability alone.

® Concentrations reported on dry-mass basis; material as received contains approximately 1.3 % moisture.

© Results from five to seven laboratories participating in the NRCC interlaboratory comparison exercise.

@ Measured at NIST using INAA.

©) Measured at NRCC using ICPAES.

® Measured at NRCC using GFAAS.

® Measured at IAEA using INAA.

“f) Measured at NIST using ID-ICPMS.

© Measured at NRCC using ID-ICPMS.
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Table 5. Reference Concentrations for Selected PAHs in SRM 1944

NOTE: These concentrations are provided as reference values because either the results have not been confirmed
by an independent analytical technique as required for certification or the agreement among results from multiple
methods was insufficient for certification. Although bias has not been evaluated for the procedures used, the
reference values should be useful for comparison with results obtained using similar procedures.

PAHs Mass Fractions in mg/kg (dry-mass basis)™"
1-Methylnaphthalene***? 052 + 0.03
2-Methylnaphthalene %" 095 + 0.05
Bipheny]©4¢? 032 + 0.07
Acenaphthene©*" 057 £ 0.03
Fluorene***" 085 + 0.3
Dibenzothiophene!**" 062 + 0.01®
1-Methylphenanthrene®? 1.7 + 0.1
2-Methylphenanthrene©®<? 1.90 + 0.06
3-Methylphenanthrene %" 2.1 + 0.1
4-Methylphenanthrene and 1.6 + 02
9-Methylphenanthrene >
2-Methylanthracene!**? 058 + 004
3,5-Dimethylphenanthrene 1.31 + 0.04
2,6-Dimethylphenanthrene 079 + 0.029
2,7-Dimethylphenanthrene 0.67 + 0.029
3,9-Dimethylphenanthrene' 242 £ 0.059
1,6-,2,9-, and 2,5—Dimethylphenanthrene(°) 1.67 + 0.03@
1,7-Dimethylphenanthrene'® 062 + 0.029
1,9- and 4,9-Dimethylphenanthrene'® 120 + 0.03®
1,8-Dimethylphenanthrene'® 024 + 0.019
1,2-Dimethylphenanthrene'® 028 + 0.019
8-Methylfluoranthene'® 086 + 0.02@
7-Methylfluoranthene' 069 + 0.02
1-Methylfluoranthene'® 0.66 + 0.029
3-Methylfluoranthene' 246 +  0.07
2-Methylpyrene 1.81 +  0.049
4-Methylpyrene' 144 £ 0.039
1-Methylpyrene 129 + 0.03
Anthanthrene™ 0.9 + 0.1

@ Concentrations reported on dry-mass basis; material as received contains approximately 1.3 % moisture.

® The reference value for each analyte is the equally-weighted mean of the means from two or more analytical methods or the
mean from one analytical technique. The uncertainty in the reference value defines a range of values that is intended to
function as an interval that contains the true value at a level of confidence of 95 %. This uncertainty includes sources of
uncertainty within each analytical method, among methods, and from the drying study.

© GC/MS (I) on 5 % phenyl-substituted methylpolysiloxane phase after Soxhlet extraction with DCM.

@ GC/MS (I1) on 5 % phenyl-substituted methylpolysiloxane phase after Soxhlet extraction with DCM.

©) GC/MS (I1I) on 5 % phenyl-substituted methylpolysiloxane phase after Soxhlet extraction with 50 % hexane/50 % acetone.

O GC/MS (IV) on 5 % phenyl-substituted methylpolysiloxane phase after PFE with 50 % hexane/50 % acetone.

® The uncertainty interval for this compound was widened in accordance with expert consideration of the analytical procedures,
along with the analysis of the data as a whole, which suggests that the half-widths of the expanded uncertainties should not be
less than 2 %.

® L C-FL of isomeric PAH fractions after Soxhlet extraction with 50 % hexane/50 % acetone.

SRM 1944 Page 9 of 18



Table 6. Reference Concentrations for Selected Chlorinated Pesticides in SRM 1944

NOTE: These concentrations are provided as reference values because either the results have not been confirmed
by an independent analytical technique as required for certification or the agreement among results from multiple
methods was insufficient for certification. Although bias has not been evaluated for the procedures used, the
reference values should be useful for comparison with results obtained using similar procedures.

