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Dear Ms. Coates: 

 
This technical memorandum presents the results of the soil vapor sampling conducted to evaluate 

the vapor intrusion pathway evaluation at the Astoria Area-Wide Petroleum Site, Astoria, 

Oregon.  Following completion of the Phase I Remedial Investigation/Feasibility Study (RI/FS) 

for the site, the vapor intrusion pathway was identified as a potentially complete pathway.  Site 

data was reviewed and it was determined that the Port of Astoria (the Port) office building 

represented the most at-risk structure for vapor intrusion impacts because of the presence of free-

phase petroleum hydrocarbons in ground-water monitoring wells near the building.   

 

A vapor inhalation pathway assessment work plan (EnviroLogic Resources & GeoSyntec, 2004) 

was submitted to and approved by the Oregon Department of Environmental Quality (DEQ).  

Soil vapor samples were collected from four locations near the Port office building to assess the 

potential intrusion of subsurface hydrocarbon vapors into indoor air.  Soil vapor sampling points 

were installed during September 2004 and soil vapor samples were collected in October 2004.  

An additional round of soil vapor samples was collected during December 2004 to evaluate the 

temporal variations in soil vapor concentrations. 
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BACKGROUND 

 

The Astoria Area-Wide site includes facilities and properties located at and near the Port of 

Astoria in Astoria, Oregon, as shown on Figure 1.  The Astoria Area-Wide site includes property 

bounded by Portway to the northeast, the Columbia River to the northwest, Hamburg Street 

(including the former Chevron/McCall bulk plant) to the southwest, and Marine Drive to the 

southeast. 

 
The area around the Port has been used for petroleum storage and distribution since the 1920s.  

Aboveground storage tanks (ASTs), underground storage tanks (USTs), and pipelines are present 

on several of the facilities subject to this investigation.  Historically, the area was home to at 

least four bulk petroleum storage facilities and five vehicle fueling or service stations between 

West Marine Drive and the Columbia River in the RSA.  Inactive pipelines associated with 

several of the former bulk fuel storage facilities extend onto Pier 2.  A complete site history and 

a summary of remedial actions completed at the Astoria Area-Wide site are presented in the 

RI/FS and IRAM Development Work Plan, Phase 1 (RI/FS Work Plan) (EnviroLogic Resources, 

2002).  A site plan is presented on Figure 2. 

 

The occurrence of free product or light non-aqueous phase liquids (LNAPL) has been 

documented at several locations within the Astoria Area-Wide site.  LNAPL is known to be 

present in monitoring wells located near the Port office building in the vicinity of a 1993 diesel 

release from the McCall Oil pipeline.  LNAPL has also been observed in monitoring wells 

associated with the former Mobil/Niemi Oil bulk plant and the Delphia Oil bulk plant.  

Historically, LNAPL was also present in two monitoring wells situated between the Niemi Oil 

Cardlock and the Harris/Van West properties in the vicinity of a 1990 release from Harris/Van 

West and in a trench between the Youngs Bay Texaco and Qwest properties in the vicinity of a 

1997 gasoline release at Youngs Bay Texaco.  LNAPL was not detected in RI explorations and 
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monitoring wells completed on and near the Niemi Oil Cardlock, Harris/Van West and Youngs 

Bay Texaco properties. 

 

Most of the Astoria Area-Wide site is underlain by grey and light brown sand fill, based on a 

review of the boring logs completed as part of the Phase 1 soil characterization activities.  

Lenses of silt and clay are present in the fill as well as gravel, wood, and other organics.  In 

addition, two native materials were encountered beneath the site: native river deposits and the 

Astoria Formation.  The native materials were encountered at depth, consistent with the 

conceptual hydrogeologic model presented in the RI/FS Work Plan. 

 

Ground water is generally encountered between 7 and 11 feet below ground surface (bgs) at the 

site, except along West Marine Drive.  The three sites along West Marine Drive have a ground 

surface elevation approximately 15 feet above the remainder of the site and the depth to ground-

water is generally about 22 feet bgs.  The depth to water varies seasonally.  Boring logs and a 

summary of physical and engineering parameters of selected soil samples are presented in the 

technical memorandum Phase 1 Source/Soil Characterization (EnviroLogic Resources, 2003). 

 

SOIL VAPOR MONITORING POINT INSTALLATION 

 

EnviroLogic Resources and GeoSyntec Consultants, Inc. (GeoSyntec) of Santa Barbara, 

California supervised the installation of four soil vapor monitoring points.  Drilling and 

monitoring point installation work was performed by Geo-Tech Explorations of Tualatin, 

Oregon.  The soil vapor monitoring point locations are located within 10 feet or less of the Port 

of Astoria office building, as shown on Figure 3.   

 

Using direct-push drilling equipment, each monitoring point was installed by advancing a 2-inch 

diameter steel casing approximately 6 feet in depth.  In order to construct the monitoring point, 

the steel casing used to push through the soil was temporarily left in place.  Inside the temporary 
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casing, silica sand (10x20) was added to the bottom 6 inches of each boring.  Each monitoring 

point consists of 2-inch diameter steel casing with a 6-inch long screened interval and an 

opening at the casing top for connection to tubing.  Once the plastic tubing was attached to the 

monitoring point casing, the entire unit was lowered down inside the temporary 2-inch diameter 

casing to the top of the sand.  The tip of each monitoring point was set approximately 5.5 feet 

bgs.  Sand was then added around and on top of the screen as the temporary casing was pulled 

out of the hole.  A bentonite seal, hydrated with water in one-foot intervals, was added above the 

sand.  Approximately one foot of concrete was used to secure a steel monument set flush with 

the surrounding grade over top of each soil vapor monitoring point casing.  The completed 

construction is shown on Figure 4. 

