
 

 
 
 
 
January 28, 2008 
 
 
Mr. Stephen Tan, Esq. 
Cascadia Law Group 
1201 Third Avenue, Suite 320 
Seattle, WA  98101 
 
 
Re: Results of Direct-Push Groundwater Assessment  
 Support Terminals Operating Partners (STOP) LP Vancouver Terminal 

5420 Fruit Valley Road, Vancouver, Washington 
1126-02 
 
 

Dear Stephen: 
 
This letter summarizes the results of the direct-push groundwater assessment completed in June 2007 at the  
STOP Vancouver Terminal (the Terminal).  Ash Creek Associates completed the direct-push groundwater 
assessment to determine whether Terminal-derived constituents, potentially susceptible to pumping-induced 
migration to the proposed Clark Public Utilities (CPU) Fruit Valley well field, are present in deep groundwater.  The 
proposed Fruit Valley well field is located just northwest of the Terminal (Figure 1), less than 500 feet at its closest 
point. 
 

Background 
CPU has proposed installing and operating a domestic water supply well field on land currently owned by the 
Washington Department of Fish and Wildlife (WDFW).  The proposed well field has conceptually been designed to 
consist of four extraction wells each pumping at 3,500 gallons per minute (gpm) for a total of 20 million gallons per 
day (MGD; Pacific Groundwater Group [PGG], 2001).  The wells would be installed and screened within the 
Pleistocene Alluvial Aquifer (PAA), with anticipated depths of approximately 170 feet and screened intervals from  
70 to 170 feet below grade.   
 
CPU had previously described plans to conduct a three- to seven-day constant-rate aquifer test to better assess the 
transmissivity of the PAA.  On Thursday, June 7, 2007, Ash Creek Associates was notified that CPU intended to 
begin this test on Tuesday, June 12, 2007.  Based on this schedule, Ash Creek Associates developed and 
implemented the direct-push groundwater assessment. 
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Sampling Locations, Intervals, and Methods 
Two direct-push explorations (GP-1 and GP-2) were completed at the Terminal on June 11, 2007.  The locations of 
the explorations are shown on Figure 2.  The direct-push explorations were completed by ESN Northwest in Lacey, 
Washington, under subcontract to Ash Creek Associates. 
 
Sampling Locations 

Historical site assessment information available for the Terminal indicates petroleum hydrocarbons are present in 
subsurface soil and shallow groundwater in the vicinity of the truck loading rack and the vapor recovery unit.  The 
location for GP-1 was chosen because it was directly north of the vapor recovery unit and the truck loading rack.  
This location was selected to assess hypothetical near-source conditions should the well field influence conditions at 
the Terminal.  The location for GP-2, near the Terminal property boundary, was chosen because it represents the 
closest point on the Terminal to the proposed well field and is in the anticipated regional downgradient groundwater 
flow direction from the on-site source area. 
 
Sampling Intervals 

Based on a previous investigation at the Terminal (AMEC, 2002) and lithologic logs from the CPU well field  
(PGG, 2003), the lithology at the Terminal is reported to consist of: 
 

• Silty, fine sand or sandy silt to a depth of approximately 10 feet, and fine- to medium-grained sand to 
approximately 50 to 60 feet below grade (referred to as the Recent Alluvial Aquifer [RAA]); and  

• Below the RAA, sand and/or gravel layers of varying thicknesses were reported (total depth not explored).  
This unit is referred to as the PAA. 

 
The depth to groundwater is approximately 25 feet below grade across most of the site.   
 
Since the proposed CPU well field will utilize wells screened approximately from between 70 to 170 feet below grade, 
the top of the PAA was the targeted interval for the direct-push groundwater assessment.  Groundwater samples 
were collected from 70 feet below grade in GP-1 and 64 feet below grade in GP-2.  Please note that each exploration 
was completed within a containment area of the Terminal, which is approximately 10 feet below the surrounding 
grade (thus, actual intervals are approximately 10 feet deeper when compared to average vicinity grade). 
 
Sampling and Analytical Methods  

Depth-discrete groundwater samples were collected using direct-push equipment.  The sampling device was driven 
to the desired depth using a truck-mounted direct-push rig, and the casing was retracted, exposing a 2-foot-long 
groundwater sampling attachment.  Groundwater samples were collected from the sampling attachment using a 
combination of a check-valve and peristaltic pump.  The probing conditions were very difficult at deeper depths due 
to apparent dense sands and gravels.  GP-1 was logged in detail to a depth of 52 feet below grade, until the field 
geologist could conclude with reasonable certainty that the PAA was encountered.  GP-2 was not logged due to time 
constraints resulting from difficult drilling conditions.  Exploration logs are included in Attachment A. 
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Groundwater samples were delivered under chain-of-custody to TestAmerica in Beaverton, Oregon.  All groundwater 
samples were submitted for analysis of: 
 

• Gasoline-range total petroleum hydrocarbons (TPHg) using NW Method TPH-Gx; 

• Diesel- and oil-range hydrocarbons (TPHd) using NW Method TPH-Dx;  

• Polynuclear aromatic hydrocarbons (PAHs) using EPA 8270 SIM; and 

• Select volatile organic compounds (VOCs) using EPA Method 8260. 
 
The select VOC list included hydrocarbon VOC constituents, and oxygenates. 
 

Results 
Tables 1 and 2 summarize the chemical analytical results.  Except for methyl tert-butyl ether (MTBE), detected at a 
concentration of 13.7 micrograms per liter (µg/L) at location GP-1, no other VOCs, TPH, or PAHs were detected in 
the direct-push explorations.  The groundwater sample from GP-1 was collected from 70 feet below grade, north of 
the vapor recovery unit area.  
 
These results support that Terminal-derived constituents are currently contained within the boundaries of the 
Terminal.  Under static conditions, degradation and a naturally flat groundwater gradient will likely continue to prevent 
the extent of dissolved-phase constituents from increasing in size.  Based on the results of the April 2007 migration 
evaluation prepared by Ash Creek Associates, there is real potential that outside stresses from the well field could 
mobilize water from beneath the Terminal and spread Terminal-derived constituents.  As subsequent well field tests 
are completed, or the well field comes on-line, groundwater quality at the Terminal should continue to be assessed 
for possible changes induced by the well field. 
 
Please do not hesitate to call if you have any questions or need further assistance. 
 
 
Sincerely, 
 
 
 
 
 
         
 
 
 
 
 
 
 
John P. Foxwell, L.H.G.      Amanda L. Spencer 
Senior Associate        Principal Hydrogeologist 
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Attachments: 
 
Table 1 – Direct-Push Groundwater Assessment Results:  Total Petroleum Hydrocarbons 
Table 2 – Direct-Push Groundwater Assessment Results:  VOCs and Fuel Oxygenates 
 
Figure 1 – Site Location Map 
Figure 2 – Site Plan Showing Push-Probe Locations 
 
Attachment A – Exploration Logs 
Attachment B – Analytical Laboratory Data 
 
 
cc: Mr. Joe Aldridge, NuStar Energy LP (electronic deliverable) 



Table 1
Direct-Push Groundwater Assessment Results:  Total Petroleum Hydrocarbons
Support Terminal Operating Partnership (STOP), LP Vancouver Terminal
Vancouver, Washington

Sample
Location

Sample
Date TPHg TPHd TPHho All PAHs

GP-1-1 06/11/07 <80 <238 <476 ND
GP-2-1 06/11/07 <80 <238 <476 ND

Washington DOE MTCA Method A cleanup level 800 7. 500 500 NA

Notes:
1.    TPHg = Total petroleum hydrocarbons in the gasoline carbon range by NW-TPH-Gx method.
2.    TPHd = Total petroleum hydrocarbons in the diesel carbon range by NW-TPH-Dx method with silica gel cleanup.
3.    TPHho = Total petroleum hydrocarbons in the heavy oil carbon range by NW-TPH-Dx method with silica gel cleanup.
4.    PAHs = Polynuclear Aromatic Hydrocarbons by EPA 8270 SIM.
5.    <  =  Not detected at or above the specified laboratory method reporting limit (MRL).
6.    µg/L (ppb) = micrograms per liter (parts per billion).
7.   TPHg cleanup level dependent on presence of benzene in groundwater.  Cleanup level = 800 µg/L if 
       benzene is present and 1,000 µg/L if benzene is not present.
8.    Washington DOE MTCA = Washington Department of Ecology Model Toxics Control Act.
9.    ND = Not detected at or above the specified laboratory MRL.
10.  NA = Not Applicable.

