Environmental Consultants 2405 140th Avenue NE 425 746-4600
Suite 107 EAX 425 746-6747

Bellevue, Washington 98005-1877 www.scsengineers.com

June 2, 2005 - ._7: B
File No. 04202001.01 F NN |
OP

Jay Fisher
Principal Capital Management

801 Grand Avenue
Des Moines, 1A 50392-1370

Subject: Third Annual Groundwater Monitoring Event at the Former Chevron Gasoline
Station Site, Meeker Square, Kent, Washington

Dear Jay:

This letter describes the ninth round of groundwater monitoring and provides the third annual
discussion of monitoring conducted at the former Chevron gasoline station site at the Meeker
Square shopping center in Kent, Washington. This was the first annual-monitoring event since
quarterly monitoring was discontinued after March 2004. The groundwater sampling was
conducted on March 9, 2005, and constitutes the 2005 annual monitoring event.

Background

Standard Oil (Chevron) purchased the subject site and constructed a gasoline station in 1960 and
1961. The station had two fuel island canopies, one facing each of the two adjoining streets. The
underground storage tanks (USTs) were removed from the site and the buildings were demolished
in 1983 when the business closed. -

In April 2002, soils contaminated above MTCA Method A soil cleanup levels were removed to
the extent practical. Observations made during the soil remediation excavation suggested that the
former fuel supply lines were left in place when the facility was demolished, and the UST
excavation was filled with building debris after the USTs were removed. Soil in the suspected
former UST excavation was stained gray and had an obvious gasoline odor.

During the remedial excavation, a limited volume of soil contamination was inaccessible in the
saturated soil at the center of the excavation, below electrical and irrigation utilities in the east
portion of the south wall, and below electrical and irrigation utilities in the west portion of the
south wall. Oxygen-Release Compound® (ORC) was mixed into the saturated soil in the base of
the excavation. The ORC releases oxygen to the groundwater, thereby providing an environment
that is conducive to the growth of naturally-occurring microbes that can degrade the petroleum
hydrocarbon contaminants in the groundwater. The Department of Ecology issued a no further
action (NFA) designation for the soil on July 29, 2002.

'RECEIVED

Soil sample analytical results indicated that the contaminants were limited to gasoline-range
petroleum hydrocarbons and xylenes. Benzene was detected in soils at the site only during an
investigation by others conducted in 1998. No benzene was detected in any of the soil samples
analyzed during the soil remediation project in April 2002.

Depending on seasonal variations, the depth to groundwater at the site is approximately '_7.5 to
10.5 feet below grade. Water level data from the wells installed during a 1998 investigation
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indicated & southerly groundwater flow toward West Meeker Street. The Green River is located
approximately 0.4 miles farther south.

Quarterly groundwater monitoring was initiated in June 2002 and continued through March 2004,
after which annual monitoring was adopted. During the eight quarters of groundwater monitoring,
concentrations of benzene and gasoline-range total petroleum hydrocarbons (TPH) that exceeded
the groundwaler cleanup levels were identified in samples collected from well OW3, located at.
the southeast corner of the property. No contaminants were identified in samples collected from
any of the other monitoring wells at the site.

A second application of ORC was acconiplished by injection on September 16, 2003, using a
limited-access, direct-push sampling rig. Based on the recommendations of the ORC
manufacturer, Regenesis, 450 pounds of ORC was injected at the site. The ORC was injected at
erght separate points in the southeast portion of the site near the contaminated well {OW3). At
each injection point the material was installed from 4 to 12 feet below grade, which provided
ORC above and below the present level of the water table.

Dissolved oxygen (DO) concentrations were slightly higher when checked three days after the
injection (September 19, 2003) and during the subsequent monitoring event (September 30, 2003)
compared to DO readings recorded during the previous monitoring event and during the same
quarter in 2002, However, the highest DO concentrations were recorded after the contaminated
soil was excavated and ORC was installed in the open excavation. The exception is at OW3, on
the southeast corner of the site, where a high of 0.86 mg/L DO was recorded in March 2003,

Groundwater Sampling

Four groundwater monitoring wells are present at the site; one well (MW3-GS) remains from a
1998 investigation by others, and three wells (OW1, OW2, and OW3) were installed after the
2002 soil remediation activities.

The groundwater samples were coliected on March 9, 2005. Low-flow equipment (specifically, a
peristaltic pump) was used to purge the wells and produce groundwater samples with minimal
turbidity. Groundwater quality parameters (pH, conductivity, dissolved oxygen content, and
temperature) were measured during purging to evaluate when the parameters had stabilized. The
wells were sampled after parameter stabilization had been achieved. The parameters were
measured using a multi-probe, flow-through cell. Dissolved oxygen concentrations in the wclls
were low, ranging from 0.35 mg/L in OW3 to 1.19 mg/L in MW3-GS.