 

Since the borings were drilled by pushing the casing through the soil and leaving the casing in 

place temporarily in order to construct the vapor monitoring point, soil boring logs were not 

created.  Three of the four borings were drilled in areas with an asphalt surface.  Below the 

asphalt in borings SVP-01(M), SVP-02(M), and SVP-03(M) there was brown (5YR 3/3) silt and 

gravel.  Soils were not observed beyond the 1-foot depth.  The upper one foot of soil in SVP-

04(M) consisted of brownish-grey silty sand. 

 

SOIL VAPOR SAMPLING AND ANALYSIS 

 
Soil vapor sampling was conducted on October 8 and December 29, 2004.  The DEQ was 

notified in advance of these activities and DEQ representative Paul Seidel was present to observe 

the soil vapor sampling in October.  Prior to initiating field activities, a health and safety plan 

was prepared pursuant to 29 CFR 1910.120 and consistent with the RI/FS Work Plan.  

GeoSyntec personnel were briefed about job health and safety measures and the contents of the 

health and safety plan prior to commencing work each day.  Vapor samples were collected using 

Summa® canisters, which are nearly chemically inert stainless steel containers. 
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The sampling activities were done in accordance with the methods described in the California 

Department of Toxic Substances Control (DTSC) and California Regional Water Quality Control 

Board – Los Angeles Region (LARWQCB) active soil gas investigation advisory 

[DTSC/RWQCB, 2003].  The following steps were followed during sampling: 

 

• Three casing volumes of soil vapor were purged from each soil vapor monitoring point 
prior to sample collection.  The volumetric flow rate during purging did not exceed 200 
cubic centimeters per minute (cm3/min) and the vacuum within each monitoring point did 
not exceed 100 inches of water.   

• A rag wetted with isopropyl alcohol was placed around each monitoring point at the 
ground surface to test for leaks during sampling.   

• The initial vacuum of the Summa® canister was recorded. 
• Soil vapor samples were collected into a cleaned and evacuated 1-liter Summa® canister.  

The volumetric flow rate of soil vapor during sample collection did not exceed 200 
cm3/min. 

• The final vacuum of the Summa® canister was recorded.  The canister vacuum following 
sample collection was 2 – 3 inches of mercury. 

• Sample handling and documentation was conducted in accordance with procedures 
described in the RI/FS Work Plan.   
 

Each of the four soil vapor monitoring points around the Port of Astoria office building was 

sampled following these procedures.  Additionally, for quality assurance and quality control 

(QA/QC), a trip blank was included in the sampling plan.  The laboratory provided a Summa® 

canister filled at the laboratory with lab-grade air.  This trip blank was present during sampling 

and returned to laboratory for analysis. 

 

The October and December 2004 soil vapor samples were sent to Calscience Environmental 

Laboratories, Inc., and analyzed for the following site constituents of concern: benzene, toluene, 

ethylbenzene, xylenes, 1,3,5-trimethylbenzene, and 1,2,4-trimethylbenzene by USEPA method 

TO-15 and TPH-g by USEPA method TO-3.  The soil vapor samples were also analyzed for 
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biodegradation indicators (oxygen, carbon dioxide, methane, and nitrogen) by method ASTM D-

1946.  The leak test compound, isopropyl alcohol, was analyzed by USEPA method TO-15.   

 

A Level II validation was performed by GeoSyntec on Calscience Work Order Nos.: 04-10-0519 

and 04-12-1834 for EPA TO-15, EPA TO-3 and ASTM D-1946 analytical methods.  The data 

deliverable included: a case narrative, sample analytical results, laboratory duplicate and blank 

results, sample custody, and laboratory control samples, where applicable.  Examination of the 

chain-of-custody and the analytical results forms indicated that all of the technical holding times 

were met.  Laboratory quality assurance samples including method blanks, laboratory duplicates, 

and laboratory control samples were all within method specified acceptance criteria.  No 

validation qualifiers were applied to any of the data and the data are suitable for use as reported. 

 

 

DISCUSSION OF RESULTS 

 

The analytical results are summarized in Table 1 and the complete laboratory reports are 

included in Appendix A.  Standard chain-of-custody procedures along with standard laboratory 

Quality Assurance and Quality Control procedures were followed. 

 

In the October 2004 samples, benzene was detected in SVP-01, SVP-02, and SVP-03 ranging 

from 4,000 to 31,000 parts per billion by volume (ppbv).  Toluene was detected in SVP-01 and 

SVP-02 ranging from 210 to 1,100 ppbv.  Ethylbenzene, o-xylene, and p/m-xylene were detected 

in SVP-01 at 320 ppbv, 210 ppbv, and 1,100 ppbv, respectively.  The other individual volatile 

organic compounds analyzed in these samples were not detected.  Gasoline range total petroleum 

hydrocarbons (TPH) was detected in all four soil vapor samples with reported concentrations 

ranging from 338 to 7,570 parts per million by volume (ppmv). 
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In the December 2004 samples, benzene was detected in SVP-01, SVP-02, and SVP-03 ranging 

from 2,600 to 38,000 ppbv.  Toluene was detected in SVP-01, SVP-02, and SVP-04 ranging 

from 53 to 6,600 ppbv.  Ethylbenzene and p/m-xylene were detected in SVP-01 at 1,700 ppbv 

and 5,200 ppbv, respectively.  The other individual volatile organic compounds analyzed in these 

samples were not detected.  Gasoline range TPH was detected in all four samples with reported 

concentrations ranging from 409 to 6,720 ppmv. 