Chlorinated Pesticides Mass Fractions in pg/kg (dry-mass basis)(a’b)
a-HCHCdeD 20 £ 03
trans-Chlordane (y-Chlordane) (®<-t&hi) 8 + 2

cis-Nonachlor ¢ 37 + 07

2,4'—DDE (c,d,e.f,g,h,ij) 19 + 3

2,4'—DDD (e,fgh,i) 38 + 8

4,4'—DDE (c,d,e.f,g.h,ij) 86 + 12

4,4'—DDD (c,d,e,f,g.h,ij) 108 + 16

@ Concentrations reported on dry-mass basis; material as received contains approximately 1.3 % moisture.

® The reference value for each analyte is the equally-weighted mean of the means from two or more analytical methods or the
mean from one analytical technique. The uncertainty in the reference value defines a range of values that is intended to
function as an interval that contains the true value at a level of confidence of 95 %. This uncertainty includes sources of
uncertainty within each analytical method, among methods, and from the drying study.

© GC-ECD (IA) on 5 % phenyl-substituted methylpolysiloxane phase after Soxhlet extraction with DCM.

@ GC-ECD (IB) on the 50 % octadecyl (C-18) methylpolysiloxane phase; same extracts analyzed as in GC-ECD (IA).

©) GC-ECD (IIA) on 5 % phenyl-substituted methylpolysiloxane phase after Soxhlet extraction with DCM.

® GC-ECD (IIB) on the 50 % octadecyl (C-18) methylpolysiloxane phase; same extracts analyzed as in GC-ECD (IIA).

© GC/MS (D) on 5 % phenyl-substituted methylpolysiloxane phase after Soxhlet extraction with 50 % hexane/50 % acetone.

@ GC/MS (II) on 5 % phenyl-substituted methylpolysiloxane phase after PFE extraction with 50 % hexane/50 % acetone.

(f) GC/MS (I1I) on 5 % phenyl-substituted methylpolysiloxane phase; same extracts anlayzed as in GC-ECD (IIA).

0 Results from 19 laboratories participating in an interlaboratory comparison exercise.

Table 7. Reference Concentrations for Selected Inorganic Constituents in SRM 1944 as Determined by Multiple
Laboratories

NOTE: These concentrations are provided as reference values because either the results have not been confirmed
by an independent analytical technique as required for certification, the agreement among results from multiple
methods was insufficient for certification, or insufficient analyses have been performed at NIST to confirm the
results of the outside laboratories.

Degrees of
Elements Freedom Mass Fraction in percent (dry-mass basis)®®
Silicon " 81 31 3

Mass Fraction in mg/kg (dry-mass basis)®™”

Beryllium©" 17 16 + 03
Copper©®D 101 380 + 40
Mercury®) 18 34 + 05
Selenium“*" 24 14 + 02
Silver©*® 8 64 £ 17
Thallium " 12 059 + 0.1
Tin" 22 42 + 6

@ The results are expressed as the reference value + the expanded uncertainty. The reference value is the equally weighted mean
of available results from: (1) NIST INAA analyses, (2) two methods performed at NRCC, (3) results from seven selected
laboratories participating in the NRCC intercomparison exercise, and (4) results from INAA analyses at [AEA. The expanded
uncertainty in the reference value is equal to U = ku, where U, is the combined standard uncertainty and K is the coverage
factor, both calculated according to the ISO and NIST Guides [24]. The value of U, is intended to represent at the level of one
standard deviation, the uncertainty in the value. Here U, accounts for both possible method differences, within-method
variation, and material inhomogeneity. The coverage factor, K, is the Student's t-value for a 95 % prediction interval with the
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corresponding degrees of freedom. Because of material inhomogeneity, the variability among the measurements of multiple
samples can be expected to be greater than that due to measurement variability alone.

® Concentrations reported on dry-mass basis; material as received contains approximately 1.3 % moisture.

© Results from five to seven laboratories participating in the NRCC interlaboratory comparison exercise.

@ Measured at NRCC using GFAAS.

©) Measured at NIST using INAA.

® Measured at NRCC using ID-ICPMS.

©® Measured at IAEA using INAA.

™ Measured at NRCC using ICPAES.