The groundwater sampies were collected in laboratory-supplied glassware, placed on ice in a field
cooler, and transported to the laboratory with standard chain-of-custody documentation. Severn
Trent Laboratory Seattle (STL) analyzed the samples for gasoline-range total petroleum
hydrocarbons (TPH) and gasoline-constituent BTEX compounds (benzene, toluene,

ethylbenzene, and xylenes). STL is accredited by the Department of Ecology for the anatyses

performed.
Groundwater Results

A summary of the analytical results for the eighth round of groundwater monitoring is provided
below in Table 1. The complete analytical report is attached.




Jay Fisher
June 2, 2005
Page 3

Table 1Third Annual (March 2005) Groundwater Sample Analytical Results in ug/L, (Parts per

Billion)
Sample Name Gasoline-Range BTEX Compounds
TPH Benzene Taluene Ethylbenzene Xvlenes
| OW1 <100 <0.5 <] <1 <3
| OW2 <100 <0.5 <1 <1 <3
L OW3 4,340 138 2.72 98.6 67.18
MW3-GS <100 <0.5 <l <1 <3
MTCA Cleanup 800 5 1,000 700 1,000
Level &
Bold Indicates the concentration exceeds the MTCA Method A cleanup level.

The results of the third annual groundwater monitoring event indicate that gasoline-range TPH
and benzene are present in the groundwater at the southeast corner of the site (OW3) at
concentrations that exceed the Model Toxics Control Act (MTCA) groundwater cleanup levels.
The gasoline concentration at OW3 is 4,340 ug/L, which exceeds the MTCA Method A cleanup
level of 800 ug/L in groundwater. Benzene was detected in the same sample at a concentration of
138 ug/L, which exceeds the MTCA Method A cleanup level of 5 ug/L in groundwater. The
samples from OW1, OW2, and the earlier-installed MW3-GS did not contain detectable
concentrations of gasoline-range TPH or gasoline-constituent BTEX compounds.

Groundwater Monitoring to Date

Table 2 presents the analytical results for OW3 from each of the nine monitoring events.
Contaminants were not detected in any of the other three monitoring wells at the former gas
station.

Table 2 Annual Groundwater Sample Analytical Results for OW3 in pg/L
(parts per billion)

OowW3 Gasoline-Range BTEX Compounds

Sample Date TPH Benzene Toluene Ethylbenzene Xylenes
June 6, 2003 4,550 125 2,62 119 464
Sept. 9, 2002 5,030 114 3 162 166
Dec. 9, 2002 1,790 58 <2 24 12
March 26, 2003 4,110 135 <2 154 54
June 30, 2003 4,790 119 <10 114 76
Sept. 30, 2003 3,360 106 2 102 74.775
Dec. 9, 2003 3,800 111 1.62 115 73.56
March. 25, 2004 4,660 179 <l 88 45
March 9, 2005 4,340 138 2.72 98.6 67.18
hL’ITCA Glesitiup 800 5 1,000 700 1,000

evel

Bold  Indicates the concentration exceeds the MTCA Method A cleanup level.

The contaminant concentrations detected in OW3 remained relatively stable over the nine
monitoring events except in December 2002, when the contaminant concentrations were
significantly lower.
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Groundwater Flow Direction

On March 9, 2005, measurements of the depth te groundwater were recorded at each of the four
wells at the former Chevron site to facilitate calculating the groundwater flow direction. Depth-
to-groundwater, well elevation, and the calculated water table elevations for each well are

provided in Table 3.

Table 3 Groundwater- Elevation Data, March 2005

‘Water Table Elevation

Well ID Depth to Groundwater | Surveyed Well Elevation
oW1 9.11 99.78 90.67
ow2 625 50.82 90.57
OW3 8.72 59.25 90.53
MW3-GS 9.63 100.21 90.58

Based on the groundwater elevation data from the March 2005 monitoring event, the local
groundwater flow direction at the former Chevron site is southeast. The gradient was relatively
flat at approximately 0.0047 feet per foot.

Groundwater Elevations to Date

Two rounds of groundwater elevation measurements recorded in 2000 indicated a southerly
groundwater flow direction toward West Mecker Street and the Green River. The groundwater

gradient at the site was nearly flat.

Following the soil remediation in the spring of 2002, site restoration was completed coincident
with the final efforts of a street-widening project by the City of Kent. Irrigation plumbing was
installed to ensure the survival of new trees and other plants along the south and east edges of the

propetty.

Groundwater elevation data from the first post-remediation groundwater monitoring event (June
2002) indicated a southerly groundwater flow direction consistent with previous data collected in
2000. Data collected subsequently have indicated occasional groundwater mounding beneath
planted areas. The groundwater mounding results in localized changes to the groundwater flow
direction and is likely due to the irrigation water infiltrating the planted areas on the south and
east sides of the property. The groundwater elevation data from all nine monitoring events are

presented in Table 4.
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Table 4 Annual Groundwater Elevation Data