 

In the October 2004 samples, depleted oxygen concentrations (2.6% – 3.6%) and elevated 

carbon dioxide concentrations (11.7% - 15.2%) were detected in all samples collected.  Similar 

concentrations were detected in the December 2004 samples with oxygen concentrations ranging 

from 1.4% - 2.8% and carbon dioxide concentrations ranging from 8.1% - 12.3%.  Aerobic 

biodegradation of petroleum compounds has been frequently reported at sites with these 

conditions (Rogemanns and others, 2001) indicating that biodegradation is occurring within the 

vadose zone of the Port’s office building.  Detected methane concentrations ranged from 6% to 

26% in the October and December 2004 soil vapor samples.   

 

The leak test compound, isopropyl alcohol, was not detected in any of the samples collected in 

October 2004.  Isopropyl alcohol was detected at the reporting limit in one sample (SVP-01) in 

December 2004, but it was not detected in the duplicate sample collected at this location.  This 

indicates that atmospheric air from the surface did not leak into the collected samples and the 

samples are representative of subsurface soil vapor conditions. 
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FUTURE ACTIONS 

 

A preliminary evaluation of these results indicates that concentrations of benzene measured in 

SVP-01 (38,000 ppbv) and SVP-02 (18,000 ppbv) may exceed site-specific soil vapor risk-based 

concentrations (RBCs) calculated for vapor intrusion into commercial buildings.  Consequently, 

the following additional activities have been proposed: 

 

• The heating ventilation and air conditioning (HVAC) system in the Port office 
building will be adjusted to maintain a positive pressure inside the building during 
working hours.  The purpose of maintaining a positive pressure is to limit the 
potential for soil vapors to migrate through the foundation and enter the breathing 
zone of the workers inside the building.  A local HVAC contractor will be retained to 
perform this adjustment. 

 
 

• Sub-slab vapor monitoring probes will be installed to provide data for use in the risk 
assessment for the site.  Results from these sub-slab probes will be more 
representative of potential vapor intrusion into the Port office building because the 
soil vapor monitoring points sampled in October and December 2004 are located 
outside the building and 5 feet beneath the foundation and may over-predict potential 
risks to human health.  A work plan is in preparation that will guide the installation 
and sampling of sub-slab sampling probes inside the office building.   

 
 

• Site-specific RBCs for vapor migration of soil vapor to indoor air will be developed 
for the site.  Methods to calculate these RBCs will be consistent with the approach 
used by the DEQ in the state risk-based decision making guidance (DEQ, 2003). 

 

 

CLOSING COMMENTS 

 

The Astoria Area-Wide PRP Group is committed to protecting the health of those potentially 

exposed to releases from operations at the site.  The proposed interim action of 

adjusting/upgrading the HVAC system in the Port office building will help mitigate potential 
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exposures while data more directly applicable to risk analysis are collected.  If you have any 

questions or comments, please call me at (503)768-5121. 

 

Sincerely, 
EnviroLogic Resources, Inc.     GeoSyntec Consultants 
 
 
 
Thomas J. Calabrese, R.G.     Robbie Ettinger 
Principal/Hydrogeologist     Senior Engineer 
 
 
 
Attachments: 
 
Table 1 Summary of Soil Vapor Analytical Results 
 
Figure 1 Site Location 
Figure 2 Site Plan 
Figure 3 Soil Vapor Monitoring Point Locations 
Figure 4 Soil Vapor Probe Completion Details 
 
Appendix A Laboratory Analytical Reports 
 
 
cc: Distribution list attached 
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1  Information Repository 
 



EnviroLogic Resources, Inc. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

TABLE 



TABLE 1

SOIL VAPOR ANALYTICAL RESULTS

Remedial Investigation/Feasibility Study
Astoria Area-Wide Petroleum Site

Astoria, Oregon

Constituent
Sample 
Date TPH-g 1

Units ppbv ug/m3 ppbv ug/m3 ppbv ug/m3 ppbv ug/m3 ppbv ug/m3 ppbv ug/m3 ppbv ug/m3 ppmv
10/8/2004 31000 98900 1100 4150 320 1390 210 912 360 1564 <180 <885 <360 <1770 7570/7510

12/29/2004 19000 60700 6600 24900 <1600 <6950 <1600 <6950 4000 17400 <1600 <7870 <3200 <15700 6650
12/29/2004 38000 121000 5800 21900 1700 7380 <1600 <6950 5200 22600 <1600 <7870 <3200 <15700 6720/6620
10/8/2004 18000 57400 210 792 <180 <782 <180 <782 <360 <1560 <180 <885 <360 <1770 1160

12/29/2004 13000 41500 1100 4150 <280 <1220 <280 <1220 590 2560 <280 <1380 <560 <2760 1750
10/8/2004 4000 12800 <350 <1320 <350 <1520 <350 <1520 <700 <3040 <350 <1720 <700 <3440 977

12/29/2004 2600 8310 <260 <980 <260 <1130 <260 <1130 <530 <2300 <260 <1280 <530 <2610 888
10/8/2004 <45 <144 <45 <170 <45 <195 <45 <195 <91 <395 <45 <221 <91 <447 338

12/29/2004 <46 <147 53 200 <46 <200 <46 <200 <91 <395 <46 <226 <91 <447 409
10/8/2004 <0.50 <1.60 <0.50 <1.88 <0.50 <2.17 <0.50 <2.17 <1.0 <3.14 <0.50 <2.46 <1.0 <4.92 <10

12/29/2004 <0.50 <1.60 <0.50 <1.88 <0.50 <2.17 <0.50 <2.17 <1.0 <3.14 <0.50 <2.46 <1.0 <4.92 <10

1  A laboratory duplicate analysis was conducted for TPH-g in sample SVP-01 and BSVP-01.  Both results are reported here.

