
 

 

 
Antea USA, Inc. 

4006 148th Avenue NE 
Redmond, Washington 98052 USA 

www.anteagroup.com 

 

February 8, 2012 
 
Ms. Maura O’Brien                Sent via FedEx Saver  
Washington State Department of Ecology 
Northwest Regional Office 
3190 160th Avenue SE 
Bellevue, Washington 98008-5452 
 
Subject:  Olympic Pipeline Cathodic Protection Work – E Yard 
  Kinder Morgan Harbor Island Terminal 

Seattle, Washington 
Antea Group Project No. KMHI-001C 
KMLT File No. 29.79.02 (81171) 

 
Dear Ms. O’Brien, 
 
On behalf of Kinder Morgan Liquids Terminals LLC (KMLT), AnteaTMGroup is pleased to submit this report to 
present a summary of soil excavation, soil and groundwater sampling and analysis, and soil and groundwater 
disposal associated with facility upgrades that were performed by Olympic Pipeline Company (OPLC) in the E Yard 
at the KMLT Harbor Island Terminal located at 2720 13th Avenue Southwest in Seattle, Washington (Figure 1).  This 
report is provided to comply with requirements in Exhibit D Restrictive Covenant of the Consent Decree, dated 
October 29, 1999. 

DESCRIPTION OF WORK 

OPLC currently leases from KMLT a portion of the E Yard to operate equipment associated with the operation of 
their pipeline.  In September 2011, OPLC performed facility upgrades to augment the existing cathodic protection 
system for an existing above-ground utility tank located in the eastern portion of their leasehold (Figure 2).  
Expansion of the system included the installation of two anode wells (Anode Well #1 and Anode Well #2) to 
approximately 50 feet below ground surface (Figure 3).   
 
On September 12 through 14, 2011, OPLC performed mud rotary drilling to complete the soil borings for anode 
installation.  During drilling, a black tarry material was observed in drill cuttings from Anode Well #1.  The driller 
estimates that this material occurred at a depth of approximately 5.5 feet and was less than a foot in thickness.  A 
sample of drill cuttings containing this material was collected and submitted for forensic analysis.  The borings 
were completed and soil and water generated during drilling were placed in 55-gallon drums pending 
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transportation and disposal.  OPLC characterized the waste as water containing soil/solids, and a total of 32 drums 
waste were generated.   
 

SAMPLING, LABORATORY ANALYSIS, AND RESULTS 

Waste Characterization 
Soil and water samples were collected from drill cuttings and were submitted to Pace Analytical Services Inc. in 
Seattle, Washington for laboratory analysis.   
 
The soil and water samples were analyzed for: 

• Total Petroleum Hydrocarbons in the diesel range (TPH-D) using Washington Method NWTPH-Dx; 

• Total Petroleum Hydrocarbons in the gasoline range (TPH-G) using Washington Method NWTPH-Gx; 

• Benzene, toluene, ethylbenzene, and total xylenes using USEPA Method 8021B; 

• TCLP Metals (arsenic, barium, cadmium, chromium, lead, selenium, and silver) using USEPA Method 6010; 

• TCLP mercury using USEPA Method 7470; and 

• RCRA TCLP Volatiles by 8260. 
 
Additionally, the soil sample was analyzed for percent moisture using ASTM Method D2974-87. 
 
Analytical results indicated that the waste generated during the drilling could be disposed of as a non-hazardous 
waste.  Copies of the analytical laboratory reports are included in Attachment A.   
 
Forensic Analysis 
A soil sample was collected from drill cuttings containing the black tarry material that was observed from Anode 
Well #1 and were submitted to Friedman & Bruya in Seattle, Washington for forensic analysis.  Capillary gas 
chromatography using a flame ionization detector was used to evaluate the sample.  Results indicated that the 
material displayed characteristics of a high boiling point product such as diesel fuel 6, Bunker C, or similar 
materials.  Furthermore, the results indicated that the fuel present has undergone substantial biological 
degradation.  It can be concluded that this forensic evaluation indicates the material encountered is an aged 
material. 

WASTE DISPOSAL 

Based on analytical results, a total of 32 drums of water containing soils/solids were transported to Heritage 
Environmental Services in Coolidge, Arizona for disposal as non-hazardous waste on December 1, 2011.  Copies of 
the disposal receipt are included in Attachment B. 
 
All work associated with facility upgrades were completed on December 1, 2011. 
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Please call if you have any questions regarding the contents of this letter  
 
Thank you, 

 
Dawna Leong 
Senior Engineer 
ANTEA GROUP 
 
Enclosures:  
Table 1  Summary of Waste Disposal Soil Sample Analytical Results 
Table 2  Summary of Wastewater Sample Analytical Results 
Figure 1  Site Location Map 
Figure 2  Site Map 
Figure 3  E Yard Work by OPLC 
Appendix A Laboratory Analytical and Forensic Reports and Chain-of-Custody Documentation 
Appendix B Water Disposal Manifest 
 
cc:   Mr. Andrew Holbrook, KMLT, Portland, OR (CD copy) 
  Mr. Robert Truedinger, c/o Stephanie Randall, KMLT, Orange, CA (CD copy) 

Ms. Stephanie Randall, KMLT, Orange, CA (File copy)  
File Copy, Antea Group

hitomis
Dawna Signature

hitomis
Dawna Seal



Olympic Pipeline Cathodic Protection Work – E Yard 
Kinder Morgan Harbor Island Terminal 
Antea Group Project No. KMHI-001C 

 

 

www.anteagroup.com 

Tables 
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Table 1
Summary of Waste Disposal Soil Sample Analytical Results