[ Well ID oWl e 0OW3 MW3-GS
| Surveyed Well Elevation 09.7§ 09 .82 09,25 100.21
' - June 2002 7.91 §.03 7.46 §.27
| = Sept 2002 9.45 9.52 9.09 10.06
i Dec 2002 11.08 11.21 10.75 11.67
2 March 2003 8.20 8.31 B 8.65
5 June 2003 9.01 9.1 8.65 9.61
s Sept 2003 0.56 9.83 9.53 10.51
£ Dec 2003 8.58 8.69 8.23 9.23
2 March 2004 8.19 8.23 7.74 8.61
March 2005 9.11 9.25 873 9.63
y June 2002 91.87 91.79 91.79 91.94
& Sept 2002 90.33 90.30 90.16 90.15
5 Dec 2002 88.70 88.61 88.50 88.54
o March 2003 91.58 .91.51 91.53 91.56
= June 2003 90.77 90.72 90.60 90.60
s Sept 2003 90.22 89.99 89.72 89.70
5 Dec 2003 91.20 91.13 91.02 90.98
S March 2004 91.59 91.59 91.51 91.60
| March 2005 90.67 90.57 90.53 90.58

Groundwater elevation data indicate that the groundwater flow direction during seven of the nine
monitoring events was inconsistent with the southerly flow direction identified twice 1 2000 and
confirmed during the initial monitoring event in June 2002. Specifically, during the autumn and
winter 2002 monitoring events and the most recent four monitoring events, the groundwater flow
direction has been east or southeast. The fluctuation in the apparent groundwater flow direction is
suspected to be due to the change in the infiltration area, particularly during irrigation use on the
planted strips to the east and the south of the former gas station.

Discussion

The nine rounds of quarterly groundwater monitoring have provided valuable information about
temporal changes in contaminant concentrations and the local groundwater flow direction.
Groundwater contamination (gasoline-range TPH and benzene) is present at OW3, which is
located where residual soil contamination was left in place after the soil-remediation project
(spring 2002) because the maximum extent of the excavation was limited by buried electrical and
irrigation utilities. The residual soil contamination is in an area of apparent fill material
approximately 8 feet across and 6 feet deep (1 to 7 feet below grade) located above the water
table. State groundwater cleanup levels are met at the other three groundwater monitoring wells at
the site.

As shown on the attached graph, concentrations of gasoline-range TPH and benzene in well OW3
tend to fluctuate with the groundwater elevation. This suggests that periods of high infiltration
rinse contaminants out of the residual contaminated soil in the vadose zone and contribute these
contaminants to the groundwater at a rate exceeding the natural-attenuation rate of the microbes
in the groundwater. This theory is supported by the presence of benzene in the groundwater more
than twenty years after the USTs were removed from the site; benzene typically degrades
comparatively quickly in groundwater.
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Concentrations of dissolved oxygen in the groundwater are low despite additions of ORC in June
2002 and September 2003 and regular infiltration of precipitation and irrigation water. The low
concentrations of dissolved oxygen measured in the groundwater suggest that the groundwater
environment is supporting natural attenuation of the petroleum contaminants. The apparently-
active natural atlenuation and the absence of contaminants from any of the nearby wells (despite
occasional groundwater mounding in the area of residual soil contamination) suggest that the
identified groundwater contamination is localized to the immediate vicinity of OW3.

The mfiltration at the planted strips at the south and east edges of the property is suspected of
causing groundwater mounding beneath the planted sirip. Thus, the irrigation water often creates
a localized change in the groundwater flow direction from south to east.

Conclusions and Recommendation

Contaminant concentrations identified in the groundwater at OW3 have been fairly consistent
with variability in concentrations correlating strongly with fluctuations in the water table
elevation. For instance, significantly lower contaminant concentrations were identified during the
December 2002 monitoring event, which also recorded the lowest groundwater elevation of the

monitoring program.

As shown in the attached graph, fluctuations in contaminant concentrations have consistently
matched corresponding fluctuations in the groundwater elevation; higher contaminant
concentrations have been identified when the water table is high, and lower concentrations have
been identified when the water table is low.

SCS Engineers has concluded that the trend of corresponding contaminant concentrations and
water table elevations is a result of residual contaminated soil in the vadose zone contributing
those contaminants to the groundwater. This conclusion is supported by the following
observations:

¢ The soil remediation in spring 2002 encountered subsurface obstructions that resulted in
leaving a limited amount of residual contaminated soil in place above the saturated zone
at the southeast corner of the remedial area. Groundwater elevation data collected during
the three-year monitoring program indicate that the residual soil contamination has
remained above the water table; the highest water table elevations recorded were in June

2002 at the start of the monitoring program.

* Benzene is present in the groundwater more than 20 years after the USTs were removed
from the site. Benzene typically degrades comparatively quickly in the groundwater. The
presence of benzene such a long time after removal of the gas station suggests fresh
contributions of benzene from vadose-zone soils.

» Significant infiltration through the landscaped area at the former gas station site is
indicated by the relatively wide range of water table elevations, which have varied by as
much as 3.3 feet during the course of the monitoring program. However, groundwater
data from a piezometer located on the same property, but away from the former gas
station site, indicates a range in water table elevations of only 2.25 feet over the same
period. The piezometer is located approximately 300 feet west of the Meeker Square gas
station site in a grass-covered area subject to normal rainwater infiltration. The greater
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variability in water table elevations observed at the gas station site sugpests significant
infiltration.