Petroleum Volatile Organic Compounds

1,3,5-Trimethyl 
benzene

1,2,4-Trimethyl 
benzenep/m-Xyleneo-XyleneEthylbenzeneTolueneBenzene

Trip Blank

SVP-01

SVP-02

SVP-03

SVP-04

Soil Vapor Results#2 rev Page 1 of 2 4/29/2005



TABLE 1

SOIL VAPOR ANALYTICAL RESULTS

Remedial Investigation/Feasibility Study
Astoria Area-Wide Petroleum Site

Astoria, Oregon

Constituent
Sample 
Date

Units
10/8/2004

12/29/2004
12/29/2004
10/8/2004

12/29/2004
10/8/2004

12/29/2004
10/8/2004

12/29/2004
10/8/2004

12/29/2004

Trip Blank

SVP-01

SVP-02

SVP-03

SVP-04

Leak Check

Oxygen Nitrogen Methane
Carbon 

Monoxide
Carbon 
Dioxide

Isopropyl 
Alcohol

% % % % % ppbv
3.6 69.3 14.3 <0.1 12.8 <1800
1.8 70.0 17.0 NA 11.1 16000
2.1 70.1 16.8 NA 11.0 <16000
2.9 76.0 6.0 <0.1 15.2 <1800
2.8 73.4 11.5 NA 12.3 <2800
2.7 67.0 16.4 <0.1 14.0 <3500
2.3 70.1 16 NA 11.6 <2600
2.6 59.8 26.0 <0.2 11.7 <450
1.4 61.9 28.6 NA 8.1 <460

<5.0
23.0 77.0 <0.10 NA <0.1 <5.0

Biodegradation Indicators

Soil Vapor Results#2 rev Page 2 of 2 4/29/2005



EnviroLogic Resources, Inc. 

 

 
 
 
 
 
 
 
 
 
 
 
 

FIGURES 



EnviroLogic Resources, Inc.

FIGURE 1

SITE LOCATION

Remedial Investigation/Feasibilty Study
Astoria Area-Wide Petroleum Site

Astoria, Oregon
Consulting Environmental & Water Resources Scientists

(from USGS, Astoria {1984}, OR 7.5' Quadrangles)

REGIONAL
STUDY AREA







6-inch Vapor Point Screen

Sample Tubing

10x20 Silica Sand 6 inches above and below vapor screen

Bentonite seal

Monument

Concrete seal

FIGURE 4

SOIL VAPOR PROBE 
COMPLETION DETAILS

Remedial Investigation/Feasibility Study
Astoria Area-Wide Petroleum Site

Astoria, Oregon
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LABORATORY ANALYTICAL RESULTS



aboratories, Inc.
nvironmental

alscience

April 29, 2005

Robert Ettinger
GeoSyntec Consultants
924 Anacapa Street
Suite 4A
Santa Barbara, CA 93101-2177

04-10-0519Calscience Work Order No.:Subject:
HX0186Client Reference:

Dear Client:

Enclosed is an analytical report for the above-referenced project.  The samples
included in this report were received 10/11/2004 and analyzed in accordance with
the attached chain-of-custody.

Unless otherwise noted, all analytical testing was accomplished in accordance with the
guidelines established in our Quality Assurance Program Manual, applicable standard
operating procedures, and other related documentation.  The original report of any
subcontracted analysis is provided herein, and follows the standard Calscience data
package. The results in this analytical report are limited to the samples tested and any
reproduction thereof must be made in its entirety.

If you have any questions regarding this report, please do not hesitate to contact
the undersigned.

Sincerely,

Calscience Environmental
Laboratories, Inc.

Stephen Nowak
Project Manager

7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .
...CA-ELAP ID: 1230 NELAP ID: 03220CA CSDLAC ID: 10109 SCAQMD ID: 93LA0830



Analytical Report

aboratories, Inc.
nvironmental

alscience

GeoSyntec Consultants 10/11/04Date Received:
924 Anacapa Street 04-10-0519Work Order No:
Suite 4A N/APreparation:
Santa Barbara, CA 93101-2177 EPA TO-15Method:

Project: HX0186 Page 1 of 1
Lab Sample

Number
Date

Collected
Date

Prepared
Date

Analyzed QC Batch IDClient Sample Number Matrix

Units: ppb (v/v)

10/08/04 N/A 10/17/04Air 041017L01SVP-04 04-10-0519-1

ResultResult ParameterQual QualParameter RL RLDF DF
Benzene   45 90.6ND Toluene   45 90.6ND
Ethylbenzene   45 90.6ND 1,3,5-Trimethylbenzene   45 90.6ND
o-Xylene   45 90.6ND 1,2,4-Trimethylbenzene   91 90.6ND
p/m-Xylene   91 90.6ND Isopropanol 450 90.6ND

10/08/04 N/A 10/17/04Air 041017L01SVP-02 04-10-0519-2

ResultResult ParameterQual QualParameter RL RLDF DF
Benzene 1800 360018000 Toluene   180 360    210
Ethylbenzene   180 360ND 1,3,5-Trimethylbenzene   180 360ND
o-Xylene   180 360ND 1,2,4-Trimethylbenzene   360 360ND
p/m-Xylene   360 360ND Isopropanol 1800 360ND