Olympic Pipe Line Company Facility Upgrades
Kinder Morgan Harbor Island Terminal - E Yard

Seattle, Washington

Z:\REDMOND\A30 Kinder Morgan\KMHI-001-C 2012 OPLC Reporting\Sept-Dec 2011 OPLC work\Report

Sample ID
Sample 

Date
TPH-G 

(mg/kg)
TPH-D 

(mg/kg)
TPH-O 

(mg/kg)
Benzene 
(mg/kg)

Toluene 
(mg/kg)

Ethyl-
benzene 
(mg/kg)

Total 
Xylenes 
(mg/kg)

Arsenic 
(mg/L)

Barium 
(mg/L)

Cadmium 
(mg/L)

Chromiu
m (mg/L)

Lead 
(mg/L)

Selinium 
(mg/L)

Silver 
(mg/L)

Mercury 
(mg/L)

Benzene
(ug/L)

2-
Butanone

(ug/L)

Carbon 
Tetra-

chloride
(ug/L)

Chloro-
benzene

(ug/L)

Chloro-
form

(ug/L)

1,2-
Dichloro
ethane
(ug/L)

1,2-
Dichloro
ethene
(ug/L)

Tetra-
chloro-
ethene
(ug/L)

Toluene
(ug/L)

Trichloro-
ethene
(ug/L)

Vinyl 
chloride

(ug/L)
Soil Cuttings 9/13/2011 14.7 89.4 90.8 <0.0387 <0.0775 <0.0775 <0.232 <1.0 <5.0 <0.20 <1.0 <1.0 <0.20 <1.0 <5.0 <25.0 <250 <25.0 <25.0 <25.0 <25.0 <25.0 <25.0 <25.0 <25.0 <25.0

NOTES:
mg/kg = milligrams per kilogram
mg/L = milligrams per Liter
ug/L = micrograms per liter
TPH-G = Total petroleum hydrocarbons-gasoline range by Northwest Method NWTPH-Gx
TPH-D = Total petroleum hydrocarbons-diesel range by Northwest Method NWTPH
TPH-O = Total petroleum hydrocarbons-oil range by Northwest Method NWTPH
Benzene, Toluene, Ethyl-benzene and Total Xylenes by EPA Method 8021B
RCRA TCLP Metals by EPA 6010 MET ICP, TCLP
RCRA TCLP Volatiles by 8260 MSV TCLP
Mercury by EPA 7470 TCLP

Petroleum Hydrocarbons RCRA TCLP Metals RCRA TCLP VolatilesVolatile Organic Compounds



Table 2
Summary of Wastewater Sample Analytical Results

Olympic Pipe Line Company Facility Upgrades
Kinder Morgan Harbor Island Terminal - E Yard

Seattle, Washington

Z:\REDMOND\A30 Kinder Morgan\KMHI-001-C 2012 OPLC Reporting\Sept-Dec 2011 OPLC work\Report

Sample ID
Sample 

Date
TPH-G 
(mg/L)

TPH-D 
(mg/L)

TPH-O  
(mg/L)

Benzene 
(mg/L)

Toluene 
(mg/L)

Ethyl-
benzene 
(mg/L)

Total 
Xylenes 
(mg/L)

Arsenic 
(mg/L)

Barium 
(mg/L)

Cadmium 
(mg/L)

Chromium 
(mg/L)

Lead 
(mg/L)

Selinium 
(mg/L)

Silver 
(mg/L)

Mercury 
(mg/L)

Benzene
(ug/L)

2-Butanone
(ug/L)

Carbon 
Tetra-

chloride
(ug/L)

Chloro-
benzene

(ug/L)

Chloro-
form

(ug/L)

1,2-
Dichloro
ethane
(ug/L)

1,2-
Dichloro
ethene
(ug/L)

Tetra-
chloro-
ethene
(ug/L)

Toluene
(ug/L)

Trichloro-
ethene
(ug/L)

Vinyl 
chloride

(ug/L)
DF-1 9/13/2011 0.749 0.88 0.95 <0.001 <0.001 <0.001 0.0035 <1.0 <5.0 <0.20 <1.0 <1.0 <1.0 <0.20 <5.0 <25.0 <250 <25.0 <25.0 <25.0 <25.0 <25.0 <25.0 <25.0 <25.0 <25.0

NOTES:
mg/L = Milligrams per Liter
ug/L - Micrograms per Liter
TPH-G = Total petroleum hydrocarbons-gasoline range by Northwest Method NWTPH-Gx
TPH-D = Total petroleum hydrocarbons-diesel range by Northwest Method NWTPH-Dx 
TPH-O = Total petroleum hydrocarbons-oil range by Northwest Method NWTPH-Dx
Benzene, Toluene, Ethyl-benzene and Total Xylenes by EPA Method 8021B
RCRA TCLP Metals by 6010 ICP, TCLP
RCRA TCLP Volatiles by 8260 MSV TCLP
Mercury by EPA 7470 TCLP

RCRA TCLP Metals RCRA TCLP VolatilesPetroleum Hydrocarbons Volatile Organic Compounds
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Figure 1  Site Location Map 

Figure 2  Site Map 

Figure 3  E Yard Work by OPLC 
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September 21, 2011

LIMS USE: FR - BRYAN TAYLOR
LIMS OBJECT ID: 259177

259177
Project:
Pace Project No.:

RE:

Bryan Taylor
Antea USA
4006 148th Ave. NE
Redmond, WA 98052

OPLC Seattle DF

Dear Bryan Taylor:
Enclosed are the analytical results for sample(s) received by the laboratory on September 14, 2011.
The results relate only to the samples included in this report.  Results contained within this report
conform to the most current version of the TNI standards, BP LaMP Technical Requirements
Revision 09, and any applicable Quality Assurance Project Plan (QAPP), or Work Plan unless
otherwise narrated in the body of this report.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Regina SteMarie

regina.stemarie@pacelabs.com
Project Manager

Enclosures

cc: Thuan Bui, Antea USA
Megan MacDonald, Antea USA
Dan Rowlands, Antea USA

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Page 1 of 21

Pace Analytical Services, Inc.
940 South Harney
Seattle, WA 98108

(206)767-5060

1 of 24



CERTIFICATIONS

Pace Project No.:
Project:

259177
OPLC Seattle DF

Washington Certification IDs
940 South Harney Street, Seattle, WA  98108
Alaska CS Certification #: UST-025
California Certification #: 01153CA

Florida/NELAP Certification #: E87617
Oregon Certification #: WA200007
Washington Certification #: C555

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..
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Pace Analytical Services, Inc.
940 South Harney
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

259177
OPLC Seattle DF

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

259177001 DF-1 NWTPH-Dx 4 PASI-SAY1

EPA 6010 7 PASI-SBGA

EPA 7470 1 PASI-SBGA

EPA 8260 15 PASI-SCC

EPA 5030B/8260 8 PASI-SCC

NWTPH-Gx 2 PASI-SERB

259177002 Soil Cuttings NWTPH-Dx 4 PASI-SAY1

NWTPH-Gx 3 PASI-SCC

EPA 6010 7 PASI-SBGA

EPA 7470 1 PASI-SBGA

EPA 8260 15 PASI-SCC

EPA 8260 8 PASI-SLPM

ASTM D2974-87 1 PASI-SKJ1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..
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ANALYTICAL RESULTS

Pace Project No.:
Project:

259177
OPLC Seattle DF

Sample: DF-1 Lab ID: 259177001 Collected: 09/13/11 10:30 Received: 09/14/11 10:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

NWTPH-Dx GCS Silica Gel Analytical Method: NWTPH-Dx  Preparation Method: EPA 3510

Diesel Range SG 0.88 mg/L 1 09/19/11 18:1609/15/11 09:150.096
Motor Oil Range SG 0.95 mg/L 1 09/19/11 18:16 64742-65-009/15/11 09:150.48
n-Octacosane (S) SG 97 % 1 09/19/11 18:16 630-02-409/15/11 09:1550-150
o-Terphenyl (S) SG 89 % 1 09/19/11 18:16 84-15-109/15/11 09:1550-150

6010 MET ICP, TCLP Analytical Method: EPA 6010  Preparation Method: EPA 3010

Leachate Method/Date: EPA 1311; 09/16/11 22:10

Arsenic ND mg/L 1 09/20/11 08:53 7440-38-209/19/11 09:181.0
Barium ND mg/L 1 09/20/11 08:53 7440-39-309/19/11 09:185.0
Cadmium ND mg/L 1 09/20/11 08:53 7440-43-909/19/11 09:180.20
Chromium ND mg/L 1 09/20/11 08:53 7440-47-309/19/11 09:181.0
Lead ND mg/L 1 09/20/11 08:53 7439-92-109/19/11 09:181.0
Selenium ND mg/L 1 09/20/11 08:53 7782-49-209/19/11 09:180.20
Silver ND mg/L 1 09/20/11 08:53 7440-22-409/19/11 09:181.0

7470 Mercury, TCLP Analytical Method: EPA 7470  Preparation Method: EPA 7470

Leachate Method/Date: EPA 1311; 09/16/11 22:10

Mercury ND ug/L 1 09/20/11 09:51 7439-97-609/19/11 09:155.0

8260 MSV TCLP Analytical Method: EPA 8260  Leachate Method/Date: EPA 1311; 09/16/11 22:10

Benzene ND ug/L 1 09/20/11 03:09 71-43-225.0
2-Butanone (MEK) ND ug/L 1 09/20/11 03:09 78-93-3250
Carbon tetrachloride ND ug/L 1 09/20/11 03:09 56-23-525.0
Chlorobenzene ND ug/L 1 09/20/11 03:09 108-90-725.0
Chloroform ND ug/L 1 09/20/11 03:09 67-66-325.0
1,2-Dichloroethane ND ug/L 1 09/20/11 03:09 107-06-225.0
1,1-Dichloroethene ND ug/L 1 09/20/11 03:09 75-35-425.0
Tetrachloroethene ND ug/L 1 09/20/11 03:09 127-18-425.0
Toluene ND ug/L 1 09/20/11 03:09 108-88-325.0
Trichloroethene ND ug/L 1 09/20/11 03:09 79-01-625.0
Vinyl chloride ND ug/L 1 09/20/11 03:09 75-01-425.0
1,2-Dichloroethane-d4 (S) 107 % 1 09/20/11 03:09 17060-07-076-124
Toluene-d8 (S) 102 % 1 09/20/11 03:09 2037-26-583-115
4-Bromofluorobenzene (S) 113 % 1 09/20/11 03:09 460-00-483-121
Dibromofluoromethane (S) 104 % 1 09/20/11 03:09 1868-53-782-121

8260 MSV Analytical Method: EPA 5030B/8260

Benzene ND ug/L 1 09/20/11 02:52 71-43-21.0
Ethylbenzene ND ug/L 1 09/20/11 02:52 100-41-41.0
Toluene ND ug/L 1 09/20/11 02:52 108-88-31.0
Xylene (Total) 3.5 ug/L 1 09/20/11 02:52 1330-20-73.0
4-Bromofluorobenzene (S) 106 % 1 09/20/11 02:52 460-00-479-121
Dibromofluoromethane (S) 104 % 1 09/20/11 02:52 1868-53-781-119
1,2-Dichloroethane-d4 (S) 103 % 1 09/20/11 02:52 17060-07-072-127
Toluene-d8 (S) 101 % 1 09/20/11 02:52 2037-26-577-120