Groundwater contamination by infiltration is significant because it suggests that the eroundwater
contamination plume is limited to the vicinity of the residual soil contamination {OW3).

It is also significant that the concentrations of dissolved oxygen in the groundwater remain low
despite two additions of ORC (in April 2002 and September 2003) and continual surface-water
infiltration. The low concentrations of dissolved oxygen suggest active natural atlenuation of the
petroleum hydrocarbons in the groundwater environment at a rate that meets the influx of
dissolved oxygen. Without natural attenuation of the contaminants, the concentrations of
gasoline-range TPH and benzene would not decrease during periods of reduced infiltration and

associated lower waier 1able elevations.

The residual contamination at the site is not expected to represent a potential risk to human health
or the environment. As a result, continuation of the annual groundwater monitoring program is
recommended o track degradation of the contamination. However, if Principal or the property
owner wish to remedy the groundwater contamination more quickly than by monitored natural
attenuation, invasive work may be necessary. The following list presents some options:

e Inject additional oxygen by mechanical or chemical means to degrade the gasoline-range
TPH and benzene.

+ Install an excavation at OW3 to remove residual contaminated soil and contaminated
groundwater. Proper planning and careful execution would be required due to the close
proximity of buried utilities and Meeker Avenue, which sees a large volume of heavy-truck
traffic. This option would include installing and developing a replacement well at the former
OW3 location and continuing the groundwater monitoring program.

it should be noted that groundwater monitoring will need to continue for at least one year on a
quarterly basis following the implementation of any of the potential remedial actions listed abpve.
We will be pleased to discuss these options and the prospects for the current passive remediation

and monitoring program.

Thank you for the opportunity to provide our services. Please do not hesitate to call if you have
any questions,

Sincerely,
Ef k2 N s 7 B 0 M//
Brian G. Doan Gregory’D. Helland, R.G. =
Project Scientist Project Director
SCS ENGINEERS SCS ENGINEERS

ce: Grant Yang, Washington State Department of Ecology

Gregory Dennis Helland
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Meeker Square Gas Station

4202001

Gasoline TPH Concentrations at OW-3

Benzene Concentrations at OW-3

Date

6-Jun-02  4550.00 91.79 6-Jun-02  125.00 91.79
9-Sep-02  5030.00 90.16 9-Sep-02 114.00 90.16
9-Dec-02  1790.00 88.50 9-Dec-02 68.00 88.50
26-Mar-03  4110.00 91.53 26-Mar-03  135.00 91.53
30-Jun-03  4790.00 90.60 30-Jun-03 119.00 90.60
30-Sep-03  3360.00 89,72 30-Sep-03 106.00 89.72
12-Dec-03  3800.00 91.04 12-Dec-03 111.00 91.04
25-Mar-04  4660.00 91.51 25-Mar-04 179.00 91.51
8-Mar-05  4340.00 90.53 8-Mar-05 138.00 90.53
Gasoline TPH Concentrations and Water Table Elevations at QW3
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6-Jun-02
9-Sep-02
9-Dec-02
26-Mar-03
30-Jun-03
19-Sep-03
30-Sep-03
9-Dec-03
25-Mar-04
9-Mar-05

OW-1

1.67
0.12
0.19
0.91
0.28
0.93
0.48
0.53
0.88
0.46

OWwW-2

OW-3  MW-3GS
3.35 0.56 5.17
0.18 0.09 0.16
0.17 0.48 2.16
1.20 0.86 1.96
0.46 0.23 0.38
0.95 0.56 0.82
0.75 0.45 0.64
0.74 0.43 1.37
1.6 0.44 0.9
0.74 0.35 1.19
Dissolved Oxygen Concentrations
6 — e
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‘lable 1
Groundwater Monitoring Data and Analytical Results
Chevron Service Station #9-1713
1202 West Meeker Street
Kent, Washington

TRIP BLANK

QA

12/12/03 - - - - -- <50 <0.5 <0.5 <0.5 <1.5 <2.5

03/29/04 - - - - - <50 <05 <0.5 <0.5 <1.5 <15

06/18/04 - - - - - <50 <0.5 <.5 <05 <1.5 <2.5

09/13/04 - - - -~ - <50 <0.5 <0.5 <0.5 <1.5 <2.5

TPH-D TPH-O TPH-G B T E X MTBE
Standard Laboratory Reporting Limits: 250 250 50 0.5 0.5 05 1.5 2.5
MTCA Method A Cleanup Levels: 500 500 800/1,000 5 1,000 700 1,000 20
Current Method:] NWTPH-D + Extended NWTPH-G and EPA 80218
9-1713.x1s/4#386790 2

As of 09/13/04




STL Seattle
5755 8 Street East
Tacoma, WA 98424

Te!: 253922 2310

Fax. 253 922 5047
wwvy.stl-inc.com

TRANSMITTAL MEMORANDUM

DATE: March 23, 2005 o |

TO: Brian Poan
SCS Engineers
2405 140th Ave. N. E., Suite 107
Bellevue, WA 98005

PROJECT: Meeker Gas Station, WA
REPORT NUMBER: 126701

TOTAL NUMBER OF PAGES: ! Z

Enclosed are the test resuits for five samples received at STL Seattle on March 10, 2005.