@ Measured at NRCC using CVAAS.

Table 8. Reference Concentrations for Selected Inorganic Constituents in SRM 1944 as Determined by INAA
NOTE: These concentrations are provided as reference values because the results have not been confirmed by an
independent analytical technique as required for certification; therefore, unrecognized bias may exist for some

analytes in this matrix.

Effective Degrees

Element of Freedom Mass Fraction in percent (dry-mass basis)®"
Calcium 21 1.0 + 0.1
Chlorine 21 1.4 + 0.2
Potassium 21 1.6 + 0.2
Sodium 25 1.9 + 0.1

Mass Fraction in mg/kg (dry-mass basis)®"

Bromine 10 86 + 10
Cesium 11 3.0 + 0.3
Cobalt 10 14 + 2
Rubidium 14 75 + 2
Scandium 37 10.2 + 0.2
Titanium 21 4300 + 300
Vanadium 21 100 + 9

@ The results are expressed as the reference value + the expanded uncertainty. The reference value is based on the results from
an INAA study. The associated uncertainty accounts for both random and systematic effects, but because only one method
was used, unrecognized bias may exist for some analytes in this matrix. The expanded uncertainty in the reference value is
equal to U = ku,, where U, is the combined standard uncertainty and Kk is the coverage factor, both calculated according to the
ISO and NIST Guides [24]. The value of u, is intended to represent at the level of one standard deviation, the uncertainty in
the value. Here U, accounts for within-method variation and material inhomogeneity. The coverage factor, K, is the Student's
t-value for a 95 % prediction interval with the corresponding degrees of freedom. Because of material inhomogeneity, the
variability among the measurements of multiple samples can be expected to be greater than that due to measurement
variability alone.

® Concentrations reported on dry-mass basis; material as received contains approximately 1.3 % moisture.
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Table 9. Reference Concentrations for Selected Dibenzo-p-dioxin and Dibenzofuran Congeners in SRM 1944

NOTE: These concentrations are provided as reference values because the results have not been confirmed by an
independent analytical technique as required for certification. Although bias has not been evaluated for the
procedures used, the reference values should be useful for comparison with results obtained using similar
procedures.

Dibenzo-p-dioxin and Dibenzofuran Congeners Mass Fraction in pg/kg (dry-mass basis)®®
2,3,7,8-Tetrachlorodibenzo-p-dioxin 0.133 +  0.009
1,2,3,7,8-Pentachlorodibenzo-p-dioxin 0.019 +  0.002
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin 0.026 + 0.003
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin 0.056 +  0.006
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin 0.053 +  0.007
1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin 0.80 +  0.07
Octachlorodibenzo-p-dioxin 5.8 + 0.7
2,3,7,8-Tetrachlorodibenzofuran®® 0.039 + 0.0159
1,2,3,7,8-Pentachlorodibenzofuran 0.045 +  0.007
2,3,4,7,8-Pentachlorodibenzofuran 0.045 + 0.004
1,2,3,4,7,8-Hexachlorodibenzofuran 0.22 + 0.03
1,2,3,6,7,8-Hexachlorodibenzofuran 0.09 + 0.01
2,3.4,6,7,8-Hexachlorodibenzofuran 0.054 +  0.006©
1,2,3,7,8,9-Hexachlorodibenzofuran 0.019 +  0.0189
1,2,3,4,6,7,8-Heptachlorodibenzofuran 1.0 + 0.1
1,2,3,4,7,8,9-Heptachlorodibenzofuran 0.040 £+ 0.006©
Octachlorodibenzofuran 1.0 + 0.1
Total Toxic Equivalents (TEQ)® 0.25 + 0.0l
Total Tetrachlorodibenzo-p-dioxins 0.25 +  0.059
Total Pentachlorodibenzo-p-dioxins 0.19 + 0.06
Total Hexachlorodibenzo-p-dioxins 0.63 + 0.09
Total Heptachlorodibenzo-p-dioxins 1.8 + 02
Total Tetrachlorodibenzofurans 0.7 + 02
Total Pentachlorodibenzofurans 0.74 +  0.07
Total Hexachlorodibenzofurans 1.0 + 0.1
Total Heptachlorodibenzofurans 1.5 + 0.1
Total Dibenzo-p-dioxins™ 8.7 + 09
Total Dibenzofurans™ 5.0 + 05