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..
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ANALYTICAL RESULTS

Pace Project No.:
Project:

259177
OPLC Seattle DF

Sample: DF-1 Lab ID: 259177001 Collected: 09/13/11 10:30 Received: 09/14/11 10:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

NWTPH-Gx MSV Analytical Method: NWTPH-Gx

Gasoline Range Organics 749 ug/L 1 09/17/11 02:1450.0
4-Bromofluorobenzene (S) 107 % 1 09/17/11 02:14 460-00-450-150

Sample: Soil Cuttings Lab ID: 259177002 Collected: 09/13/11 10:00 Received: 09/14/11 10:30 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

NWTPH-Dx GCS Silica Gel Analytical Method: NWTPH-Dx  Preparation Method: EPA 3546

Diesel Range SG 89.4 mg/kg 1 09/15/11 18:2809/14/11 16:2519.4
Motor Oil Range SG 90.8 mg/kg 1 09/15/11 18:28 64742-65-009/14/11 16:2577.4
n-Octacosane (S) SG 98 % 1 09/15/11 18:28 630-02-409/14/11 16:2550-150
o-Terphenyl (S) SG 91 % 1 09/15/11 18:28 84-15-109/14/11 16:2550-150

NWTPH-Gx GCV Analytical Method: NWTPH-Gx  Preparation Method: NWTPH-Gx

Gasoline Range Organics 14.7 mg/kg 1 09/20/11 00:2209/19/11 20:308.0
a,a,a-Trifluorotoluene (S) 101 % 1 09/20/11 00:22 98-08-809/19/11 20:3050-150
4-Bromofluorobenzene (S) 111 % 1 09/20/11 00:22 460-00-409/19/11 20:3050-150

6010 MET ICP, TCLP Analytical Method: EPA 6010  Preparation Method: EPA 3010

Leachate Method/Date: EPA 1311; 09/16/11 22:10

Arsenic ND mg/L 1 09/20/11 09:16 7440-38-209/19/11 09:181.0
Barium ND mg/L 1 09/20/11 09:16 7440-39-309/19/11 09:185.0
Cadmium ND mg/L 1 09/20/11 09:16 7440-43-909/19/11 09:180.20
Chromium ND mg/L 1 09/20/11 09:16 7440-47-309/19/11 09:181.0
Lead ND mg/L 1 09/20/11 09:16 7439-92-109/19/11 09:181.0
Selenium ND mg/L 1 09/20/11 09:16 7782-49-209/19/11 09:180.20
Silver ND mg/L 1 09/20/11 09:16 7440-22-409/19/11 09:181.0

7470 Mercury, TCLP Analytical Method: EPA 7470  Preparation Method: EPA 7470

Leachate Method/Date: EPA 1311; 09/16/11 22:10

Mercury ND ug/L 1 09/20/11 10:02 7439-97-609/19/11 09:155.0

8260 MSV TCLP Analytical Method: EPA 8260  Leachate Method/Date: EPA 1311; 09/16/11 22:10

Benzene ND ug/L 1 09/20/11 03:26 71-43-225.0
2-Butanone (MEK) ND ug/L 1 09/20/11 03:26 78-93-3250
Carbon tetrachloride ND ug/L 1 09/20/11 03:26 56-23-525.0
Chlorobenzene ND ug/L 1 09/20/11 03:26 108-90-725.0
Chloroform ND ug/L 1 09/20/11 03:26 67-66-325.0
1,2-Dichloroethane ND ug/L 1 09/20/11 03:26 107-06-225.0
1,1-Dichloroethene ND ug/L 1 09/20/11 03:26 75-35-425.0
Tetrachloroethene ND ug/L 1 09/20/11 03:26 127-18-425.0
Toluene ND ug/L 1 09/20/11 03:26 108-88-325.0
Trichloroethene ND ug/L 1 09/20/11 03:26 79-01-625.0
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ANALYTICAL RESULTS

Pace Project No.:
Project:

259177
OPLC Seattle DF

Sample: Soil Cuttings Lab ID: 259177002 Collected: 09/13/11 10:00 Received: 09/14/11 10:30 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

8260 MSV TCLP Analytical Method: EPA 8260  Leachate Method/Date: EPA 1311; 09/16/11 22:10

Vinyl chloride ND ug/L 1 09/20/11 03:26 75-01-425.0
1,2-Dichloroethane-d4 (S) 106 % 1 09/20/11 03:26 17060-07-076-124
Toluene-d8 (S) 102 % 1 09/20/11 03:26 2037-26-583-115
4-Bromofluorobenzene (S) 114 % 1 09/20/11 03:26 460-00-483-121
Dibromofluoromethane (S) 104 % 1 09/20/11 03:26 1868-53-782-121

8260 MSV 5035A Med Level VOA Analytical Method: EPA 8260  Preparation Method: EPA 5035A/5030B

Benzene ND ug/kg 1 09/15/11 23:22 71-43-209/14/11 15:0038.7
Ethylbenzene ND ug/kg 1 09/15/11 23:22 100-41-409/14/11 15:0077.5
Toluene ND ug/kg 1 09/15/11 23:22 108-88-309/14/11 15:0077.5
Xylene (Total) ND ug/kg 1 09/15/11 23:22 1330-20-709/14/11 15:00232
Dibromofluoromethane (S) 103 % 1 09/15/11 23:22 1868-53-709/14/11 15:0075-116
Toluene-d8 (S) 97 % 1 09/15/11 23:22 2037-26-509/14/11 15:0074-124
4-Bromofluorobenzene (S) 98 % 1 09/15/11 23:22 460-00-409/14/11 15:0073-128
1,2-Dichloroethane-d4 (S) 102 % 1 09/15/11 23:22 17060-07-009/14/11 15:0070-125