Concentration in µg/L (ppb)

STOP LP Vancouver Terminal
1126-02
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Table 2
Direct-Push Groundwater Assessment Results:  VOCs and Fuel Oxygenates
Support Terminal Operating Partnership (STOP), LP Vancouver Terminal
Vancouver, Washington

Sample
Location

Sample
Date Benzene Toluene Ethylbenzene Xylenes 1,2-

Dibromoethane
1,2-

Dichloroethane Ethanol tert-Butyl 
alcohol

Ethyl tert-Butyl 
Ether (ETBE)

Diisopropyl 
Ether (DIPE)

Methyl tert-butyl 
ether (MTBE)

Tert-Amyl Methyl 
Ether (TAME) Naphthalene 1,2,4-

Trimethylbenzene
1,3,5-

Trimethylbenzene Isopropylbenzene n-Propylbenzene

GP-1-1 06/11/07 <1.0 <1.0 <1.0 <2.0 <1.0 <1.0 <150 <25.0 <1.0 <1.0 13.7 <1.0 <2.0 <1.0 <1.0 <2.0 <1.0
GP-2-1 06/11/07 <1.0 <1.0 <1.0 <2.0 <1.0 <1.0 <150 <25.0 <1.0 <1.0 <2.0 <1.0 <2.0 <1.0 <1.0 <2.0 <1.0

Washington DOE MTCA Method A cleanup level 5.0 1,000 700 1,000 NA 5 NA NA NA NA 20 NA 160 NA NA NA NA

Notes:
1.  BTEX (Benzene, toluene, ethylbenzene, and xylenes) and fuel oxygenates by EPA Method 8260B.  Results reported in micrograms per liter.
2.  µg/L = micrograms per liter.
3.  Boldface value represents detected concentrations of listed analyte.
4.  <  =  Not detected at or above the specified laboratory method reporting limit (MRL).
5.  Detected concentration is estimated based on presence of analyte in blank.
6.  NA = Cleanup level not available.
7.  Washington DOE MTCA Method A cleanup level = Washington Department of Ecology Model Toxics Control Act Method A cleanup level.

Concentration in µg/L (ppb)

STOP LP Vancouver Terminal
1126-02

Page 1 of 1





Site Plan Showing Push-Probe Locations
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Attachment A 
Exploration Logs 
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Analytical Laboratory Data 



PORTLAND, OR 9405 S.W. NIMBUS AVENUE

BEAVERTON, OR 97008-7132

ph: (503) 906.9200   fax: (503) 906.9210

John Foxwell

Ash Creek Associates, Inc.

9615 SW Allen Blvd.  Suite 106

Beaverton, OR  97005

RE: Nustar Vancouver Annex

Enclosed are the results of analyses for samples received by the laboratory on 06/12/07 09:05. 

The following list is a summary of the Work Orders contained in this report, generated on 06/27/07 

10:55.

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

June 27, 2007

ProjectNumberProjectWork Order

1126-02Nustar Vancouver AnnexPQF0408

TestAmerica - Portland, OR The results in this report apply to the samples analyzed in accordance with the chain 

of custody document. This analytical report shall not be reproduced except in full, 

without the written approval of the laboratory.

Darrell Auvil, Project Manager

 
w w w . t e s t a m e r i c a i n c . c o m  Page 1 of 20



PORTLAND, OR 9405 S.W. NIMBUS AVENUE

BEAVERTON, OR 97008-7132

ph: (503) 906.9200   fax: (503) 906.9210

Nustar Vancouver Annex

Beaverton, OR  97005

Report Created:

Project Manager:

Project Number:

Project Name:

06/27/07 10:55John Foxwell

1126-029615 SW Allen Blvd.  Suite 106

Ash Creek Associates, Inc.

Sample ID Laboratory ID Matrix Date Sampled

ANALYTICAL REPORT FOR SAMPLES

Date Received

PQF0408-01 06/11/07 17:50 06/12/07 09:05WaterGP-1-1

PQF0408-02 06/11/07 02:20 06/12/07 09:05WaterGP-2-1

TestAmerica - Portland, OR The results in this report apply to the samples analyzed in accordance with the chain 

of custody document. This analytical report shall not be reproduced except in full, 

without the written approval of the laboratory.

Darrell Auvil, Project Manager
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PORTLAND, OR 9405 S.W. NIMBUS AVENUE

BEAVERTON, OR 97008-7132

ph: (503) 906.9200   fax: (503) 906.9210

Nustar Vancouver Annex

Beaverton, OR  97005

Report Created:

Project Manager:

Project Number:

Project Name:

06/27/07 10:55John Foxwell

1126-029615 SW Allen Blvd.  Suite 106

Ash Creek Associates, Inc.

TestAmerica - Portland, OR

Gasoline Hydrocarbons per NW TPH-Gx Method

 Analyte Method Result UnitsMRLMDL* Notes Dil Batch AnalyzedPrepared

PQF0408-01       (GP-1-1) Water Sampled: 06/11/07 17:50

NDGasoline Range Hydrocarbons 06/12/07 23:45 ug/l 70604691x80.0NW TPH-Gx   ----- 06/12/07 10:52

 Surrogate(s): "4-BFB 50 - 150 %93.0%    "

PQF0408-02       (GP-2-1) Water Sampled: 06/11/07 02:20

NDGasoline Range Hydrocarbons 06/13/07 00:11 ug/l 70604691x80.0NW TPH-Gx   ----- 06/12/07 10:52

 Surrogate(s): "4-BFB 50 - 150 %89.2%    "

TestAmerica - Portland, OR The results in this report apply to the samples analyzed in accordance with the chain 

of custody document. This analytical report shall not be reproduced except in full, 

without the written approval of the laboratory.

Darrell Auvil, Project Manager
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PORTLAND, OR 9405 S.W. NIMBUS AVENUE

BEAVERTON, OR 97008-7132

ph: (503) 906.9200   fax: (503) 906.9210

Nustar Vancouver Annex

Beaverton, OR  97005

Report Created:

Project Manager:

Project Number:

Project Name:

06/27/07 10:55John Foxwell

1126-029615 SW Allen Blvd.  Suite 106

Ash Creek Associates, Inc.

TestAmerica - Portland, OR

Diesel and Heavy Range Hydrocarbons per NWTPH-Dx Method with Acid/Silica Gel Cleanup

 Analyte Method Result UnitsMRLMDL* Notes Dil Batch AnalyzedPrepared

PQF0408-01       (GP-1-1) Water Sampled: 06/11/07 17:50

NDDiesel Range Organics 06/16/07 09:24 mg/l 70606631x0.238NWTPH-Dx   ----- 06/15/07 12:45

NDHeavy Oil Range Hydrocarbons "   " ""0.476"         ----- "

 Surrogate(s): "1-Chlorooctadecane 50 - 150 %84.6%    "

PQF0408-02       (GP-2-1) Water Sampled: 06/11/07 02:20

NDDiesel Range Organics 06/16/07 09:43 mg/l 70606631x0.238NWTPH-Dx   ----- 06/15/07 12:45

NDHeavy Oil Range Hydrocarbons "   " ""0.476"         ----- "

 Surrogate(s): "1-Chlorooctadecane 50 - 150 %82.2%    "

TestAmerica - Portland, OR The results in this report apply to the samples analyzed in accordance with the chain 

of custody document. This analytical report shall not be reproduced except in full, 

without the written approval of the laboratory.

Darrell Auvil, Project Manager
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PORTLAND, OR 9405 S.W. NIMBUS AVENUE

BEAVERTON, OR 97008-7132

ph: (503) 906.9200   fax: (503) 906.9210

Nustar Vancouver Annex

Beaverton, OR  97005

Report Created:

Project Manager:

Project Number:

Project Name:

06/27/07 10:55John Foxwell

1126-029615 SW Allen Blvd.  Suite 106

Ash Creek Associates, Inc.

TestAmerica - Portland, OR

Volatile Organic Compounds per EPA Method 8260B

 Analyte Method Result UnitsMRLMDL* Notes Dil Batch AnalyzedPrepared

PQF0408-01       (GP-1-1) Water Sampled: 06/11/07 17:50

NDAcetone 06/15/07 16:15 ug/l 70606071x25.0EPA 8260B   ----- 06/15/07 10:58

NDBenzene "   " ""1.00"         ----- "

NDBromobenzene "   " ""1.00"         ----- "

NDBromochloromethane "   " ""1.00"         ----- "

NDBromodichloromethane "   " ""1.00"         ----- "

NDBromoform "   " ""1.00"         ----- "

NDBromomethane "   " ""5.00"         ----- "

ND2-Butanone (MEK) "   " ""10.0"         ----- "

NDn-Butylbenzene "   " ""5.00"         ----- "

NDsec-Butylbenzene "   " ""1.00"         ----- "

NDtert-Butylbenzene "   " ""1.00"         ----- "

NDCarbon disulfide "   " ""10.0"         ----- "

NDCarbon tetrachloride "   " ""1.00"         ----- "

NDChlorobenzene "   " ""1.00"         ----- "

NDChloroethane "   " ""1.00"         ----- "

NDChloroform "   " ""1.00"         ----- "

NDChloromethane "   " ""5.00"         ----- "