Analytical Narrative BTEX analysis: The percent recoveries of all the surrogate compounds for
sample126701-3 were outside of quality control acceptance limits. No corrective action was
taken based on the outliers, since the surrogates faited high and the associated sample results
were non-detected. :

The report consists of this transmittal memo, analytical results, quality contro! reports, a copy of
the chain-of-custody, a list of data qualifiers and analytical narrative when applicable, and a copy
of any requested raw data.

Should there be any questions regarding this report, please contact me at (253) 922-2310.

Sincersly,

) 0Bl

Darla Powell
Project Manager

STL Seattle is a part of Severn Trent Laboratories, Inc.

This report is issued solely for the use of the person or compary to whom it is addressed, Any use, copying of
disclosure other than by the infended recipient is unauthorized. If you have received Ihis report in error, please
nolify the sender immediately af 253-922-2310 and destroy this report immediately.



STL Seattle

Sample ldentification:

Lab. No. Client 1D Date/Time Sampled Matrix
126701-1 MW-3GS 03-09-05 08:40 Liquid
126701-2 OW-1 03-09-05 09:13 Liquid
126701-3 OW-2 03-09-05 09:48 Liquid
1267014 Oow-3 03-09-05 10:20 Liquid
126701-5 ow-4 03-09-05 10:45 Liquid

STL Seattle is a part of Severn Trent Laboratoties, Inc.

This report is issusd solely for the uss of the person or company fo whom it Is addrassed. Any use, copying or
disclosure other than by the infended recipient is unauthorized. If you have received this report in arror, pleass
notify the sender immaediately at 253-922-2310 and destroy this report immediately. .
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STL Seattle

Client Name: §CS Engineers
Client ID: MW-3GS
Lab ID: 126701-01
Date Received: 3/10/2005
Date Prepared: 3/21/2005
Date Analyzed: 3/21/2005
% Solids -
Dilution Factor 1

Gasoline Range Organics by Method NWTPH-Gx

Recovery Limits
Surrogate % Recovary Flags Low High
Trifiuorotoluene 04.8 50 150
1-Chloro-3-fluorobenzene B89.9 50 150
Bromofluorobenzene 88.2 50 150
Pentafluorobenzene 81.1 50 150
Result

Analyte (mgil} RL Flags
Gasoline by NWTPH-G ND 0.1

£600e



STL Seattle

Client Name: SCS Engineers
Client ID: MW-3GS
Lab ID: 126701-01
Date Received: 3/10/2005
Date Prepared: 3/21/2005
Date Analyzed: 3/2112005
% Solids -
Dilution Factor 1

Volatile Aromatic Hydrocarbons by EPA Method 5030/8021B

Recovery Limits
Surrogate % Recovery Flags Low High
a,a,a-Trifluorotoluene 107 84 122
1-Chloro-3-fluorobenzene 105 80 120
Bromofluorobenzene 103 80 120
Pentafluorobenzene 110 81 126
Result

Anaiyte {mg/L) RL Flags
Benzene ND 0.0005

Toluene ND 0.001

Ethylbenzene ND 0.0

m&p-Xylene ND 0.002

o-Xylene ND 0.001

paega




STL Seattle

Client Name: SCS Engineers
Client ID: ow-1
Lab ID: 128701-02
Date Received: 3/10/2005
Date Prepared: 3/21/2005
Date Anaiyzed: 3/21/2005
% Solids -
Dilution Factor 1

Gasoline Range Organics by Method NWTPH-Gx

Recovery Limits
Surrogate % Recovery Flags Low . High
Triftuorotoluene 89 50 150
1-Chioro-3-fluorohenzene 94.8 50 150
Bromofluorobenzene 93.7 50 150
Pentafiuorochenzene 83.9 50 150
Result
Analyte {mgiL) RL Flags

Gasoline by NWTPH-G ND 0.1

Caoae



'STL Seattle

Client Name: SCS Engineers
Client 1D OW-1
Lab ID: 126701-02
Date Recelved: 3M0/2005
DPate Preparsd; 3/21/2005
Date Analyzed: 32172005
% Solids -
Ditution Factor 1

Volatile Aromatic Hydrocarbons by EPA Method 5030/8021B

Recovery Limlts
Sumogate % Recovery Flags Low High
a,a,a-Trifluorotoluene 114 B4 122
1-Chlore-3-fluorobenzene 112 80 120
Bromofiuorobenzene 110 80 120
Pentaflucrobenzene 117 31 126
Result

Analyte (ma/L) RL Flags
Benzene ND 0.0005

Toluene ND 0.001

Ethylbenzene ND 0.001

mé&p-Xylene ND 0.002

o-Xylene ND 0.001

sggen




STL Seattle

Client Name: SCS Engineers
Client ID: OwW-2
Lab ID: 126701-03
Date Received: 3/10/20056
Date Prepared: 3/21/2005
Date Analyzed: 3/21/2005
% Solids -
Dilution Factor 1