Percent Moisture Analytical Method: ASTM D2974-87

Percent Moisture 23.5 % 1 09/14/11 15:160.10

REPORT OF LABORATORY ANALYSIS
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QUALITY CONTROL DATA

Pace Project No.:
Project:

259177
OPLC Seattle DF

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

OEXT/4374
EPA 3546

NWTPH-Dx
NWTPH-Dx GCS

Associated Lab Samples: 259177002

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 85717

Associated Lab Samples: 259177002

Matrix: Solid

Analyzed

Diesel Range SG mg/kg ND 16.0 09/15/11 17:29
Motor Oil Range SG mg/kg ND 64.0 09/15/11 17:29
n-Octacosane (S) SG % 103 50-150 09/15/11 17:29
o-Terphenyl (S) SG % 99 50-150 09/15/11 17:29

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

85718LABORATORY CONTROL SAMPLE:
LCSSpike

Diesel Range SG mg/kg 494500 99 56-124
Motor Oil Range SG mg/kg 457500 91 50-150
n-Octacosane (S) SG % 99 50-150
o-Terphenyl (S) SG % 108 50-150

Parameter Units
Dup

Result QualifiersRPDResult
259177002

85719SAMPLE DUPLICATE:

Diesel Range SG mg/kg 77.2 1589.4
Motor Oil Range SG mg/kg 74.4J90.8
n-Octacosane (S) SG % 103 498
o-Terphenyl (S) SG % 97 491
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QUALITY CONTROL DATA

Pace Project No.:
Project:

259177
OPLC Seattle DF

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

OEXT/4375
EPA 3510

NWTPH-Dx
NWTPH-Dx GCS SG

Associated Lab Samples: 259177001

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 85774

Associated Lab Samples: 259177001

Matrix: Water

Analyzed

Diesel Range SG mg/L ND 0.080 09/19/11 17:43
Motor Oil Range SG mg/L ND 0.40 09/19/11 17:43
n-Octacosane (S) SG % 105 50-150 09/19/11 17:43
o-Terphenyl (S) SG % 94 50-150 09/19/11 17:43

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

85775LABORATORY CONTROL SAMPLE:
LCSSpike

Diesel Range SG mg/L 4.35 86 51-147
Motor Oil Range SG mg/L 5.05 99 20-160
n-Octacosane (S) SG % 97 50-150
o-Terphenyl (S) SG % 101 50-150

Parameter Units
Dup

Result QualifiersRPDResult
259183002

85776SAMPLE DUPLICATE:

Diesel Range SG mg/L 0.11 460.18
Motor Oil Range SG mg/L NDND
n-Octacosane (S) SG % 99 397
o-Terphenyl (S) SG % 92 290

Parameter Units
Dup

Result QualifiersRPDResult
259186003

85777SAMPLE DUPLICATE:

Diesel Range SG mg/L NDND
Motor Oil Range SG mg/L NDND
n-Octacosane (S) SG % 100 3103
o-Terphenyl (S) SG % 90 387
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QUALITY CONTROL DATA

Pace Project No.:
Project:

259177
OPLC Seattle DF

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

GCV/2459
NWTPH-Gx

NWTPH-Gx
NWTPH-Gx Solid GCV

Associated Lab Samples: 259177002

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 86281

Associated Lab Samples: 259177002

Matrix: Solid

Analyzed

Gasoline Range Organics mg/kg ND 5.0 09/19/11 23:10
4-Bromofluorobenzene (S) % 113 50-150 09/19/11 23:10
a,a,a-Trifluorotoluene (S) % 113 50-150 09/19/11 23:10

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

86282LABORATORY CONTROL SAMPLE:
LCSSpike

Gasoline Range Organics mg/kg 12.412.5 99 63-140
4-Bromofluorobenzene (S) % 105 50-150
a,a,a-Trifluorotoluene (S) % 90 50-150

Parameter Units
Dup

Result QualifiersRPDResult
259177002

86553SAMPLE DUPLICATE:

Gasoline Range Organics mg/kg 17.3 1714.7
4-Bromofluorobenzene (S) % 123 11111
a,a,a-Trifluorotoluene (S) % 117 15101
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QUALITY CONTROL DATA

Pace Project No.:
Project:

259177
OPLC Seattle DF

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/2479
EPA 3010

EPA 6010
6010 MET TCLP

Associated Lab Samples: 259177001

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 86164

Associated Lab Samples: 259177001

Matrix: Water

Analyzed

Arsenic mg/L ND 1.0 09/20/11 08:47
Barium mg/L ND 5.0 09/20/11 08:47
Cadmium mg/L ND 0.20 09/20/11 08:47
Chromium mg/L ND 1.0 09/20/11 08:47
Lead mg/L ND 1.0 09/20/11 08:47
Selenium mg/L ND 0.20 09/20/11 08:47
Silver mg/L ND 1.0 09/20/11 08:47

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

86165LABORATORY CONTROL SAMPLE:
LCSSpike

Arsenic mg/L 4.95 98 80-120
Barium mg/L 5.05 101 80-120
Cadmium mg/L 5.05 100 80-120
Chromium mg/L 5.25 105 80-120
Lead mg/L 5.15 101 80-120
Selenium mg/L 4.85 96 80-120
Silver mg/L 2.52.5 101 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

86166MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

259177001

86167

MSD
Result

MSD
% Rec RPD

MSDMS
Spike
Conc.