@ Each reference value is the mean of the results from up to 14 laboratories participating in an interlaboratory exercise. The
expanded uncertainty in the reference value is equal to U = ku,, where U, is the combined standard uncertainty calculated
according to the ISO and NIST Guides [24] and K is the coverage factor. The value of u, is intended to represent at the level of
one standard deviation, the combined effect of all the uncertainties in the reference value. Here U, is the uncertainty in the
mean arising from the variation among the laboratory results. The degrees of freedom is equal to the number of available
results minus one (13 unless noted otherwise). The coverage factor, K, is the value from a student’s t-distribution for a 95 %
confidence interval.

® Concentrations reported on dry-mass basis; material as received contains approximately 1.3 % moisture.

© Confirmation results using a 50 % cyanopropyl phenyl polysiloxane or 90 % bis-cyanopropyl 10 % cyanopropylphenyl
polysiloxane phase columns.

@ Degrees of freedom = 7 for this compound.

© Degrees of freedom = 12 for this compound.

® Degrees of freedom = 9 for this compound.

©® TEQ is the sum of the products of each of the 2,3,7,8-substituted congeners multiplied by their individual toxic equivalency
factors (TEFs) recommended by the North Atlantic Treaty Organization (NATO) [25]. With regard to 2,3,7,8-
tetrachlorodibenzofuran, the results of the confirmation column were used when available to calculate the TEQ.

™ Total of tetra- through octachlorinated congeners.
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Table 10. Reference Values for Particle-Size Characteristics for SRM 1944

NOTE: These results are provided as reference values because the results are method specific as defined by the
procedures described in the Preparation and Analysis section. Although bias has not been evaluated for the
procedures used, the reference values should be useful for comparison with results obtained using similar
procedures.

Particle Measurement Value®
Mean diameter (volume distribution, MV, um)(b) 1512 + 04
Mean diameter (area distribution, pm)®© 1204 =+ 0.1
Mean diameter (number distribution, pm)® 757 £ 03
Surface Area (m%cm’)®© 0.050 = 0.013

@ The reference value is the mean value of measurements from the analysis of subsamples from four bottles. Each uncertainty,
computed according to the CIPM approach as described in the ISO and NIST Guides [24], is an expanded uncertainty at the
95 % level of confidence, which includes random sources of uncertainty. The expanded uncertainty defines a range of values
for the reference value within which the true value is believed to lie, at a level of confidence of 95 %.

® The mean diameter of the volume distribution represents the center of gravity of the distribution and compensates for
scattering efficiency and refractive index. This parameter is strongly influenced by coarse particles.

© The mean diameter of the area distribution, calculated from the volume distribution with less weighting by the presence of
coarse particles than MV.

@ The mean diameter of the number distribution, calculated using the volume distribution weighted to small particles.

© Calculated specific surface area assuming solid, spherical particles. This is a computation and should not be interchanged
with an adsorption method of surface area determination as this value does not reflect porosity or topographical characteristics.

The following data show the percent of the volume that is smaller than the indicated size:

Percentile Particle Diameter (um)®
95 296 + 5
90 247 * 2
80 200 = 1
70 174 * 1
60 152 + 1
50 135+ 1
40 120 + 1
30 106 * 1
20 91 £ 1
10 74 * 1

@ The reference value for particle diameter is the mean value of measurements from the analysis of subsamples from four
bottles. Each uncertainty, computed according to the CIPM approach as described in the ISO and NIST Guides [24], is an
expanded uncertainty at the 95 % level of confidence, which includes random sources of uncertainty. The expanded
uncertainty defines a range of values for the reference value within which the true value is believed to lie, at a level of confidence
of 95 %.

® Median diameter (50 % of the volume is less than 135 pm).
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Table 11. Reference Values for Total Organic Carbon and Percent Extractable Mass in SRM 1944

NOTE: These results are provided as reference values because the results are method specific as defined by the
procedures described in the Preparation and Analysis section. Although bias has not been evaluated for the
procedures used, the reference values should be useful for comparison with results obtained using similar
procedures.