ND2-Chlorotoluene "   " ""1.00"         ----- "

ND4-Chlorotoluene "   " ""1.00"         ----- "

ND1,2-Dibromo-3-chloropropane "   " ""5.00"         ----- "

NDDibromochloromethane "   " ""1.00"         ----- "

ND1,2-Dibromoethane "   " ""1.00"         ----- "

NDDibromomethane "   " ""1.00"         ----- "

ND1,2-Dichlorobenzene "   " ""1.00"         ----- "

ND1,3-Dichlorobenzene "   " ""1.00"         ----- "

ND1,4-Dichlorobenzene "   " ""1.00"         ----- "

NDDichlorodifluoromethane "   " ""5.00"         ----- "

ND1,1-Dichloroethane "   " ""1.00"         ----- "

ND1,2-Dichloroethane "   " ""1.00"         ----- "

ND1,1-Dichloroethene "   " ""1.00"         ----- "

NDcis-1,2-Dichloroethene "   " ""1.00"         ----- "

NDtrans-1,2-Dichloroethene "   " ""1.00"         ----- "

ND1,2-Dichloropropane "   " ""1.00"         ----- "

ND1,3-Dichloropropane "   " ""1.00"         ----- "

ND2,2-Dichloropropane "   " ""1.00"         ----- "

ND1,1-Dichloropropene "   " ""1.00"         ----- "

NDcis-1,3-Dichloropropene "   " ""1.00"         ----- "

NDtrans-1,3-Dichloropropene "   " ""1.00"         ----- "

NDEthylbenzene "   " ""1.00"         ----- "

NDHexachlorobutadiene "   " ""4.00"         ----- "

ND2-Hexanone "   " ""10.0"         ----- "

NDIsopropylbenzene "   " ""2.00"         ----- "

NDp-Isopropyltoluene "   " ""2.00"         ----- "

TestAmerica - Portland, OR The results in this report apply to the samples analyzed in accordance with the chain 

of custody document. This analytical report shall not be reproduced except in full, 

without the written approval of the laboratory.

Darrell Auvil, Project Manager
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PORTLAND, OR 9405 S.W. NIMBUS AVENUE

BEAVERTON, OR 97008-7132

ph: (503) 906.9200   fax: (503) 906.9210

Nustar Vancouver Annex

Beaverton, OR  97005

Report Created:

Project Manager:

Project Number:

Project Name:

06/27/07 10:55John Foxwell

1126-029615 SW Allen Blvd.  Suite 106

Ash Creek Associates, Inc.

TestAmerica - Portland, OR

Volatile Organic Compounds per EPA Method 8260B

 Analyte Method Result UnitsMRLMDL* Notes Dil Batch AnalyzedPrepared

PQF0408-01       (GP-1-1) Water Sampled: 06/11/07 17:50

ND4-Methyl-2-pentanone 06/15/07 16:15 ug/l 70606071x5.00EPA 8260B   ----- 06/15/07 10:58

Methyl tert-butyl ether " ""13.7 1.00"          "  ----- "

NDMethylene chloride "   " ""5.00"         ----- "

NDNaphthalene "   " ""2.00"         ----- "

NDn-Propylbenzene "   " ""1.00"         ----- "

NDStyrene "   " ""1.00"         ----- "

ND1,1,1,2-Tetrachloroethane "   " ""1.00"         ----- "

ND1,1,2,2-Tetrachloroethane "   " ""1.00"         ----- "

NDTetrachloroethene "   " ""1.00"         ----- "

NDToluene "   " ""1.00"         ----- "

ND1,2,3-Trichlorobenzene "   " ""1.00"         ----- "

ND1,2,4-Trichlorobenzene "   " ""1.00"         ----- "

ND1,1,1-Trichloroethane "   " ""1.00"         ----- "

ND1,1,2-Trichloroethane "   " ""1.00"         ----- "

NDTrichloroethene "   " ""1.00"         ----- "

NDTrichlorofluoromethane "   " ""1.00"         ----- "

ND1,2,3-Trichloropropane "   " ""1.00"         ----- "

ND1,2,4-Trimethylbenzene "   " ""1.00"         ----- "

ND1,3,5-Trimethylbenzene "   " ""1.00"         ----- "

NDVinyl chloride "   " ""1.00"         ----- "

NDo-Xylene "   " ""1.00"         ----- "

NDm,p-Xylene "   " ""2.00"         ----- "

 Surrogate(s): "4-BFB 80 - 120 %102%    "

"1,2-DCA-d4 80 - 120 %97.5%    "

"Dibromofluoromethane 80 - 120 %99.0%    "

"Toluene-d8 80 - 120 %100%    "

PQF0408-02       (GP-2-1) Water Sampled: 06/11/07 02:20

NDAcetone 06/15/07 16:42 ug/l 70606071x25.0EPA 8260B   ----- 06/15/07 10:58

NDBenzene "   " ""1.00"         ----- "

NDBromobenzene "   " ""1.00"         ----- "

NDBromochloromethane "   " ""1.00"         ----- "

NDBromodichloromethane "   " ""1.00"         ----- "

NDBromoform "   " ""1.00"         ----- "

NDBromomethane "   " ""5.00"         ----- "

ND2-Butanone (MEK) "   " ""10.0"         ----- "

NDn-Butylbenzene "   " ""5.00"         ----- "

NDsec-Butylbenzene "   " ""1.00"         ----- "

NDtert-Butylbenzene "   " ""1.00"         ----- "

NDCarbon disulfide "   " ""10.0"         ----- "

NDCarbon tetrachloride "   " ""1.00"         ----- "

NDChlorobenzene "   " ""1.00"         ----- "

TestAmerica - Portland, OR The results in this report apply to the samples analyzed in accordance with the chain 

of custody document. This analytical report shall not be reproduced except in full, 

without the written approval of the laboratory.

Darrell Auvil, Project Manager
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PORTLAND, OR 9405 S.W. NIMBUS AVENUE

BEAVERTON, OR 97008-7132

ph: (503) 906.9200   fax: (503) 906.9210

Nustar Vancouver Annex

Beaverton, OR  97005

Report Created:

Project Manager:

Project Number:

Project Name:

06/27/07 10:55John Foxwell

1126-029615 SW Allen Blvd.  Suite 106

Ash Creek Associates, Inc.

TestAmerica - Portland, OR

Volatile Organic Compounds per EPA Method 8260B

 Analyte Method Result UnitsMRLMDL* Notes Dil Batch AnalyzedPrepared

PQF0408-02       (GP-2-1) Water Sampled: 06/11/07 02:20

NDChloroethane 06/15/07 16:42 ug/l 70606071x1.00EPA 8260B   ----- 06/15/07 10:58

NDChloroform "   " ""1.00"         ----- "

NDChloromethane "   " ""5.00"         ----- "

ND2-Chlorotoluene "   " ""1.00"         ----- "

ND4-Chlorotoluene "   " ""1.00"         ----- "

ND1,2-Dibromo-3-chloropropane "   " ""5.00"         ----- "

NDDibromochloromethane "   " ""1.00"         ----- "

ND1,2-Dibromoethane "   " ""1.00"         ----- "

NDDibromomethane "   " ""1.00"         ----- "

ND1,2-Dichlorobenzene "   " ""1.00"         ----- "

ND1,3-Dichlorobenzene "   " ""1.00"         ----- "

ND1,4-Dichlorobenzene "   " ""1.00"         ----- "

NDDichlorodifluoromethane "   " ""5.00"         ----- "

ND1,1-Dichloroethane "   " ""1.00"         ----- "

ND1,2-Dichloroethane "   " ""1.00"         ----- "

ND1,1-Dichloroethene "   " ""1.00"         ----- "

NDcis-1,2-Dichloroethene "   " ""1.00"         ----- "

NDtrans-1,2-Dichloroethene "   " ""1.00"         ----- "

ND1,2-Dichloropropane "   " ""1.00"         ----- "

ND1,3-Dichloropropane "   " ""1.00"         ----- "

ND2,2-Dichloropropane "   " ""1.00"         ----- "

ND1,1-Dichloropropene "   " ""1.00"         ----- "

NDcis-1,3-Dichloropropene "   " ""1.00"         ----- "

NDtrans-1,3-Dichloropropene "   " ""1.00"         ----- "

NDEthylbenzene "   " ""1.00"         ----- "

NDHexachlorobutadiene "   " ""4.00"         ----- "

ND2-Hexanone "   " ""10.0"         ----- "

NDIsopropylbenzene "   " ""2.00"         ----- "

NDp-Isopropyltoluene "   " ""2.00"         ----- "

ND4-Methyl-2-pentanone "   " ""5.00"         ----- "

NDMethyl tert-butyl ether "   " ""1.00"         ----- "

NDMethylene chloride "   " ""5.00"         ----- "

NDNaphthalene "   " ""2.00"         ----- "

NDn-Propylbenzene "   " ""1.00"         ----- "

NDStyrene "   " ""1.00"         ----- "

ND1,1,1,2-Tetrachloroethane "   " ""1.00"         ----- "

ND1,1,2,2-Tetrachloroethane "   " ""1.00"         ----- "

NDTetrachloroethene "   " ""1.00"         ----- "

NDToluene "   " ""1.00"         ----- "

ND1,2,3-Trichlorobenzene "   " ""1.00"         ----- "

ND1,2,4-Trichlorobenzene "   " ""1.00"         ----- "

ND1,1,1-Trichloroethane "   " ""1.00"         ----- "

ND1,1,2-Trichloroethane "   " ""1.00"         ----- "

TestAmerica - Portland, OR The results in this report apply to the samples analyzed in accordance with the chain 

of custody document. This analytical report shall not be reproduced except in full, 

without the written approval of the laboratory.