10/08/04 N/A 10/17/04Air 041017L01SVP-01 04-10-0519-3

ResultResult ParameterQual QualParameter RL RLDF DF
Benzene 1800 362031000 Toluene   180 362  1100
Ethylbenzene   180 362    320 1,3,5-Trimethylbenzene   180 362ND
o-Xylene   180 362    210 1,2,4-Trimethylbenzene   360 362ND
p/m-Xylene   360 362  1100 Isopropanol 1800 362ND

10/08/04 N/A 10/17/04Air 041017L01SVP-03 04-10-0519-4

ResultResult ParameterQual QualParameter RL RLDF DF
Benzene   350 6954000 Toluene   350 695ND
Ethylbenzene   350 695ND 1,3,5-Trimethylbenzene   350 695ND
o-Xylene   350 695ND 1,2,4-Trimethylbenzene   700 695ND
p/m-Xylene   700 695ND Isopropanol 3500 695ND

10/08/04 N/A 10/17/04Air 041017L01TB-01 04-10-0519-5

ResultResult ParameterQual QualParameter RL RLDF DF
Benzene 0.50 1ND Toluene 0.50 1ND
Ethylbenzene 0.50 1ND 1,3,5-Trimethylbenzene 0.50 1ND
o-Xylene 0.50 1ND 1,2,4-Trimethylbenzene 1.0 1ND
p/m-Xylene 1.0 1ND Isopropanol 5.0 1ND

N/AN/A 10/17/04Air 041017L01Method Blank 095-01-021-2,760

ResultResult ParameterQual QualParameter RL RLDF DF
Benzene 0.50 1ND Toluene 0.50 1ND
Ethylbenzene 0.50 1ND 1,3,5-Trimethylbenzene 0.50 1ND
o-Xylene 0.50 1ND 1,2,4-Trimethylbenzene 1.0 1ND
p/m-Xylene 1.0 1ND Isopropanol 2.0 1ND

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501

RL - Reporting Limit , DF - Dilution Factor , Qual - Qualifiers

. .



ANALYTICAL REPORT

GeoSyntec Consultants Date Sampled: 10/08/04
924 Anacapa Street Date Received: 10/11/04
Suite 4A Date Analyzed: 10/12/04
Santa Barbara, CA  93101-2177

Work Order No.: 04-10-0519
Attn: Robert Ettinger Method: EPA TO-3(M)
RE: HX0186 Page 1 of 1

All concentrations are reported in ppm (v/v).

C6 - C12 Reporting
Sample Number Concentration Limit

SVP-04 338 16
SVP-02 1160 72
SVP-01 7570 725
SVP-03 977 139
TB-01 ND 10
Method Blank ND 10

QA/QC

Sample Duplicate Control
Sample Number Conc. Conc. %RPD Limits (%)

SVP-01 (Duplicate) 7570 7510 1 0 - 30



ANALYTICAL REPORT

GeoSyntec Consultants Date Sampled: 10/08/04
924 Anacapa Street Date Received: 10/11/04
Suite 4A Date Analyzed: 10/11/04
Santa Barbara, CA  93101-2177

Work Order No.: 04-10-0519
Attn: Robert Ettinger Method: ASTM D-1946
RE: HX0186 Page 1 of 2

All concentrations are reported in percent (%) by volume.
Reporting

Analyte Concentration Limit
Sample Number:  SVP-04
Oxygen (O2) + Argon (Ar) 2.6 0.2
Nitrogen (N2) 59.8 0.2
Methane (CH4) 26.0 0.2
Carbon Monoxide (CO) ND 0.2
Carbon Dioxide (CO2) 11.7 0.2
Sample Number:  SVP-02
Oxygen (O2) + Argon (Ar) 2.9 0.1
Nitrogen (N2) 76.0 0.1
Methane (CH4) 6.0 0.1
Carbon Monoxide (CO) ND 0.1
Carbon Dioxide (CO2) 15.2 0.1
Sample Number:  SVP-01
Oxygen (O2) + Argon (Ar) 3.6 0.1
Nitrogen (N2) 69.3 0.1
Methane (CH4) 14.3 0.1
Carbon Monoxide (CO) ND 0.1
Carbon Dioxide (CO2) 12.8 0.1
Sample Number:  SVP-03
Oxygen (O2) + Argon (Ar) 2.7 0.1
Nitrogen (N2) 67.0 0.1
Methane (CH4) 16.4 0.1
Carbon Monoxide (CO) ND 0.1
Carbon Dioxide (CO2) 14.0 0.1



ANALYTICAL REPORT

GeoSyntec Consultants Date Sampled: 10/08/04
924 Anacapa Street Date Received: 10/11/04
Suite 4A Date Analyzed: 10/11/04
Santa Barbara, CA  93101-2177

Work Order No.: 04-10-0519
Attn: Robert Ettinger Method: ASTM D-1946
RE: HX0186 Page 2 of 2

All concentrations are reported in percent (%) by volume.
Reporting

Analyte Concentration Limit

Sample Number:  Method Blank

Oxygen (O2) + Argon (Ar) ND 0.1
Nitrogen (N2) ND 0.1
Methane (CH4) ND 0.1
Carbon Monoxide (CO) ND 0.1
Carbon Dioxide (CO2) ND 0.1

QA/QC

Sample Number:  Laboratory Control Sample

Sample Duplicate Control
Analyte Conc. Conc. %RPD Limits (%)

Oxygen (O2) + Argon (Ar) 19.4 19.5 1 0 - 30
Nitrogen (N2) 69.4 69.5 0 0 - 30
Carbon Dioxide (CO2) 5.03 5.04 0 0 - 30



alscience

nvironmental
aboratories, Inc.