Total Organic Carbon (TOC) 44% + 0.3 % mass fraction™

Extractable Mass'® 1.15% + 0.04 % mass fraction®™?

@ Concentration is reported on a dry-mass basis; material as received contains approximately 1.3% moisture.

® The reference value for total organic carbon is an equally weighted mean value from routine measurements made by three
laboratories. Each uncertainty, computed according to the CIPM approach as described in the ISO and NIST Guides [24], is
an expanded uncertainty at the 95 % level of confidence, which includes random sources of uncertainty. The expanded
uncertainty defines a range of values for the reference value within which the true value is believed to lie, at a level of
confidence of 95 %.

© Extractable mass as determined from Soxhlet extraction using DCM.

@ The reference value for extractable mass is the mean value of six measurements. Each uncertainty, computed according to the
CIPM approach as described in the ISO and NIST Guides [24], is an expanded uncertainty at the 95 % level of confidence,
which includes random sources of uncertainty. The expanded uncertainty defines a range of values for the reference value
within which the true value is believed to lie, at a level of confidence of 95 %.

Table 12. Information Values for Concentrations for Selected Inorganic Constituents in SRM 1944 as Determined
by INAA

NOTE: These results are provided as information values only because insufficient information is available to assess
adequately the uncertainty associated with the value or only a limited number of analyses were performed.

Elements Mass Fractions in percent (dry-mass basis)®
Magnesium® 1.0

Mass Fractions in mg/kg (dry-mass basis)®

Antimony®™® 5
Cerium® 65
Europium® 1.3
Gold® 0.10
Lanthanum 39
Thorium® 13
Uranium®® 3.1

@ Concentration is reported on a dry-mass basis; material as received contains approximately 1.3 % moisture.
® Measured at NIST using INAA.
©) Measured at IAEA using INAA.
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Table 13. Analytical Methods Used for the Analysis of SRM 1944 for Inorganic Constituents

Elements

Aluminum
Antimony
Arsenic
Beryllium
Bromine
Cadmium
Calcium
Cerium
Cesium
Chlorine
Chromium
Cobalt
Copper
Europium
Gold

Iron
Lanthanum
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Rubidium
Scandium
Selenium
Silicon
Silver
Sodium
Thallium
Thorium
Tin
Titanium
Uranium
Vanadium
Zinc

Methods

CVAAS
FAAS
GFAAS
HGAAS
ICPAES
ICPMS
ID-ICPMS
INAA
XRF

SRM 1944

Analytical Methods

FAAS, ICPAES, INAA, XRF

GFAAS, HGAAS, ICP-MS, ID-ICPMS, INAA
GFAAS, HGAAS, ICPMS, INAA, XRF

GFAAS, ICP-AES, ICPMS

INAA

FAAS, GFAAS, ICPMS, ID-ICPMS

INAA

INAA

INAA

INAA

FAAS, GFAAS, ICPMS, ID-ICPMS, INAA, XRF
INAA

FAAS, GFAAS, ICPAES, ICPMS, ID-ICPMS, XRF
INAA

INAA

FAAS, ICPAES, ICPMS, ID-ICPMS, INAA, XRF
INAA

FAAS, GFAAS, ICPMS, ID-ICPMS, XRF

INAA

FAAS, ICPAES, ICPMS, INAA, XRF

CVAAS, ICPMS

GFAAS, ICPAES, ICPMS, ID-ICPMS, INAA, XRF
INAA

INAA

INAA

GFAAS, HGAAS, ICPMS, INAA

FAAS, ICPAES, XRF

FAAS, GFAAS, ICPMS, INAA

INAA

GFAAS, ICPAES, ICPMS, ID-ICPMS

INAA

GFAAS, ICPMS, ID-ICPMS

INAA

INAA

INAA

FAAS, ICPAES, ICPMS, ID-ICPMS, XRF, INAA

Cold vapor atomic absorption spectrometry

Flame atomic absorption spectrometry

Graphite furnace atomic absorption spectrometry
Hydride generation atomic absorption spectrometry

Inductively coupled plasma atomic emission spectrometry

Inductively coupled plasma mass spectrometry

Isotope dilution inductively coupled plasma mass spectrometry

Instrumental neutron activation analysis
X-ray fluorescence spectrometry
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