Arsenic mg/L 5 99 75-125100 15ND 4.9 5.0
Barium mg/L 5 100 75-1251015ND ND 5.1
Cadmium mg/L 5 99 75-12599 .45ND 5.0 4.9
Chromium mg/L 5 103 75-125103 .55ND 5.1 5.2
Lead mg/L 5 100 75-125101 .55ND 5.0 5.0
Selenium mg/L 5 96 75-12598 15ND 4.8 4.9
Silver mg/L 2.5 101 75-125101 .42.5ND 2.5 2.5
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QUALITY CONTROL DATA

Pace Project No.:
Project:

259177
OPLC Seattle DF

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/2480
EPA 3010

EPA 6010
6010 MET TCLP

Associated Lab Samples: 259177002

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 86168

Associated Lab Samples: 259177002

Matrix: Water

Analyzed

Arsenic mg/L ND 1.0 09/20/11 09:10
Barium mg/L ND 5.0 09/20/11 09:10
Cadmium mg/L ND 0.20 09/20/11 09:10
Chromium mg/L ND 1.0 09/20/11 09:10
Lead mg/L ND 1.0 09/20/11 09:10
Selenium mg/L ND 0.20 09/20/11 09:10
Silver mg/L ND 1.0 09/20/11 09:10

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

86169LABORATORY CONTROL SAMPLE:
LCSSpike

Arsenic mg/L 5.25 104 80-120
Barium mg/L 5.15 103 80-120
Cadmium mg/L 5.15 102 80-120
Chromium mg/L 5.15 103 80-120
Lead mg/L 5.25 104 80-120
Selenium mg/L 5.25 103 80-120
Silver mg/L 2.62.5 104 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

86170MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

259177002

86171

MSD
Result

MSD
% Rec RPD

MSDMS
Spike
Conc.

Arsenic mg/L 5 100 75-12599 .95ND 5.0 5.0
Barium mg/L 5 100 75-125100 .45ND 5.2 5.2
Cadmium mg/L 5 99 75-12599 .55ND 4.9 5.0
Chromium mg/L 5 101 75-125103 25ND 5.1 5.2
Lead mg/L 5 99 75-125100 .35ND 5.0 5.0
Selenium mg/L 5 98 75-12598 .25ND 4.9 4.9
Silver mg/L 2.5 101 75-125102 .042.5ND 2.5 2.5
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QUALITY CONTROL DATA

Pace Project No.:
Project:

259177
OPLC Seattle DF

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MERP/1522
EPA 7470

EPA 7470
7470 Mercury TCLP

Associated Lab Samples: 259177001

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 86184

Associated Lab Samples: 259177001

Matrix: Water

Analyzed

Mercury ug/L ND 5.0 09/20/11 09:47

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

86185LABORATORY CONTROL SAMPLE:
LCSSpike

Mercury ug/L 15.415 102 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

86186MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

259177001

86187

MSD
Result

MSD
% Rec RPD

MSDMS
Spike
Conc.

Mercury ug/L 15 102 75-125101 .815ND 15.3 15.2
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QUALITY CONTROL DATA

Pace Project No.:
Project:

259177
OPLC Seattle DF

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MERP/1523
EPA 7470

EPA 7470
7470 Mercury TCLP

Associated Lab Samples: 259177002

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 86188

Associated Lab Samples: 259177002

Matrix: Water

Analyzed

Mercury ug/L ND 5.0 09/20/11 09:58

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

86189LABORATORY CONTROL SAMPLE:
LCSSpike

Mercury ug/L 15.215 101 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

86190MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

259177002

86191

MSD
Result

MSD
% Rec RPD

MSDMS
Spike
Conc.

Mercury ug/L 15 103 75-125104 115ND 15.4 15.5
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QUALITY CONTROL DATA

Pace Project No.:
Project:

259177
OPLC Seattle DF

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MSV/5418
EPA 8260

EPA 8260
8260 MSV TCLP

Associated Lab Samples: 259177001, 259177002

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 86272

Associated Lab Samples: 259177001, 259177002

Matrix: Water

Analyzed

1,1-Dichloroethene ug/L ND 0.50 09/20/11 02:01
1,2-Dichloroethane ug/L ND 0.50 09/20/11 02:01
2-Butanone (MEK) ug/L ND 5.0 09/20/11 02:01
Benzene ug/L ND 0.50 09/20/11 02:01
Carbon tetrachloride ug/L ND 0.50 09/20/11 02:01
Chlorobenzene ug/L ND 0.50 09/20/11 02:01
Chloroform ug/L ND 0.50 09/20/11 02:01
Tetrachloroethene ug/L ND 0.50 09/20/11 02:01
Toluene ug/L ND 0.50 09/20/11 02:01
Trichloroethene ug/L ND 0.50 09/20/11 02:01
Vinyl chloride ug/L ND 0.50 09/20/11 02:01
1,2-Dichloroethane-d4 (S) % 105 76-124 09/20/11 02:01
4-Bromofluorobenzene (S) % 111 83-121 09/20/11 02:01
Dibromofluoromethane (S) % 104 82-121 09/20/11 02:01
Toluene-d8 (S) % 102 83-115 09/20/11 02:01