Quality Control - LCS/LCS Duplicate

Method: EPA TO-15

04-10-0519

HX0186

N/APreparation:
Work Order No:
Date Received:

Project:

GeoSyntec Consultants
924 Anacapa Street
Suite 4A
Santa Barbara, CA 93101-2177

N/A

Matrix

Air

Instrument
LCS/LCSD Batch

Number

GC/MS AA 041017L01

Date
Prepared

N/A

Date
Analyzed

10/17/04

Quality Control Sample ID

095-01-021-2,760

Parameter QualifiersRPD CLRPD%REC CLLCS %REC LCSD %REC

109 0-37061-121Benzene 109
95 0-38362-134Bromoform 98
94 0-42356-128Carbon Tetrachloride 97
103 0-38263-1231,2-Dibromoethane 105
92 0-62441-1491,2-Dichlorobenzene 96
116 0-37563-1231,2-Dichloroethane 123
107 0-37261-1211,2-Dichloropropane 109
93 0-49451-1471,4-Dichlorobenzene 97
109 0-37362-128c-1,3-Dichloropropene 113
105 0-38361-127Ethylbenzene 108
100 0-38458-130o-Xylene 104
101 0-39357-129p/m-Xylene 105
102 0-40159-119Tetrachloroethene 103
109 0-39260-120Toluene 111
110 0-38265-119Trichloroethene 112
104 0-37364-1241,1,2-Trichloroethane 108
101 0-37258-124Vinyl Chloride 99

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .

RPD - Relative Percent Difference , CL - Control Limit



alscience

nvironmental
aboratories, Inc.

Glossary of Terms and Qualifiers

Work Order Number:

Qualifier Definition

04-10-0519

See applicable analysis comment.*
Surrogate compound recovery was out of control due to a required sample dilution,
therefore, the sample data was reported without further clarification.

1

Surrogate compound recovery was out of control due to matrix interference.  The
associated method blank surrogate spike compound was in control and, therefore, the
sample data was reported without further clarification.

2

Recovery of the Matrix Spike or Matrix Spike Duplicate compound was out of control due
to matrix interference.  The associated LCS and/or LCSD was in control and, therefore,
the sample data was reported without further clarification.

3

The MS/MSD RPD was out of control due to matrix interference.  The LCS/LCSD RPD
was in control and, therefore, the sample data was reported without further clarification.

4

The PDS/PDSD associated with this batch of samples was out of control due to a matrix
interference effect. The associated batch LCS/LCSD was in control and, hence, the
associated sample data was reported with no further corrective action required.

5

Result is the average of all dilutions, as defined by the method.A
Analyte was present in the associated method blank.B
Analyte presence was not confirmed on primary column.C
Concentration exceeds the calibration range.E
Sample received and/or analyzed past the recommended holding time.H
Analyte was detected at a concentration below the reporting limit and above the
laboratory method detection limit.  Reported value is estimated.

J

Nontarget Analyte.N
Parameter not detected at the indicated reporting limit.ND
Spike recovery and RPD control limits do not apply resulting from the parameter
concentration in the sample exceeding the spike concentration by a factor of four or
greater.

Q

Undetected at the laboratory method detection limit.U
% Recovery and/or RPD out-of-range.X
Analyte presence was not confirmed by second column or GC/MS analysis.Z

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .



aboratories, Inc.
nvironmental

alscience

January 04, 2005

Robert Ettinger
GeoSyntec Consultants
924 Anacapa Street
Suite 4A
Santa Barbara, CA 93101-2177

04-12-1834Calscience Work Order No.:Subject:
Not ListedClient Reference:

Dear Client:

Enclosed is an analytical report for the above-referenced project.  The samples
included in this report were received 12/30/2004 and analyzed in accordance with
the attached chain-of-custody.

Unless otherwise noted, all analytical testing was accomplished in accordance with the
guidelines established in our Quality Assurance Program Manual, applicable standard
operating procedures, and other related documentation.  The original report of any
subcontracted analysis is provided herein, and follows the standard Calscience data
package. The results in this analytical report are limited to the samples tested and any
reproduction thereof must be made in its entirety.

If you have any questions regarding this report, please do not hesitate to contact
the undersigned.

Sincerely,

Calscience Environmental
Laboratories, Inc.

Stephen Nowak
Project Manager

7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .
...CA-ELAP ID: 1230 NELAP ID: 03220CA CSDLAC ID: 10109 SCAQMD ID: 93LA0830



Analytical Report

aboratories, Inc.
nvironmental

alscience

GeoSyntec Consultants 12/30/04Date Received:
924 Anacapa Street 04-12-1834Work Order No:
Suite 4A N/APreparation:
Santa Barbara, CA 93101-2177 EPA TO-15Method:

Project: Not Listed Page 1 of 2
Lab Sample

Number
Date

Collected
Date

Prepared
Date

Analyzed QC Batch IDClient Sample Number Matrix

Units: ppb (v/v)

12/29/04 N/A 12/30/04Air 041230L01SVP-04 04-12-1834-1

ResultResult ParameterQual QualParameter RL RLDF DF
Benzene   46 91ND Toluene   46 9153
Ethylbenzene   46 91ND 1,3,5-Trimethylbenzene   46 91ND
o-Xylene   46 91ND 1,2,4-Trimethylbenzene   91 91ND
p/m-Xylene   91 91ND Isopropanol 460 91ND