Gasoline Ranga Organics by Method NWTPH-Gx

Racovary Limits

Surrogate % Recovery Flags Low High
Trifluorotoluene 108 50 150
1-Chloro-3-fluorobenzene 108 50 150
Bromofluorobenzene 104 50 150
Pentafluorobenzene . 89.2 50 150

Result
Analyte {moil.} RL Flags
Gasoline by NWTPH-G ND 0.1

£B08d



STL Seattle

Client Name: SCS Engineers
Cilient ID: OW-2
Lab 1D: 126701-03
Date Received: 3M10/2005
Date Prepared: 3/21/2005
Date Analyzed: 3/21/2005
% Sdlids -
Dilution Factor : 1

Volatile Aromatic Hydrocarbons by EPA Method 6030/8021B

Recovery Limits
Surrogate % Recovery Flags Low High
a,a,a-Trifluorofoluene 128 N 84 122
1-Chloro-3-fluorcbhenzene 127 N 80 120
Bromoftuorcbenzene 124 N 80 120
Pentafluorobenzene 132 N 81 126
Result

Anaiyte {mg/L) RL : Flags
Benzene ND 0.0005

Toluene ND 0.001

Ethylbenzene ND 0.001

mé&p-Xylene ND 0.002

o-Xylene ND 0.001

L



STL Seattle

Client Name: SCS Engineers
Client ID: OW-3
Lab iD: 126701-04
Date Received: 3/10/2005
Date Prepared: 3/21/2005
Date Analyzed: 3/21/12005
% Solids -
Dilution Factor 1

Gasoline Range Organics by Method NWTPH-Gx

Recovery Limits

Surrogate % Recovery Flags Low High
Trfluorotoluene 141 50 150
1-Chloro-3-flucrobenzene 113 50 150
Bromofluorobenzene 115 50 150
Pentafluorobenzene 0 X9 50 150

Result
Analyte {mg/L) RL Flags
Gasoline by NWTPH-G 4.34 0.1

6e80a



STL Seattle

Client Name: SCS Engineers
Client ID: OW-3
Lab ID: 126701-04
Date Received: 3/10/2005
Date Prepared: 312112005
Date Analyzed: 3/21/2005
% Solids -
Dilution Factor 1

Volatile Aromatic Hydrocarbons by EPA Method 5030/80218B

Recovery Limits
Sumogate % Recovery Flags Low High
a,a,a-Triflucretoluene 120 84 122
1-Chloro-3-fluorobenzene 117 80 120
Bromefluorobenzene 120 80 120
Pentafluorobenzene 321 X9 81 128
Result

Analyte {mgiL} RL Flags
Benzene 0,138 0.0005

Toluene 0.00272 0.001

Ethylbenzene 0.0986 0.001

mép-Xylene 0.0645 0.002

o-Xylene 0.00268 0.001

gree8




Surrogate

Client Name:

Client ID:
Lab ID:

Date Received:

Date Prepared:

Date Analyzed;

% Solids
Dilution Factor

STL Seattle

SCS Engineers
ow-4
126701-05
3/10/2005
3/21/2005
3/21/2005

1

Gasoline Range Organics by Method NWTPH-Gx

Trifluorotoiuens
1-.Chloro-3-fluorobenzene
Bromoflucrobenzene
Pentafluorobenzene

Analyte

Gasoline by NWTPH-G

Recovery Limits
% Recovery Flags Low High
108 50 150
1114 50 150
113 50 150
118 50 150
Result
{mg/L) "RL Flags
452 0.1

13080



STL Seattle

Client Name; 5CS Engineers
Client 1D: OW-4
Lak iD: 126701-05
Date Received: 3/10/2005
Date Prepared: I21/2005
Date Analyzed: 3/2112005
% Solids -
Dilution Factor 1

Volatile Aromatic Hydrocarbons by EPA Method 5¢30/860218B

Recovery Limits
Surrogate % Recovery Flags Low High
a,a,a-Triflucrotoluene 117 84 122
1-Chloro-3-flucrobenzens 114 80 120
Bromofluorobanzene 116 80 120
Pentaflucrobenzene 181 X9 81 126
Result

Analyte {mgfl) RL Flags
Benzene 0.139 0.0005

Toluene 0.00276 0.001

Ethylbenzene 0.0988 0.004

mép-Xylene 0.0644 0.002

o-Xylene 0.00277 0.001

Z1aeg




Lab ID:

Date Received.:
Date Prepared:
Date Analyzed:

% Solids
Dilution Factor

STL Seattle

Method Blank - GB5050

3/21/2005
3/21/2005

1

Gasoline Range Organics by Method NWTPH-Gx

Surrogate
Trifluorololuene
1-Chloro-3-fluorobenzene
Bromofluorobenzene
Pentafluorobenzene

Analyte
Gasoline by NWTPH-G

Recovery Limits
% Recovery Flags Low High
89.8 50 150
90.6 50 150
91.3 50 150
78.5 50 150
Result
(mg/L}) RL Flags
ND 0.1

£1980



Lab ID:
Date Received:
Date Prepared:
Date Analyzed:

% Solids
Dilution Factor

STL Seattle

Method Blank - GB5050

3/21/2005
3/21/20056

1

Volatile Aromatic Hydrocarbons by EPA Method 5030/8021B

Surmrogate
a,a,a-Trifluorotoluene
1-Chioro-3-fluorobenzene

Bromofiuorobenzene

Pentafluorobenzene

Anaiyte

Benzene ND
Toluene ND
Ethylbenzene ND
mé&p-Xyiene ND

o-Xylene ND

Recovery Limits
% Recovery Flags Low High
g9 84 122
104 80 120
107 80 120
98 81 128
Result
{mgll) RL Flags
0.0005
0.001
0.001
g.002
0.001

kloee




Lab ID:
Date Prepared:
Date Analyzed:

QC Batch 1D;

Compound Name
Gasoline by NWTPH-G

STL Seattle

Blank Splke/Blank Spike Duplicate Report

GB5050
3/21/2005
3/21/2005

GB5050

Gasoline Range Organics by Method NWTPH-Gx

Blank Spike BS BSD

Result Amount Result BS Result BSD

(mg/l) (mghL) (mgl) %Rec. (mgiLl) % Rec. RPD
0 1.25 1.24 99 122 ~ 975 -1.5

Flag

Giaae



Lab 1D:

Date Prapared:
Date Analyzed.

QC Batch |D:

Compound Name
Benzene

Toluene
Ethylbenzene
mé&p-Xylene
o-Xylene

STL Seattle

Blank Spike/Blank Spike Duplicate Report

GB5050
312112005
3/21/2005

GB5050

Volalile Aromatic Hydrocarbons by EPA Method §030/8021B

Blank Spike
Rasuit Amount
(mg/l) (mgf)}
0 0.025
0 0.025
0 0.025
0 0.05
0 0.025

BS
Result
(mg/L)
0.0237

0.023
0.0229
0.0502
0.0224

BS
% Ree.
84.9
82.2
91.8
100
89.8

BSD
Result
{mg/L)
0.0229

0.022
0.0219
0.0481
0.0215

BSD

% Rec.

81.8
B8
87.8
96.1
86

RPD
-3.3
-4.7

-4
4.3

Flag

97888




SEVERN

STL Seattle
5755 B Strast Easi

SI I ' I Tacoma, WA 98424

Tel: 253922 2310
Fax: 253 922 5047

www.stlinc.com

DATA QUALIFIERS AND ABBREVIATIONS

B1:

B2:

<

MCL:
MDL.:

RL:

ND:
X1:
X2:
X3
X4

Ada:

i Xb:
X6:

X7
- XTa:

X8:
X9:

This analyte was detected in the associated method blank. The analyte concentration was determined not
to be significantly higher than the associated method blank (less than ten times the concentration reported
in the blank).

This analyte was detected in the associated method blank. The analyte concentration in the sample was
determined to be significantly higher than the method blank (greater than ten times the concentration
reported in the blank).

Second column confirmation was performed. The relafive percent difference value (RPD) between the
results on the two columns was evaluated and determined to be < 40%.

Second column confirmation was performed. The RPD between the results on the two columns was
evaluated and determined to be > 40%. The higher result was reported unless anomalies were noted.

Second analysis confirmation was performed. The relative percent difference value (RPD) between the
results on the two columns was evaluated and determined to be < 30%.

Second analysis confirmation was performed. The RPD between the results on the two columns was
evaluated and determined to be > 30%. The original analysis was reported unless anomalies were noted.

GCMMS confirmation was performed. The result derived from the original analysis was reported.
The reported result for this analyte was calculated based on a secondary dilution factor.

The concentration of this anaiyte exceaded the instrument calibration range and should be considered an
estimated quantity.

The analyte was analyzed for and positively identified, but the associated numerical value is an estimated
quantity.

Maximum Contaminant Level

Method Detection Limit

Reporting Limit

See analytical narrative

Not Detected

Contaminant does not appear to be "typical" product. Elution pattemn suggests it may be

Contaminant does not appear to be "typical" product.

Identification and quantitation of the analyte or surrogate was complicated by matrix interference.

RPD for duplicates was outside advisory QC limits. The sample was re-analyzed with similar results. The
sample matrix may be nonhomogeneous.

RPD for duplicates outside advisory QC limits due to analyte concentration near the method practical
quantitation limit/detection limit.

Matrix spike recovery was not determined due to the requlre'd dilution.

Recovery and/or RPD values for matrix spike(/matrix spike duplicate) outside advisory QC fimits. Sample
was re-analyzed with similar resuits.

Recovery and/or RPD values for matrix spike{/matrix spike duplicate) outside advisory QC limits. Matrix
interference may be indicated based on acceptable blank spike recovery andfor RPD.

Recovery and/or RPD values for this spiked analyte outside advisory QC limits due to high concentration
of the analyte in the original sample.

Surrogate recovery was not determined due to the required dilution.
Surrogate recovery outside advisory QC limits due to matrix interference.