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 86320

Associated Lab Samples: 259177001, 259177002

Matrix: Water

Analyzed

1,1-Dichloroethene ug/L ND 25.0 09/20/11 02:18
1,2-Dichloroethane ug/L ND 25.0 09/20/11 02:18
2-Butanone (MEK) ug/L ND 250 09/20/11 02:18
Benzene ug/L ND 25.0 09/20/11 02:18
Carbon tetrachloride ug/L ND 25.0 09/20/11 02:18
Chlorobenzene ug/L ND 25.0 09/20/11 02:18
Chloroform ug/L ND 25.0 09/20/11 02:18
Tetrachloroethene ug/L ND 25.0 09/20/11 02:18
Toluene ug/L ND 25.0 09/20/11 02:18
Trichloroethene ug/L ND 25.0 09/20/11 02:18
Vinyl chloride ug/L ND 25.0 09/20/11 02:18
1,2-Dichloroethane-d4 (S) % 107 76-124 09/20/11 02:18
4-Bromofluorobenzene (S) % 114 83-121 09/20/11 02:18
Dibromofluoromethane (S) % 106 82-121 09/20/11 02:18
Toluene-d8 (S) % 102 83-115 09/20/11 02:18
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QUALITY CONTROL DATA

Pace Project No.:
Project:

259177
OPLC Seattle DF

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

86273LABORATORY CONTROL SAMPLE:
LCSSpike

1,1-Dichloroethene ug/L 8461000 85 83-151
1,2-Dichloroethane ug/L 8061000 81 72-142
2-Butanone (MEK) ug/L 12002000 60 40-160
Benzene ug/L 8251000 82 64-139
Carbon tetrachloride ug/L 7731000 77 55-160
Chlorobenzene ug/L 7841000 78 73-134
Chloroform ug/L 8361000 84 75-141
Tetrachloroethene ug/L 8201000 82 40-139
Toluene ug/L 8071000 81 68-136
Trichloroethene ug/L 7961000 80 73-143
Vinyl chloride ug/L 8431000 84 50-147
1,2-Dichloroethane-d4 (S) % 102 76-124
4-Bromofluorobenzene (S) % 102 83-121
Dibromofluoromethane (S) % 105 82-121
Toluene-d8 (S) % 99 83-115

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

86313MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

259177001

86314

MSD
Result

MSD
% Rec RPD

MSDMS
Spike
Conc.

1,1-Dichloroethene ug/L 1000 94 83-15195 21000ND 939 954
1,2-Dichloroethane ug/L 1000 90 72-14292 21000ND 902 917
2-Butanone (MEK) ug/L 2000 68 40-16081 172000ND 1360 1620
Benzene ug/L 1000 92 64-13992 .61000ND 924 919
Carbon tetrachloride ug/L 1000 88 55-16090 31000ND 878 902
Chlorobenzene ug/L 1000 88 73-13487 .91000ND 876 868
Chloroform ug/L 1000 93 75-14194 .41000ND 944 948
Tetrachloroethene ug/L 1000 88 40-13988 .51000ND 884 880
Toluene ug/L 1000 90 68-13689 11000ND 902 892
Trichloroethene ug/L 1000 102 73-143106 41000ND 1020 1060
Vinyl chloride ug/L 1000 94 50-14796 21000ND 943 961
1,2-Dichloroethane-d4 (S) % 103 76-124105
4-Bromofluorobenzene (S) % 106 83-121105
Dibromofluoromethane (S) % 105 82-121106
Toluene-d8 (S) % 101 83-115101
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QUALITY CONTROL DATA

Pace Project No.:
Project:

259177
OPLC Seattle DF

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MSV/5423
EPA 5030B/8260

EPA 5030B/8260
8260 MSV Water 10 mL Purge

Associated Lab Samples: 259177001

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 86287

Associated Lab Samples: 259177001

Matrix: Water

Analyzed

Benzene ug/L ND 1.0 09/20/11 02:01
Ethylbenzene ug/L ND 1.0 09/20/11 02:01
Toluene ug/L ND 1.0 09/20/11 02:01
Xylene (Total) ug/L ND 3.0 09/20/11 02:01
1,2-Dichloroethane-d4 (S) % 105 72-127 09/20/11 02:01
4-Bromofluorobenzene (S) % 111 79-121 09/20/11 02:01
Dibromofluoromethane (S) % 104 81-119 09/20/11 02:01
Toluene-d8 (S) % 102 77-120 09/20/11 02:01

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

86386LABORATORY CONTROL SAMPLE:
LCSSpike

Benzene ug/L 16.920 85 66-123
Ethylbenzene ug/L 16.820 84 67-122
Toluene ug/L 16.420 82 64-118
Xylene (Total) ug/L 47.860 80 68-122
1,2-Dichloroethane-d4 (S) % 108 72-127
4-Bromofluorobenzene (S) % 106 79-121
Dibromofluoromethane (S) % 106 81-119
Toluene-d8 (S) % 101 77-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

86291MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

259121006

86292

MSD
Result

MSD
% Rec RPD

MSDMS
Spike
Conc.

Benzene ug/L 20 68 63-13884 13209.3 22.9 26.2
Ethylbenzene ug/L 20 164 65-135180 120 305 308
Toluene ug/L 20 64 64-12880 2220ND 13.5 16.7
Xylene (Total) ug/L M160 60 65-13373 126023.3 59.2 67.1
1,2-Dichloroethane-d4 (S) % 103 72-127102
4-Bromofluorobenzene (S) % 103 79-121103
Dibromofluoromethane (S) % 104 81-119105
Toluene-d8 (S) % 99 77-120100
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QUALITY CONTROL DATA

Pace Project No.:
Project:

259177
OPLC Seattle DF

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MSV/5390
EPA 5035A/5030B

EPA 8260
8260 MSV 5035A Medium Soil

Associated Lab Samples: 259177002

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 86283

Associated Lab Samples: 259177002

Matrix: Solid

Analyzed

Benzene ug/kg ND 25.0 09/15/11 19:23
Ethylbenzene ug/kg ND 50.0 09/15/11 19:23
Toluene ug/kg ND 50.0 09/15/11 19:23
Xylene (Total) ug/kg ND 150 09/15/11 19:23
1,2-Dichloroethane-d4 (S) % 106 70-125 09/15/11 19:23
4-Bromofluorobenzene (S) % 101 73-128 09/15/11 19:23
Dibromofluoromethane (S) % 104 75-116 09/15/11 19:23
Toluene-d8 (S) % 98 74-124 09/15/11 19:23

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

86284LABORATORY CONTROL SAMPLE:
LCSSpike

Benzene ug/kg 8931000 89 71-123
Ethylbenzene ug/kg 8951000 90 71-123
Toluene ug/kg 8671000 87 69-118
Xylene (Total) ug/kg 25603000 85 71-122
1,2-Dichloroethane-d4 (S) % 107 70-125
4-Bromofluorobenzene (S) % 99 73-128
Dibromofluoromethane (S) % 106 75-116
Toluene-d8 (S) % 99 74-124

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

86285MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

259246001

86286

MSD
Result

MSD
% Rec RPD

MSDMS
Spike
Conc.

Benzene ug/kg 597 129 68-137110 16597ND 769 658
Ethylbenzene ug/kg 597 114 64-136104 9597ND 690 631
Toluene ug/kg 597 107 65-130101 5597ND 645 612
Xylene (Total) ug/kg 1790 114 63-134103 111790ND 2070 1870
1,2-Dichloroethane-d4 (S) % 101 70-125101
4-Bromofluorobenzene (S) % 97 73-12897
Dibromofluoromethane (S) % 101 75-116103
Toluene-d8 (S) % 98 74-12497
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QUALITY CONTROL DATA

Pace Project No.:
Project:

259177
OPLC Seattle DF

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MSV/5406
NWTPH-Gx

NWTPH-Gx
NWTPH-Gx MSV Water

Associated Lab Samples: 259177001

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 86016

Associated Lab Samples: 259177001

Matrix: Water

Analyzed

Gasoline Range Organics ug/L ND 50.0 09/16/11 20:15
4-Bromofluorobenzene (S) % 111 50-150 09/16/11 20:15

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

86017LABORATORY CONTROL SAMPLE:
LCSSpike

Gasoline Range Organics ug/L 491500 98 65-139
4-Bromofluorobenzene (S) % 108 50-150

Parameter Units
Dup

Result QualifiersRPDResult
259108010

86246SAMPLE DUPLICATE:

Gasoline Range Organics ug/L 11.7JND
4-Bromofluorobenzene (S) % 112 2110

Parameter Units
Dup

Result QualifiersRPDResult
259128001

86247SAMPLE DUPLICATE:

Gasoline Range Organics ug/L 13JND
4-Bromofluorobenzene (S) % 112 .7112
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QUALITY CONTROL DATA

Pace Project No.:
Project:

259177
OPLC Seattle DF

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

PMST/1822
ASTM D2974-87

ASTM D2974-87
Dry Weight/Percent Moisture

Associated Lab Samples: 259177002

Parameter Units
Dup

Result QualifiersRPDResult
259175006

85728SAMPLE DUPLICATE:

Percent Moisture % 14.9 1113.3

Parameter Units
Dup

Result QualifiersRPDResult
259175007

85729SAMPLE DUPLICATE:

Percent Moisture % 13.5 612.8
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QUALIFIERS

Pace Project No.:
Project:

259177
OPLC Seattle DF

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to changes in sample preparation, dilution of
the sample aliquot, or moisture content.
ND - Not Detected at or above adjusted reporting limit.
J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.
MDL - Adjusted Method Detection Limit.
S - Surrogate
1,2-Diphenylhydrazine (8270 listed analyte) decomposes to Azobenzene.
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)
MS(D) - Matrix Spike (Duplicate)
DUP - Sample Duplicate
RPD - Relative Percent Difference
NC - Not Calculable.
SG - Silica Gel Clean-Up
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.

LABORATORIES

Pace Analytical Services - SeattlePASI-S

ANALYTE QUALIFIERS

Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.M1
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

259177
OPLC Seattle DF

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

259177002 OEXT/4374 GCSV/2903Soil Cuttings EPA 3546 NWTPH-Dx

259177001 OEXT/4375 GCSV/2905DF-1 EPA 3510 NWTPH-Dx

259177002 GCV/2459 GCV/2462Soil Cuttings NWTPH-Gx NWTPH-Gx

259177001 MPRP/2479 ICP/2365DF-1 EPA 3010 EPA 6010

259177002 MPRP/2480 ICP/2366Soil Cuttings EPA 3010 EPA 6010

259177001 MERP/1522 MERC/1536DF-1 EPA 7470 EPA 7470

259177002 MERP/1523 MERC/1537Soil Cuttings EPA 7470 EPA 7470

259177001 MSV/5418DF-1 EPA 8260
259177002 MSV/5418Soil Cuttings EPA 8260

259177001 MSV/5423DF-1 EPA 5030B/8260

259177002 MSV/5390 MSV/5420Soil Cuttings EPA 5035A/5030B EPA 8260

259177001 MSV/5406DF-1 NWTPH-Gx

259177002 PMST/1822Soil Cuttings ASTM D2974-87

REPORT OF LABORATORY ANALYSIS
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Olympic Pipeline Cathodic Protection Work – E Yard 
Kinder Morgan Harbor Island Terminal 
Antea Group Project No. KMHI-001C 

www.anteagroup.com 

Appendix B 
 

Water Disposal Manifest 
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