12/29/04 N/A 12/30/04Air 041230L01SVP-03 04-12-1834-2

ResultResult ParameterQual QualParameter RL RLDF DF
Benzene   260 5292600 Toluene   260 529ND
Ethylbenzene   260 529ND 1,3,5-Trimethylbenzene   260 529ND
o-Xylene   260 529ND 1,2,4-Trimethylbenzene   530 529ND
p/m-Xylene   530 529ND Isopropanol 2600 529ND

12/29/04 N/A 12/30/04Air 041230L01SVP-02 04-12-1834-3

ResultResult ParameterQual QualParameter RL RLDF DF
Benzene   280 55513000 Toluene   280 555  1100
Ethylbenzene   280 555ND 1,3,5-Trimethylbenzene   280 555ND
o-Xylene   280 555ND 1,2,4-Trimethylbenzene   560 555ND
p/m-Xylene   560 555    590 Isopropanol 2800 555ND

12/29/04 N/A 12/30/04Air 041230L01SVP-01 04-12-1834-4

ResultResult ParameterQual QualParameter RL RLDF DF
Benzene   1600 320019000 Toluene   1600 3200  6600
Ethylbenzene   1600 3200ND 1,3,5-Trimethylbenzene   1600 3200ND
o-Xylene   1600 3200ND 1,2,4-Trimethylbenzene   3200 3200ND
p/m-Xylene   3200 3200  4000 Isopropanol 16000 320016000

12/29/04 N/A 12/30/04Air 041230L01BSVP-01 04-12-1834-5

ResultResult ParameterQual QualParameter RL RLDF DF
Benzene   1600 322038000 Toluene   1600 3220  5800
Ethylbenzene   1600 3220  1700 1,3,5-Trimethylbenzene   1600 3220ND
o-Xylene   1600 3220ND 1,2,4-Trimethylbenzene   3200 3220ND
p/m-Xylene   3200 3220  5200 Isopropanol 16000 3220ND

12/29/04 N/A 12/30/04Air 041230L01TRIP BLANK 04-12-1834-6

ResultResult ParameterQual QualParameter RL RLDF DF
Benzene 0.50 1ND Toluene 0.50 1ND
Ethylbenzene 0.50 1ND 1,3,5-Trimethylbenzene 0.50 1ND
o-Xylene 0.50 1ND 1,2,4-Trimethylbenzene 1.0 1ND
p/m-Xylene 1.0 1ND Isopropanol 5.0 1ND

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501

RL - Reporting Limit , DF - Dilution Factor , Qual - Qualifiers

. .



Analytical Report

aboratories, Inc.
nvironmental

alscience

GeoSyntec Consultants 12/30/04Date Received:
924 Anacapa Street 04-12-1834Work Order No:
Suite 4A N/APreparation:
Santa Barbara, CA 93101-2177 EPA TO-15Method:

Project: Not Listed Page 2 of 2
Lab Sample

Number
Date

Collected
Date

Prepared
Date

Analyzed QC Batch IDClient Sample Number Matrix

Units: ppb (v/v)

N/AN/A 12/30/04Air 041230L01Method Blank 095-01-021-2,883

ResultResult ParameterQual QualParameter RL RLDF DF
Benzene 0.50 1ND Toluene 0.50 1ND
Ethylbenzene 0.50 1ND 1,3,5-Trimethylbenzene 0.50 1ND
o-Xylene 0.50 1ND 1,2,4-Trimethylbenzene 1.0 1ND
p/m-Xylene 1.0 1ND Isopropanol 5.0 1ND

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501

RL - Reporting Limit , DF - Dilution Factor , Qual - Qualifiers

. .



ANALYTICAL REPORT

GeoSyntec Consultants Date Sampled: 12/29/04
924 Anacapa Street Date Received: 12/30/04
Suite 4A Date Analyzed: 12/30/04
Santa Barbara, CA  93101-2177

Work Order No.: 04-12-1834
Attn: Robert Ettinger Method: EPA TO-3(M)
RE: Not Listed Page 1 of 1

All concentrations are reported in ppm (v/v).

C6 - C12 Reporting
Sample Number Concentration Limit

SVP-04 409 14
SVP-03 888 70
SVP-02 1750 74
SVP-01 6650 284
BSVP-01 6720 286
TRIP BLANK ND 10
Method Blank ND 10

QA/QC

Sample Duplicate Control
Sample Number Conc. Conc. %RPD Limits (%)

BSVP-01 (Duplicate) 6720 6620 1 0 - 30



ANALYTICAL REPORT

GeoSyntec Consultants Date Sampled: 12/29/04
924 Anacapa Street Date Received: 12/30/04
Suite 4A Date Analyzed: 12/30/04
Santa Barbara, CA  93101-2177

Work Order No.: 04-12-1834
Attn: Robert Ettinger Method: ASTM D-1946
RE: Not Listed Page 1 of 2