41888

DAM RFV 18 172003



20/2T) 08SYizE S

Kooy pjard — i oday EMTUss of paiingay — ANYNY) T Sa|dWies sy YuM SAES = JHHM SNOLNGILsa

,\

Y¥er86 ¥M ‘ewode]

_ SpaLILGY )
: [
aui) ajeg o . Ag panaosy g smnﬁ ﬁ&\% \E.M_ “\ r\\\
. - . i
Vs 15 \\\\ M\N% § W%h 7 ﬁ\ \ ? g
%. m\\m_& “%3 )y . 2 M\a \ M_ " Tewa” ] U
QS0 3T27% & QS50 o 5 : )\.%E« K )
swlj , eg — A panazsy 1/ auny - - a' . o Agpaysinbifial 1
o FI\ By O segor [J 0 SAgor O sfeg s O sinoy 8¢ O SOy $Z ]
(Aaadg) spuawaanbay a0 . . . {sAep ssawsng) pannbay awi} punc.y wing
" (yiuow T ey} JaZuop pauetal ae SYHOW Jo4Bamany (] jusip of wejsy | umowun J guosiod [ ueuung [ ajqeludrery [ plezepiioy ] ‘dwag Jajeoy o O Sa O
sajdwes Ji passasse aq Aeus 33 ) qe7 Ag jesodsig [ {esods)( a|duwes uoRedyuap] pIezeH a|qissod J8joc)
N % HNlsbat] A NG
QCQ) nﬁu\lge
Shb < -0
| b W |-y
X < | Oh&[STL-E ST -]
Zl BEYE|ISIZE(R|S 2IgF| 2 {3y 310 uo paurquios aq Aew sjdwes yaea Joy ssaul
.m. m HEIE 8 .m =8 5 swiy g :o._gw.tumma\no.amuoq__ncm .M: m__a_wmm o)
[ 3 SAATBAIFSDIS
1d1829Y JO SUDHIPLCY = ¥ Siaulgluog e “ON SJOND/IBPI0 FSBYDINL/1OLLO
/suopanigsyy jg10ads m/u ! Y TWaelo SY5 vigwo )
v\\Mu Jaquiny jglem/ssLien {3IE1S) LONE307] pue aLwep jasfoid
(Papaau S 332dS oW \lolaUHﬁan A (C/J,Mﬁm ' i MOOM mU uﬂ\B gm. ;%
_ 3351 yoely) sishieuy jaguey ge Jo80] S _dpopdz | awg !
- : -
[ » [ = LbL9-9RL (5EM/DR-ThL(Seh) [Q] o8 "IV Y ATURT SRC
Jequuny geq Jaquuny xed/[spoo ealy) Jaquuny auotdaja) ) ~ ssaippy
99660 SOQ7 . b’ & U] UYiAe sATUTYT C)
._m.QE:Z_ ..A._Uoum_.._u 40 Ly aj2q L@MNCNE uum._‘QLn__ way
\ “ O™ OUI-BS MMM
£¥05-226-£52 Xed
oya @N\ 01£Z-226-65Z 191 pi023y Apojsn)

1LS

=

z

)

JER LI R FA

Speas is

J0 uteyy
I



(/2 08 bLzeTLS Ad0D Platy = YN, 14003y tpmt JUBI O PAURIaY — AYNYY 'Sojduieg 3y (pm SARIS ~ TUHM NOLLNEIYLSIO |
" Sswwo) !
_
.mp,_E a1eg . - , : _ Am paneay g1 am .om:mscshmm m
mE:. \mumn_ hm n@n\\v\ a%@gs__mm .w u
EER AP w ~AT]
©oawy Sieg i > umamumm H\ . xm paysibyl T
. N L . b&o _H_ B mhmn mH _H_ S SHON Gy [ . S#OH vz O
, : ' S_umqﬁ ﬂ:uEEscmm uo L : S A am_e mmusm_._e paunbay swiy punody un), ;
(Yow T uews JaBuo) pauejal ase - SIgUoW T a0 aayy [T JUBiD of wimgay [T] umouytn _U g _._om_om mH_ _H_ - J|qetlie)y _H_ .EmNmI.uoz Al .nEm.__u, .-.m_owo oN -5 m
sa|dures 4 passasse 2q Aewaafy} - . ‘ge14g __mmo%._.n D I jesodsig aoweg [+ : ., Lo coumu%:mE.EmmmI aqissod RRRE R 4007 |

X 1] 1¢
. N IR
ISR
, . dud .1 sanendesalds 1
1d1eoay Jo suonipuo?) - — =] L @spuRu0)’
- /suonongsy; [eroads _ W.Am B . B
, . ) m : i ..BE:Z__E?B\._@E@
, . {papaau s soedsaiow o A N Oﬂ D b ! :
: , _ - 41380 yoepy) sisAewy _ _ . Jaediog qeq |  podndon oS |
| 4o a¥ed | L , eh)/ NN hm w :
’ L saquny g7 | - N.?N.aw jjm..ﬁw jaz\hwz xmwm_u&ww%ﬁs zmmgw& ;
wwmmo _ woom;o,,m

LmnEaZ%oﬁzo jouryy | - akg

_Eo_wwm_w_%sgo
Lo joureyy
- |