Darrell Auvil, Project Manager
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PORTLAND, OR 9405 S.W. NIMBUS AVENUE

BEAVERTON, OR 97008-7132

ph: (503) 906.9200   fax: (503) 906.9210

Nustar Vancouver Annex

Beaverton, OR  97005

Report Created:

Project Manager:

Project Number:

Project Name:

06/27/07 10:55John Foxwell

1126-029615 SW Allen Blvd.  Suite 106

Ash Creek Associates, Inc.

TestAmerica - Portland, OR

Volatile Organic Compounds per EPA Method 8260B

 Analyte Method Result UnitsMRLMDL* Notes Dil Batch AnalyzedPrepared

PQF0408-02       (GP-2-1) Water Sampled: 06/11/07 02:20

NDTrichloroethene 06/15/07 16:42 ug/l 70606071x1.00EPA 8260B   ----- 06/15/07 10:58

NDTrichlorofluoromethane "   " ""1.00"         ----- "

ND1,2,3-Trichloropropane "   " ""1.00"         ----- "

ND1,2,4-Trimethylbenzene "   " ""1.00"         ----- "

ND1,3,5-Trimethylbenzene "   " ""1.00"         ----- "

NDVinyl chloride "   " ""1.00"         ----- "

NDo-Xylene "   " ""1.00"         ----- "

NDm,p-Xylene "   " ""2.00"         ----- "

 Surrogate(s): "4-BFB 80 - 120 %99.5%    "

"1,2-DCA-d4 80 - 120 %98.5%    "

"Dibromofluoromethane 80 - 120 %98.0%    "

"Toluene-d8 80 - 120 %98.0%    "

TestAmerica - Portland, OR The results in this report apply to the samples analyzed in accordance with the chain 

of custody document. This analytical report shall not be reproduced except in full, 

without the written approval of the laboratory.

Darrell Auvil, Project Manager
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PORTLAND, OR 9405 S.W. NIMBUS AVENUE

BEAVERTON, OR 97008-7132

ph: (503) 906.9200   fax: (503) 906.9210

Nustar Vancouver Annex

Beaverton, OR  97005

Report Created:

Project Manager:

Project Number:

Project Name:

06/27/07 10:55John Foxwell

1126-029615 SW Allen Blvd.  Suite 106

Ash Creek Associates, Inc.

TestAmerica - Portland, OR

Oxygenates by EPA 8260B

 Analyte Method Result UnitsMRLMDL* Notes Dil Batch AnalyzedPrepared

PQF0408-01       (GP-1-1) Water Sampled: 06/11/07 17:50

NDEthanol 06/13/07 18:09 ug/L 70605251x150SW846 8260B   ----- 06/13/07 10:04

NDtert-Butyl alcohol "   " ""25.0"         ----- "

NDEthyl tert-Butyl Ether (ETBE) "   " ""1.00"         ----- "

NDDiisopropyl Ether (DIPE) "   " ""1.00"         ----- "

Methyl tert-butyl ether " ""12.2 2.00"          "  ----- "

NDTert-Amyl Methyl Ether "   " ""1.00"         ----- "

 Surrogate(s): "1,2-DCA-d4 80 - 120 %92%    "

"Dibromofluoromethane 80 - 120 %103%    "

"Toluene-d8 80 - 120 %99%    "

"4-BFB 80 - 120 %106%    "

PQF0408-02       (GP-2-1) Water Sampled: 06/11/07 02:20

NDEthanol 06/13/07 18:34 ug/L 70605251x150SW846 8260B   ----- 06/13/07 10:04

NDtert-Butyl alcohol "   " ""25.0"         ----- "

NDEthyl tert-Butyl Ether (ETBE) "   " ""1.00"         ----- "

NDDiisopropyl Ether (DIPE) "   " ""1.00"         ----- "

NDMethyl tert-butyl ether "   " ""2.00"         ----- "

NDTert-Amyl Methyl Ether "   " ""1.00"         ----- "

 Surrogate(s): "1,2-DCA-d4 80 - 120 %94%    "

"Dibromofluoromethane 80 - 120 %101%    "

"Toluene-d8 80 - 120 %100%    "

"4-BFB 80 - 120 %110%    "

TestAmerica - Portland, OR The results in this report apply to the samples analyzed in accordance with the chain 

of custody document. This analytical report shall not be reproduced except in full, 

without the written approval of the laboratory.

Darrell Auvil, Project Manager
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PORTLAND, OR 9405 S.W. NIMBUS AVENUE

BEAVERTON, OR 97008-7132

ph: (503) 906.9200   fax: (503) 906.9210

Nustar Vancouver Annex

Beaverton, OR  97005

Report Created:

Project Manager:

Project Number:

Project Name:

06/27/07 10:55John Foxwell

1126-029615 SW Allen Blvd.  Suite 106

Ash Creek Associates, Inc.

TestAmerica - Portland, OR

Polynuclear Aromatic Compounds per EPA 8270M-SIM

 Analyte Method Result UnitsMRLMDL* Notes Dil Batch AnalyzedPrepared

PQF0408-01       (GP-1-1) Water Sampled: 06/11/07 17:50

NDAcenaphthene 06/22/07 05:19 ug/l 70605911x0.0962EPA 8270m   ----- 06/14/07 17:15

NDAcenaphthylene "   " ""0.0962"         ----- "

NDAnthracene "   " ""0.0962"         ----- "

NDBenzo (a) anthracene "   " ""0.0962"         ----- "

NDBenzo (a) pyrene "   " ""0.0962"         ----- "

NDBenzo (b) fluoranthene "   " ""0.0962"         ----- "

NDBenzo (ghi) perylene "   " ""0.0962"         ----- "

NDBenzo (k) fluoranthene "   " ""0.0962"         ----- "

NDChrysene "   " ""0.0962"         ----- "

NDDibenzo (a,h) anthracene "   " ""0.192"         ----- "

NDFluoranthene "   " ""0.0962"         ----- "

NDFluorene "   " ""0.0962"         ----- "

NDIndeno (1,2,3-cd) pyrene "   " ""0.0962"         ----- "

NDNaphthalene "   " ""0.0962"         ----- "

NDPhenanthrene "   " ""0.0962"         ----- "

NDPyrene "   " ""0.0962"         ----- "

 Surrogate(s): "Fluorene-d10 25 - 125 %67.5%    "

"Pyrene-d10 23 - 150 %51.2%    "

"Benzo (a) pyrene-d12 10 - 125 %26.7%    "

PQF0408-02       (GP-2-1) Water Sampled: 06/11/07 02:20

NDAcenaphthene 06/23/07 00:12 ug/l 70605911x0.0962EPA 8270m   ----- 06/14/07 17:15

NDAcenaphthylene "   " ""0.0962"         ----- "

NDAnthracene "   " ""0.0962"         ----- "

NDBenzo (a) anthracene "   " ""0.0962"         ----- "

NDBenzo (a) pyrene "   " ""0.0962"         ----- "

NDBenzo (b) fluoranthene "   " ""0.0962"         ----- "

NDBenzo (ghi) perylene "   " ""0.0962"         ----- "

NDBenzo (k) fluoranthene "   " ""0.0962"         ----- "

NDChrysene "   " ""0.0962"         ----- "

NDDibenzo (a,h) anthracene "   " ""0.192"         ----- "

NDFluoranthene "   " ""0.0962"         ----- "

NDFluorene "   " ""0.0962"         ----- "

NDIndeno (1,2,3-cd) pyrene "   " ""0.0962"         ----- "

NDNaphthalene "   " ""0.0962"         ----- "

NDPhenanthrene "   " ""0.0962"         ----- "

NDPyrene "   " ""0.0962"         ----- "

 Surrogate(s): "Fluorene-d10 25 - 125 %70.4%    "

"Pyrene-d10 23 - 150 %54.2%    "

"Benzo (a) pyrene-d12 10 - 125 %24.5%    "

TestAmerica - Portland, OR The results in this report apply to the samples analyzed in accordance with the chain 

of custody document. This analytical report shall not be reproduced except in full, 

without the written approval of the laboratory.