All concentrations are reported in percent (%) by volume.
Reporting

Analyte Concentration Limit
Sample Number:  SVP-04
Oxygen (O2) + Argon (Ar) 1.4 0.14
Nitrogen (N2) 61.9 0.14
Methane (CH4) 28.6 0.14
Carbon Dioxide (CO2) 8.1 0.14
Sample Number:  SVP-03
Oxygen (O2) + Argon (Ar) 2.3 0.14
Nitrogen (N2) 70.1 0.14
Methane (CH4) 16.0 0.14
Carbon Dioxide (CO2) 11.6 0.14
Sample Number:  SVP-02
Oxygen (O2) + Argon (Ar) 2.8 0.15
Nitrogen (N2) 73.4 0.15
Methane (CH4) 11.5 0.15
Carbon Dioxide (CO2) 12.3 0.15
Sample Number:  SVP-01
Oxygen (O2) + Argon (Ar) 1.8 0.14
Nitrogen (N2) 70.0 0.14
Methane (CH4) 17.0 0.14
Carbon Dioxide (CO2) 11.1 0.14



ANALYTICAL REPORT

GeoSyntec Consultants Date Sampled: 12/29/04
924 Anacapa Street Date Received: 12/30/04
Suite 4A Date Analyzed: 12/30/04
Santa Barbara, CA  93101-2177

Work Order No.: 04-12-1834
Attn: Robert Ettinger Method: ASTM D-1946
RE: Not Listed Page 2 of 2

All concentrations are reported in percent (%) by volume.
Reporting

Analyte Concentration Limit
Sample Number:  BSVP-01
Oxygen (O2) + Argon (Ar) 2.1 0.14
Nitrogen (N2) 70.1 0.14
Methane (CH4) 16.8 0.14
Carbon Dioxide (CO2) 11.0 0.14
Sample Number:  TRIP BLANK
Oxygen (O2) + Argon (Ar) 23.0 0.10
Nitrogen (N2) 77.0 0.10
Methane (CH4) ND 0.10
Carbon Dioxide (CO2) ND 0.10
Sample Number:  Method Blank
Oxygen (O2) + Argon (Ar) ND 0.1
Nitrogen (N2) ND 0.1
Methane (CH4) ND 0.1
Carbon Dioxide (CO2) ND 0.1
QA/QC
Sample Number:  Laboratory Control Sample

Sample Duplicate Control
Analyte Conc. Conc. %RPD Limits (%)
Oxygen (O2) + Argon (Ar) 19.2 19.3 1 0 - 30
Nitrogen (N2) 66.4 66.7 0 0 - 30
Carbon Dioxide (CO2) 5.00 5.08 2 0 - 30



alscience

nvironmental
aboratories, Inc.

Quality Control - LCS/LCS Duplicate

Method: EPA TO-15

04-12-1834

Not Listed

N/APreparation:
Work Order No:
Date Received:

Project:

GeoSyntec Consultants
924 Anacapa Street
Suite 4A
Santa Barbara, CA 93101-2177

N/A

Matrix

Air

Instrument
LCS/LCSD Batch

Number

GC/MS AA 041230L01

Date
Prepared

N/A

Date
Analyzed

12/30/04

Quality Control Sample ID

095-01-021-2,883

Parameter QualifiersRPD CLRPD%REC CLLCS %REC LCSD %REC

104 0-37061-121Benzene 104
91 0-38462-134Bromoform 95
95 0-42456-128Carbon Tetrachloride 99
99 0-38363-1231,2-Dibromoethane 102
96 0-62441-1491,2-Dichlorobenzene 100
105 0-37463-1231,2-Dichloroethane 109
102 0-37161-1211,2-Dichloropropane 103
94 0-49451-1471,4-Dichlorobenzene 98
110 0-37162-128c-1,3-Dichloropropene 112
103 0-38461-127Ethylbenzene 107
99 0-38458-130o-Xylene 103
99 0-39457-129p/m-Xylene 103
99 0-40359-119Tetrachloroethene 103
104 0-39260-120Toluene 106
105 0-38165-119Trichloroethene 106
101 0-37264-1241,1,2-Trichloroethane 102
92 0-37558-124Vinyl Chloride 88

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .

RPD - Relative Percent Difference , CL - Control Limit



alscience

nvironmental
aboratories, Inc.

Glossary of Terms and Qualifiers

Work Order Number:

Qualifier Definition

04-12-1834

See applicable analysis comment.*
Surrogate compound recovery was out of control due to a required sample dilution,
therefore, the sample data was reported without further clarification.

1

Surrogate compound recovery was out of control due to matrix interference.  The
associated method blank surrogate spike compound was in control and, therefore, the
sample data was reported without further clarification.

2

Recovery of the Matrix Spike or Matrix Spike Duplicate compound was out of control due
to matrix interference.  The associated LCS and/or LCSD was in control and, therefore,
the sample data was reported without further clarification.

3

The MS/MSD RPD was out of control due to matrix interference.  The LCS/LCSD RPD
was in control and, therefore, the sample data was reported without further clarification.

4

The PDS/PDSD associated with this batch of samples was out of control due to a matrix
interference effect. The associated batch LCS/LCSD was in control and, hence, the
associated sample data was reported with no further corrective action required.

5

Result is the average of all dilutions, as defined by the method.A
Analyte was present in the associated method blank.B
Analyte presence was not confirmed on primary column.C
Concentration exceeds the calibration range.E
Sample received and/or analyzed past the recommended holding time.H
Analyte was detected at a concentration below the reporting limit and above the
laboratory method detection limit.  Reported value is estimated.

J

Nontarget Analyte.N
Parameter not detected at the indicated reporting limit.ND
Spike recovery and RPD control limits do not apply resulting from the parameter
concentration in the sample exceeding the spike concentration by a factor of four or
greater.

Q

Undetected at the laboratory method detection limit.U
% Recovery and/or RPD out-of-range.X
Analyte presence was not confirmed by second column or GC/MS analysis.Z

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .
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