Darrell Auvil, Project Manager
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PORTLAND, OR 9405 S.W. NIMBUS AVENUE

BEAVERTON, OR 97008-7132

ph: (503) 906.9200   fax: (503) 906.9210

Nustar Vancouver Annex

Beaverton, OR  97005

Report Created:

Project Manager:

Project Number:

Project Name:

06/27/07 10:55John Foxwell

1126-029615 SW Allen Blvd.  Suite 106

Ash Creek Associates, Inc.

TestAmerica - Portland, OR

Gasoline Hydrocarbons per NW TPH-Gx Method  -  Laboratory Quality Control Results

Water Preparation Method:    EPA 5030BQC Batch:   7060469 

 Analyte Method Result UnitsMRL MDL*
Amt
Spike

Result
Source

REC
(Limits)

RPD
(Limits) Analyzed Notes %Dil %

Extracted:   06/12/07 10:52Blank   (7060469-BLK1)

 ---  -- ---- -- 06/12/07 13:39Gasoline Range Hydrocarbons ug/l80.0 ----NW TPH-Gx 1xND

Surrogate(s): 4-BFB 06/12/07 13:39"Limits:  50-150% Recovery:     96.4%   

Extracted:   06/12/07 10:52LCS   (7060469-BS2)

 ---  (70-130) ---- 82.4% 06/12/07 12:21Gasoline Range Hydrocarbons ug/l80.0 --500NW TPH-Gx 1x412

Surrogate(s): 4-BFB 06/12/07 12:21"Limits:  50-150% Recovery:     100%   

Extracted:   06/12/07 10:52LCS Dup   (7060469-BSD2)

 ---  (70-130) 4.97%-- 86.6% 06/12/07 12:47Gasoline Range Hydrocarbons ug/l80.0 (35)500NW TPH-Gx 1x433

Surrogate(s): 4-BFB 06/12/07 12:47"Limits:  50-150% Recovery:     102%   

Extracted:   06/12/07 10:52Duplicate   (7060469-DUP1) QC Source:   PQF0346-06RE1

 ---  -- 140%3290 -- 06/12/07 15:08Gasoline Range Hydrocarbons ug/l800 R3(35)--NW TPH-Gx 10x18700

Surrogate(s): 4-BFB ZX06/12/07 15:081xLimits:  50-150% Recovery:     164%   

Extracted:   06/12/07 10:52Duplicate   (7060469-DUP2) QC Source:   PQF0379-05RE1

 ---  -- 8.95%8540 -- 06/12/07 19:51Gasoline Range Hydrocarbons ug/l1600 (35)--NW TPH-Gx 20x9340

Surrogate(s): 4-BFB 06/12/07 19:511xLimits:  50-150% Recovery:     91.2%   

TestAmerica - Portland, OR The results in this report apply to the samples analyzed in accordance with the chain 

of custody document. This analytical report shall not be reproduced except in full, 

without the written approval of the laboratory.

Darrell Auvil, Project Manager
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PORTLAND, OR 9405 S.W. NIMBUS AVENUE

BEAVERTON, OR 97008-7132

ph: (503) 906.9200   fax: (503) 906.9210

Nustar Vancouver Annex

Beaverton, OR  97005

Report Created:

Project Manager:

Project Number:

Project Name:

06/27/07 10:55John Foxwell

1126-029615 SW Allen Blvd.  Suite 106

Ash Creek Associates, Inc.

TestAmerica - Portland, OR

Diesel and Heavy Range Hydrocarbons per NWTPH-Dx Method with Acid/Silica Gel Cleanup  -  Laboratory Quality Control Results

Water Preparation Method:    EPA 3510 FuelsQC Batch:   7060663 

 Analyte Method Result UnitsMRL MDL*
Amt
Spike

Result
Source

REC
(Limits)

RPD
(Limits) Analyzed Notes %Dil %

Extracted:   06/15/07 12:45Blank   (7060663-BLK1)

 ---  -- ---- -- 06/15/07 18:42Diesel Range Organics mg/l0.250 ----NWTPH-Dx 1xND

 ---  -- ---- -- "            Heavy Oil Range Hydrocarbons "0.500 ----"     "ND

Surrogate(s): 1-Chlorooctadecane 06/15/07 18:42"Limits:  50-150% Recovery:     81.4%   

Extracted:   06/15/07 12:45LCS   (7060663-BS1)

 ---  (50-150) ---- 99.6% 06/15/07 19:00Diesel Range Organics mg/l0.250 --2.58NWTPH-Dx 1x2.57

 ---  " ---- 110% "            Heavy Oil Range Hydrocarbons "0.500 --1.56"     "1.71

Surrogate(s): 1-Chlorooctadecane 06/15/07 19:00"Limits:  50-150% Recovery:     69.3%   

Extracted:   06/15/07 12:45LCS Dup   (7060663-BSD1)

 ---  (50-150) 0.00%-- 99.6% 06/15/07 19:34Diesel Range Organics mg/l0.250 (50)2.58NWTPH-Dx 1x2.57

 ---  " 1.18%-- 108% "            Heavy Oil Range Hydrocarbons "0.500 "   1.56"     "1.69

Surrogate(s): 1-Chlorooctadecane 06/15/07 19:34"Limits:  50-150% Recovery:     68.6%   

TestAmerica - Portland, OR The results in this report apply to the samples analyzed in accordance with the chain 

of custody document. This analytical report shall not be reproduced except in full, 

without the written approval of the laboratory.

Darrell Auvil, Project Manager
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PORTLAND, OR 9405 S.W. NIMBUS AVENUE

BEAVERTON, OR 97008-7132

ph: (503) 906.9200   fax: (503) 906.9210

Nustar Vancouver Annex

Beaverton, OR  97005

Report Created:

Project Manager:

Project Number:

Project Name:

06/27/07 10:55John Foxwell

1126-029615 SW Allen Blvd.  Suite 106

Ash Creek Associates, Inc.

TestAmerica - Portland, OR

Volatile Organic Compounds per EPA Method 8260B  -  Laboratory Quality Control Results

Water Preparation Method:    EPA 5030BQC Batch:   7060607 

 Analyte Method Result UnitsMRL MDL*
Amt
Spike

Result
Source

REC
(Limits)

RPD
(Limits) Analyzed Notes %Dil %

Extracted:   06/15/07 09:58Blank   (7060607-BLK1)

 ---  -- ---- -- 06/15/07 13:06Acetone ug/l25.0 ----EPA 8260B 1xND

 ---  -- ---- -- "            Benzene "1.00 ----"     "ND

 ---  -- ---- -- "            Bromobenzene "1.00 ----"     "ND

 ---  -- ---- -- "            Bromochloromethane "1.00 ----"     "ND

 ---  -- ---- -- "            Bromodichloromethane "1.00 ----"     "ND

 ---  -- ---- -- "            Bromoform "1.00 ----"     "ND

 ---  -- ---- -- "            Bromomethane "5.00 ----"     "ND

 ---  -- ---- -- "            2-Butanone (MEK) "10.0 ----"     "ND

 ---  -- ---- -- "            n-Butylbenzene "5.00 ----"     "ND

 ---  -- ---- -- "            sec-Butylbenzene "1.00 ----"     "ND

 ---  -- ---- -- "            tert-Butylbenzene "1.00 ----"     "ND

 ---  -- ---- -- "            Carbon disulfide "10.0 ----"     "ND

 ---  -- ---- -- "            Carbon tetrachloride "1.00 ----"     "ND

 ---  -- ---- -- "            Chlorobenzene "1.00 ----"     "ND

 ---  -- ---- -- "            Chloroethane "1.00 ----"     "ND

 ---  -- ---- -- "            Chloroform "1.00 ----"     "ND

 ---  -- ---- -- "            Chloromethane "5.00 ----"     "ND

 ---  -- ---- -- "            2-Chlorotoluene "1.00 ----"     "ND

 ---  -- ---- -- "            4-Chlorotoluene "1.00 ----"     "ND

 ---  -- ---- -- "            1,2-Dibromo-3-chloropropane "5.00 ----"     "ND

 ---  -- ---- -- "            Dibromochloromethane "1.00 ----"     "ND

 ---  -- ---- -- "            1,2-Dibromoethane "1.00 ----"     "ND

 ---  -- ---- -- "            Dibromomethane "1.00 ----"     "ND

 ---  -- ---- -- "            1,2-Dichlorobenzene "1.00 ----"     "ND

 ---  -- ---- -- "            1,3-Dichlorobenzene "1.00 ----"     "ND

 ---  -- ---- -- "            1,4-Dichlorobenzene "1.00 ----"     "ND

 ---  -- ---- -- "            Dichlorodifluoromethane "5.00 ----"     "ND

 ---  -- ---- -- "            1,1-Dichloroethane "1.00 ----"     "ND

 ---  -- ---- -- "            1,2-Dichloroethane "1.00 ----"     "ND

 ---  -- ---- -- "            1,1-Dichloroethene "1.00 ----"     "ND

 ---  -- ---- -- "            cis-1,2-Dichloroethene "1.00 ----"     "ND

 ---  -- ---- -- "            trans-1,2-Dichloroethene "1.00 ----"     "ND

 ---  -- ---- -- "            1,2-Dichloropropane "1.00 ----"     "ND

 ---  -- ---- -- "            1,3-Dichloropropane "1.00 ----"     "ND

 ---  -- ---- -- "            2,2-Dichloropropane "1.00 ----"     "ND

 ---  -- ---- -- "            1,1-Dichloropropene "1.00 ----"     "ND

 ---  -- ---- -- "            cis-1,3-Dichloropropene "1.00 ----"     "ND

 ---  -- ---- -- "            trans-1,3-Dichloropropene "1.00 ----"     "ND

 ---  -- ---- -- "            Ethylbenzene "1.00 ----"     "ND

TestAmerica - Portland, OR The results in this report apply to the samples analyzed in accordance with the chain 

of custody document. This analytical report shall not be reproduced except in full, 

without the written approval of the laboratory.

Darrell Auvil, Project Manager
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PORTLAND, OR 9405 S.W. NIMBUS AVENUE

BEAVERTON, OR 97008-7132

ph: (503) 906.9200   fax: (503) 906.9210

Nustar Vancouver Annex

Beaverton, OR  97005

Report Created:

Project Manager:

Project Number:

Project Name:

06/27/07 10:55John Foxwell

1126-029615 SW Allen Blvd.  Suite 106

Ash Creek Associates, Inc.

TestAmerica - Portland, OR

Volatile Organic Compounds per EPA Method 8260B  -  Laboratory Quality Control Results

Water Preparation Method:    EPA 5030BQC Batch:   7060607 

 Analyte Method Result UnitsMRL MDL*
Amt
Spike

Result
Source

REC
(Limits)

RPD
(Limits) Analyzed Notes %Dil %

Extracted:   06/15/07 09:58Blank   (7060607-BLK1)

 ---  -- ---- -- 06/15/07 13:06Hexachlorobutadiene ug/l4.00 ----EPA 8260B 1xND

 ---  -- ---- -- "            2-Hexanone "10.0 ----"     "ND

 ---  -- ---- -- "            Isopropylbenzene "2.00 ----"     "ND

 ---  -- ---- -- "            p-Isopropyltoluene "2.00 ----"     "ND

 ---  -- ---- -- "            4-Methyl-2-pentanone "5.00 ----"     "ND

 ---  -- ---- -- "            Methyl tert-butyl ether "1.00 ----"     "ND

 ---  -- ---- -- "            Methylene chloride "5.00 ----"     "ND

 ---  -- ---- -- "            Naphthalene "2.00 ----"     "ND

 ---  -- ---- -- "            n-Propylbenzene "1.00 ----"     "ND

 ---  -- ---- -- "            Styrene "1.00 ----"     "ND

 ---  -- ---- -- "            1,1,1,2-Tetrachloroethane "1.00 ----"     "ND

 ---  -- ---- -- "            1,1,2,2-Tetrachloroethane "1.00 ----"     "ND

 ---  -- ---- -- "            Tetrachloroethene "1.00 ----"     "ND

 ---  -- ---- -- "            Toluene "1.00 ----"     "ND

 ---  -- ---- -- "            1,2,3-Trichlorobenzene "1.00 ----"     "ND

 ---  -- ---- -- "            1,2,4-Trichlorobenzene "1.00 ----"     "ND

 ---  -- ---- -- "            1,1,1-Trichloroethane "1.00 ----"     "ND

 ---  -- ---- -- "            1,1,2-Trichloroethane "1.00 ----"     "ND

 ---  -- ---- -- "            Trichloroethene "1.00 ----"     "ND

 ---  -- ---- -- "            Trichlorofluoromethane "1.00 ----"     "ND

 ---  -- ---- -- "            1,2,3-Trichloropropane "1.00 ----"     "ND

 ---  -- ---- -- "            1,2,4-Trimethylbenzene "1.00 ----"     "ND

 ---  -- ---- -- "            1,3,5-Trimethylbenzene "1.00 ----"     "ND

 ---  -- ---- -- "            Vinyl chloride "1.00 ----"     "ND

 ---  -- ---- -- "            o-Xylene "1.00 ----"     "ND

 ---  -- ---- -- "            m,p-Xylene "2.00 ----"     "ND

Surrogate(s): 4-BFB 06/15/07 13:06"Limits:  80-120% Recovery:     96.5%   

1,2-DCA-d4 "            "80-120%96.0%   

Dibromofluoromethane "            "80-120%95.0%   

Toluene-d8 "            "80-120%98.5%   

TestAmerica - Portland, OR The results in this report apply to the samples analyzed in accordance with the chain 

of custody document. This analytical report shall not be reproduced except in full, 

without the written approval of the laboratory.

Darrell Auvil, Project Manager
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PORTLAND, OR 9405 S.W. NIMBUS AVENUE

BEAVERTON, OR 97008-7132

ph: (503) 906.9200   fax: (503) 906.9210

Nustar Vancouver Annex

Beaverton, OR  97005

Report Created:

Project Manager:

Project Number:

Project Name:

06/27/07 10:55John Foxwell

1126-029615 SW Allen Blvd.  Suite 106

Ash Creek Associates, Inc.

TestAmerica - Portland, OR

Volatile Organic Compounds per EPA Method 8260B  -  Laboratory Quality Control Results

Water Preparation Method:    EPA 5030BQC Batch:   7060607 

 Analyte Method Result UnitsMRL MDL*
Amt
Spike

Result
Source

REC
(Limits)

RPD
(Limits) Analyzed Notes %Dil %

Extracted:   06/15/07 09:58LCS   (7060607-BS1)

 ---  (80-120) ---- 110% 06/15/07 10:48Benzene ug/l1.00 --20.0EPA 8260B 1x22.0

 ---  (80-124) ---- 108% "            Chlorobenzene "1.00 --""     "21.5

 ---  (78-120) ---- 101% "            1,1-Dichloroethene "1.00 --""     "20.2

 ---  (80-124) ---- 106% "            Toluene "1.00 --""     "21.2

 ---  (80-132) ---- 102% "            Trichloroethene "1.00 --""     "20.4

Surrogate(s): 4-BFB 06/15/07 10:48"Limits:  80-120% Recovery:     100%   

1,2-DCA-d4 "            "80-120%96.5%   

Dibromofluoromethane "            "80-120%100%   

Toluene-d8 "            "80-120%97.0%   

Extracted:   06/15/07 09:58Matrix Spike   (7060607-MS1) QC Source:   PQF0490-01

 ---  (80-124) --0.100 104% 06/15/07 11:18Benzene ug/l1.00 --20.0EPA 8260B 1x20.8

 ---  (72.9-134) --ND 103% "            Chlorobenzene "1.00 --""     "20.6

 ---  (79.3-127) --ND 93.5% "            1,1-Dichloroethene "1.00 --""     "18.7

 ---  (79.7-131) --0.170 103% "            Toluene "1.00 --""     "20.7

 ---  (68.4-130) --ND 92.0% "            Trichloroethene "1.00 --""     "18.4

Surrogate(s): 4-BFB 06/15/07 11:18"Limits:  80-120% Recovery:     100%   

1,2-DCA-d4 "            "80-120%95.5%   

Dibromofluoromethane "            "80-120%98.5%   

Toluene-d8 "            "80-120%100%   

Extracted:   06/15/07 09:58Matrix Spike Dup   (7060607-MSD1) QC Source:   PQF0490-01

 ---  (80-124) 2.43%0.100 101% 06/15/07 11:45Benzene ug/l1.00 (25)20.0EPA 8260B 1x20.3

 ---  (72.9-134) 3.46%ND 99.5% "            Chlorobenzene "1.00 "   ""     "19.9

 ---  (79.3-127) 0.536%ND 93.0% "            1,1-Dichloroethene "1.00 "   ""     "18.6

 ---  (79.7-131) 4.44%0.170 98.2% "            Toluene "1.00 "   ""     "19.8

 ---  (68.4-130) 1.64%ND 90.5% "            Trichloroethene "1.00 "   ""     "18.1

Surrogate(s): 4-BFB 06/15/07 11:45"Limits:  80-120% Recovery:     96.0%   

1,2-DCA-d4 "            "80-120%93.5%   

Dibromofluoromethane "            "80-120%95.0%   

Toluene-d8 "            "80-120%93.5%   

TestAmerica - Portland, OR The results in this report apply to the samples analyzed in accordance with the chain 

of custody document. This analytical report shall not be reproduced except in full, 

without the written approval of the laboratory.

Darrell Auvil, Project Manager
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PORTLAND, OR 9405 S.W. NIMBUS AVENUE

BEAVERTON, OR 97008-7132

ph: (503) 906.9200   fax: (503) 906.9210

Nustar Vancouver Annex

Beaverton, OR  97005

Report Created:

Project Manager:

Project Number:

Project Name:

06/27/07 10:55John Foxwell

1126-029615 SW Allen Blvd.  Suite 106

Ash Creek Associates, Inc.

TestAmerica - Portland, OR

Oxygenates by EPA 8260B  -  Laboratory Quality Control Results

Water Preparation Method:    EPA 5030BQC Batch:   7060525 

 Analyte Method Result UnitsMRL MDL*
Amt
Spike

Result
Source

REC
(Limits)

RPD
(Limits) Analyzed Notes %Dil %

Extracted:   06/13/07 10:04Blank   (7060525-BLK1)

 ---  -- ---- -- 06/13/07 13:381,2-Dibromoethane ug/L0.500 ----SW846 

8260B

1xND

 ---  -- ---- -- "            1,2-Dichloroethane "0.500 ----"     "ND

 ---  -- ---- -- "            Ethanol "150 ----"     "ND

 ---  -- ---- -- "            tert-Butyl alcohol "25.0 ----"     "ND

 ---  -- ---- -- "            Ethyl tert-Butyl Ether (ETBE) "1.00 ----"     "ND

 ---  -- ---- -- "            Diisopropyl Ether (DIPE) "1.00 ----"     "ND

 ---  -- ---- -- "            Methyl tert-butyl ether "2.00 ----"     "ND

 ---  -- ---- -- "            Tert-Amyl Methyl Ether "1.00 ----"     "ND

 ---  -- ---- -- "            Benzene "0.200 ----"     "ND

 ---  -- ---- -- "            Toluene "0.500 ----"     "ND

 ---  -- ---- -- "            Ethylbenzene "0.500 ----"     "ND

 ---  -- ---- -- "            Xylenes (total) "1.00 ----"     "ND

 ---  -- ---- -- "            Naphthalene "2.00 ----"     "ND

 ---  -- ---- -- "            1,2,4-Trimethylbenzene "1.00 ----"     "ND

 ---  -- ---- -- "            1,3,5-Trimethylbenzene "0.500 ----"     "ND

 ---  -- ---- -- "            Isopropylbenzene "2.00 ----"     "ND

 ---  -- ---- -- "            n-Propylbenzene "0.500 ----"     "ND

Surrogate(s): 1,2-DCA-d4 06/13/07 13:38"Limits:  80-120% Recovery:     92%   

Dibromofluoromethane "            "80-120%97%   

Toluene-d8 "            "80-120%98%   

4-BFB "            "80-120%112%   

Extracted:   06/13/07 10:04LCS   (7060525-BS1)

 ---  (80-140) ---- 94% 06/13/07 11:341,2-Dibromoethane ug/L0.500 --20.0SW846 

8260B

1x18.8

 ---  (80-130) ---- 87% "            1,2-Dichloroethane "0.500 --""     "17.4

 ---  (70-130) ---- 81% "            Ethanol "150 --200"     "162

 ---  " ---- 88% "            tert-Butyl alcohol "25.0 --""     "176

 ---  " ---- 82% "            Ethyl tert-Butyl Ether (ETBE) "1.00 --20.0"     "16.4

 ---  " ---- 82% "            Diisopropyl Ether (DIPE) "1.00 --""     "16.3

 ---  (80-135) ---- 80% "            Methyl tert-butyl ether "2.00 --40.0"     "31.8

 ---  (70-130) ---- 92% "            Tert-Amyl Methyl Ether "1.00 --20.0"     "18.5

 ---  (80-125) ---- 96% "            Benzene "0.200 --""     "19.1

 ---  (80-120) ---- 98% "            Toluene "0.500 --""     "19.5

 ---  (80-130) ---- 107% "            Ethylbenzene "0.500 --""     "21.4

 ---  " ---- 111% "            Xylenes (total) "1.00 --60.0"     "66.8

 ---  (70-150) ---- 102% "            Naphthalene "2.00 --20.0"     "20.3

 ---  (75-125) ---- 110% "            1,2,4-Trimethylbenzene "1.00 --""     "22.0

 ---  (70-140) ---- 114% "            1,3,5-Trimethylbenzene "0.500 --""     "22.8

 ---  (80-130) ---- 110% "            Isopropylbenzene "2.00 --""     "22.0

TestAmerica - Portland, OR The results in this report apply to the samples analyzed in accordance with the chain 

of custody document. This analytical report shall not be reproduced except in full, 

without the written approval of the laboratory.

Darrell Auvil, Project Manager
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PORTLAND, OR 9405 S.W. NIMBUS AVENUE

BEAVERTON, OR 97008-7132

ph: (503) 906.9200   fax: (503) 906.9210

Nustar Vancouver Annex

Beaverton, OR  97005

Report Created:

Project Manager:

Project Number:

Project Name:

06/27/07 10:55John Foxwell

1126-029615 SW Allen Blvd.  Suite 106

Ash Creek Associates, Inc.

TestAmerica - Portland, OR

Oxygenates by EPA 8260B  -  Laboratory Quality Control Results

Water Preparation Method:    EPA 5030BQC Batch:   7060525 

 Analyte Method Result UnitsMRL MDL*
Amt
Spike

Result
Source

REC
(Limits)

RPD
(Limits) Analyzed Notes %Dil %

Extracted:   06/13/07 10:04LCS   (7060525-BS1)

 ---  (80-130) ---- 110% 06/13/07 11:34n-Propylbenzene ug/L0.500 --20.0SW846 

8260B

1x21.9

Surrogate(s): 1,2-DCA-d4 06/13/07 11:34"Limits:  80-120% Recovery:     90%   

Dibromofluoromethane "            "80-120%97%   

Toluene-d8 "            "80-120%100%   

4-BFB "            "80-120%108%   

Extracted:   06/13/07 10:04Matrix Spike   (7060525-MS1) QC Source:   PQF0310-04

 ---  (80-125) --ND 96% 06/13/07 11:591,2-Dibromoethane ug/L0.500 --20.0SW846 

8260B

1x19.2

 ---  (75-120) --ND 88% "            1,2-Dichloroethane "0.500 --""     "17.6

 ---  (70-130) --ND 82% "            Ethanol "150 --200"     "165

 ---  " --ND 86% "            tert-Butyl alcohol "25.0 --""     "173

 ---  " --ND 84% "            Ethyl tert-Butyl Ether (ETBE) "1.00 --20.0"     "16.9

 ---  " --ND 85% "            Diisopropyl Ether (DIPE) "1.00 --""     "17.0

 ---  (75-130) --ND 82% "            Methyl tert-butyl ether "2.00 --40.0"     "32.6

 ---  (70-130) --ND 95% "            Tert-Amyl Methyl Ether "1.00 --20.0"     "19.0

 ---  (75-125) --2.42 98% "            Benzene "0.200 --""     "22.0

 ---  (80-120) --ND 100% "            Toluene "0.500 --""     "19.9

 ---  (75-125) --0.200 113% "            Ethylbenzene "0.500 --""     "22.8

 ---  (70-130) --ND 118% "            Xylenes (total) "1.00 --60.0"     "71.1

 ---  (65-150) --ND 104% "            Naphthalene "2.00 --20.0"     "20.7

 ---  (85-135) --ND 116% "            1,2,4-Trimethylbenzene "1.00 --""     "23.3

 ---  (70-140) --ND 121% "            1,3,5-Trimethylbenzene "0.500 --""     "24.2

 ---  (80-130) --0.640 118% "            Isopropylbenzene "2.00 --""     "24.2

 ---  " --1.03 116% "            n-Propylbenzene "0.500 --""     "24.2

Surrogate(s): 1,2-DCA-d4 06/13/07 11:59"Limits:  80-120% Recovery:     90%   

Dibromofluoromethane "            "80-120%100%   

Toluene-d8 "            "80-120%100%   

4-BFB "            "80-120%110%   

Extracted:   06/13/07 10:04Matrix Spike Dup   (7060525-MSD1) QC Source:   PQF0310-04

 ---  (80-125) 5%ND 100% 06/13/07 12:241,2-Dibromoethane ug/L0.500 (25)20.0SW846 

8260B

1x20.1

 ---  (75-120) 4%ND 92% "            1,2-Dichloroethane "0.500 "   ""     "18.4

 ---  (70-130) 2%ND 84% "            Ethanol "150 "   200"     "169

 ---  " 14%ND 100% "            tert-Butyl alcohol "25.0 "   ""     "200

 ---  " 3%ND 87% "            Ethyl tert-Butyl Ether (ETBE) "1.00 "   20.0"     "17.4

 ---  " 3%ND 88% "            Diisopropyl Ether (DIPE) "1.00 "   ""     "17.5

 ---  (75-130) 5%ND 86% "            Methyl tert-butyl ether "2.00 "   40.0"     "34.4

 ---  (70-130) 4%ND 99% "            Tert-Amyl Methyl Ether "1.00 "   20.0"     "19.8

 ---  (75-125) 1%2.42 99% "            Benzene "0.200 "   ""     "22.3

TestAmerica - Portland, OR The results in this report apply to the samples analyzed in accordance with the chain 

of custody document. This analytical report shall not be reproduced except in full, 

without the written approval of the laboratory.

Darrell Auvil, Project Manager
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Report Created:

Project Manager:

Project Number:

Project Name:

06/27/07 10:55John Foxwell

1126-029615 SW Allen Blvd.  Suite 106

Ash Creek Associates, Inc.

TestAmerica - Portland, OR

Oxygenates by EPA 8260B  -  Laboratory Quality Control Results

Water Preparation Method:    EPA 5030BQC Batch:   7060525 

 Analyte Method Result UnitsMRL MDL*
Amt
Spike

Result
Source

REC
(Limits)

RPD
(Limits) Analyzed Notes %Dil %

Extracted:   06/13/07 10:04Matrix Spike Dup   (7060525-MSD1) QC Source:   PQF0310-04

 ---  (80-120) 0%ND 100% 06/13/07 12:24Toluene ug/L0.500 (25)20.0SW846 

8260B

1x19.9

 ---  (75-125) 0%0.200 113% "            Ethylbenzene "0.500 "   ""     "22.8

 ---  (70-130) 1%ND 117% "            Xylenes (total) "1.00 "   60.0"     "70.3

 ---  (65-150) 4%ND 108% "            Naphthalene "2.00 "   20.0"     "21.6

 ---  (85-135) 3%ND 114% "            1,2,4-Trimethylbenzene "1.00 "   ""     "22.7

 ---  (70-140) 0.8%ND 120% "            1,3,5-Trimethylbenzene "0.500 "   ""     "24.0

 ---  (80-130) 2%0.640 116% "            Isopropylbenzene "2.00 "   ""     "23.8

 ---  " 0.8%1.03 115% "            n-Propylbenzene "0.500 "   ""     "24.0

Surrogate(s): 1,2-DCA-d4 06/13/07 12:24"Limits:  80-120% Recovery:     95%   

Dibromofluoromethane "            "80-120%99%   

Toluene-d8 "            "80-120%100%   

4-BFB "            "80-120%112%   

TestAmerica - Portland, OR The results in this report apply to the samples analyzed in accordance with the chain 

of custody document. This analytical report shall not be reproduced except in full, 

without the written approval of the laboratory.

Darrell Auvil, Project Manager
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BEAVERTON, OR 97008-7132
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Nustar Vancouver Annex

Beaverton, OR  97005

Report Created:

Project Manager:

Project Number:

Project Name:

06/27/07 10:55John Foxwell

1126-029615 SW Allen Blvd.  Suite 106

Ash Creek Associates, Inc.

TestAmerica - Portland, OR

Polynuclear Aromatic Compounds per EPA 8270M-SIM  -  Laboratory Quality Control Results

Water Preparation Method:    3520B Liq-LiqQC Batch:   7060591 

 Analyte Method Result UnitsMRL MDL*
Amt
Spike

Result
Source

REC
(Limits)

RPD
(Limits) Analyzed Notes %Dil %

Extracted:   06/14/07 17:15Blank   (7060591-BLK1)

 ---  -- ---- -- 06/22/07 19:03Acenaphthene ug/l0.100 ----EPA 8270m 1xND

 ---  -- ---- -- "            Acenaphthylene "0.100 ----"     "ND

 ---  -- ---- -- "            Anthracene "0.100 ----"     "ND

 ---  -- ---- -- "            Benzo (a) anthracene "0.100 ----"     "ND

 ---  -- ---- -- "            Benzo (a) pyrene "0.100 ----"     "ND

 ---  -- ---- -- "            Benzo (b) fluoranthene "0.100 ----"     "ND

 ---  -- ---- -- "            Benzo (ghi) perylene "0.100 ----"     "ND

 ---  -- ---- -- "            Benzo (k) fluoranthene "0.100 ----"     "ND

 ---  -- ---- -- "            Chrysene "0.100 ----"     "ND

 ---  -- ---- -- "            Dibenzo (a,h) anthracene "0.200 ----"     "ND

 ---  -- ---- -- "            Fluoranthene "0.100 ----"     "ND

 ---  -- ---- -- "            Fluorene "0.100 ----"     "ND

 ---  -- ---- -- "            Indeno (1,2,3-cd) pyrene "0.100 ----"     "ND

 ---  -- ---- -- "            Naphthalene "0.100 ----"     "ND

 ---  -- ---- -- "            Phenanthrene "0.100 ----"     "ND

 ---  -- ---- -- "            Pyrene "0.100 ----"     "ND

Surrogate(s): Fluorene-d10 06/22/07 19:03"Limits:  25-125% Recovery:     71.6%   

Pyrene-d10 "            "23-150%80.0%   

Benzo (a) pyrene-d12 "            "10-125%76.8%   

Extracted:   06/14/07 17:15LCS   (7060591-BS1)

 ---  (26-135) ---- 72.4% 06/22/07 19:38Acenaphthene ug/l0.100 --2.50EPA 8270m 1x1.81

 ---  (38-137) ---- 82.4% "            Benzo (a) pyrene "0.100 --""     "2.06

 ---  (33-133) ---- 76.8% "            Pyrene "0.100 --""     "1.92

Surrogate(s): Fluorene-d10 06/22/07 19:38"Limits:  25-125% Recovery:     72.4%   

Pyrene-d10 "            "23-150%78.0%   

Benzo (a) pyrene-d12 "            "10-125%72.8%   

Extracted:   06/14/07 17:15LCS Dup   (7060591-BSD1)

 ---  (26-135) 3.26%-- 74.8% 06/22/07 20:14Acenaphthene ug/l0.100 (60)2.50EPA 8270m 1x1.87

 ---  (38-137) 0.976%-- 81.6% "            Benzo (a) pyrene "0.100 "   ""     "2.04

 ---  (33-133) 3.08%-- 79.2% "            Pyrene "0.100 "   ""     "1.98

Surrogate(s): Fluorene-d10 06/22/07 20:14"Limits:  25-125% Recovery:     72.8%   

Pyrene-d10 "            "23-150%78.8%   

Benzo (a) pyrene-d12 "            "10-125%78.4%   

TestAmerica - Portland, OR The results in this report apply to the samples analyzed in accordance with the chain 

of custody document. This analytical report shall not be reproduced except in full, 

without the written approval of the laboratory.

Darrell Auvil, Project Manager
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Ash Creek Associates, Inc.

Notes and Definitions 

Report Specific Notes:

R3 The RPD exceeded the acceptance limit due to sample matrix effects.-

ZX Due to sample matrix effects, the surrogate recovery was outside the acceptance limits.-

Laboratory Reporting Conventions:

Reporting 
Limits

Sample results reported on a Dry Weight Basis.  Results and Reporting Limits have been corrected for Percent Dry Weight.dry 

Analyte NOT DETECTED at or above the reporting limit (MDL or MRL, as appropriate).ND      

NR/NA Not Reported / Not Available

wet Sample results and reporting limits reported on a Wet Weight Basis (as received).  Results with neither 'wet' nor 'dry' are reported 
on a Wet Weight Basis.

Analyte DETECTED at or above the Reporting Limit.  Qualitative Analyses only.DET     

METHOD DETECTION LIMIT.  Reporting Level at, or above, the statistically derived limit based on 40CFR, Part 136, Appendix B.  
*MDLs are listed on the report only if the data has been evaluated below the MRL.  Results between the MDL and MRL are reported 
as Estimated Results.  

MDL*

METHOD REPORTING LIMIT.  Reporting Level at, or above, the lowest level standard of the Calibration Table.MRL

RELATIVE PERCENT DIFFERENCE  (RPDs calculated using Results, not Percent Recoveries). RPD

Dil Dilutions are calculated based on deviations from the standard dilution performed for an analysis, and may not represent the dilution 
found on the analytical raw data.

Reporting limits (MDLs and MRLs) are adjusted based on variations in sample preparation amounts, analytical dilutions and 
percent solids, where applicable.

-

-

-

-

-

-

-

-

-

-

Electronic 
Signature

Electronic Signature added in accordance with TestAmerica's Electronic Reporting and Electronic Signatures Policy.  
Application of electronic signature indicates that the report has been reviewed and approved for release by the laboratory.  
Electronic signature is intended to be the legally binding equivalent of a traditionally handwritten signature.

-

TestAmerica - Portland, OR The results in this report apply to the samples analyzed in accordance with the chain 

of custody document. This analytical report shall not be reproduced except in full, 

without the written approval of the laboratory.

Darrell Auvil, Project Manager
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