Environmental Consultants 7 2405 140th Avenve NE 425 746-4600
Suite 107 FAX 425 746-6747

Bellevue, Washingion 98005-1877 www.scsengineers.com

May 12, 2004 \IE‘D @ -, if
File No. 04202001 01 aﬁca 4100 @ P

Jay Fisher \M\\l A \.OGH
Principal Capital Management oW
801 Grand Avenue 03?1
Des Moines, 1A 50392-1370

Subject: Eighth Quarter, Groundwater Monitoring Event at the Former Chevron Gasoline
' Station Site, Mecker Square, Kent, Washington

Dear Jay:

This letter describes the eighth round of quarterly groundwater monitoring at the former Chevron
gasoline station site at the Meeker Square shopping center in Kent, Washington. The groundwater

~ sampling was conducted on March 25, 2004.

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 bulldmgs were demolished

in 1983 when the busmess ‘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 and the UST excavation was filled with building debris
after the tanks were removed. Soil in the suspected former UST excavation was stained gray and

had an obvious gasoline odor.

Limited 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.

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
indicated a southerly groundwater flow toward West Meeker Strect. The Green River is located

approximately 0.4 miles farther south.
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Quarterly groundwater monitoring was initiated in June 2002. During the eight quarters of
groundwater monitoring, concentrations of benzene and gasoline-range total petroleum
hydrocarbons (TPH) 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 apphcatmn of ORC was accomphshed 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
eight 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 concentrations were slightly higher when checked three days afier 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 éroundwater 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 mstalled after the
2002 soil remediation activities.

The groundwater samples were collected on March 25, 2004. 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 wells
were low, ranging from 0.44 mg/L in OW3 to 1.60 mg/L in OW2, '

The groundwater samples 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 analyses
performed.

. Groundwater Results

A summary of the analytical results for the elghth round of groundwater monltormg is prov1ded
below in Table 1. The complete analytical report is attached.
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Table 1 Eighth Quarter Groundwater Sample Anatytical Results in ug/L. (Pm'ts per Billion)

Sample Name Gasoline-Range BTEX Compaunds

TPH Benzene Toluene Ethylbenzene Xylenes
oWl <100 <(.5 <1 <1 <3
OWw?2 <100 <0.5 <l <1 <3
ow3 4,660 179 = 88 45
MW3-GS <100 <0.5 <1 <1 <3
MTCA Cleanup 800 5 1,000 700 1,000
Level

Bold

Indicates the concentration exceeds the MTCA Method A cleamup level.

The results of the eighth quarter of groundwater monitoring indicate that gasoline-range TPH and
benzene are present in the groundwater at the southeast corner of the site (OW3). The gasoline
concentration at OW3 is 4,660 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 179 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 Flow Direction

On March 25, 2004, measurements of the depth to 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 2.

Table 2 Groundwater Elevation Data, March 2004

Well TD Depth to Groundwater | Surveyed Well Elevation | Water Table Elevation
oW1 8.19 99.78 91.59
OwW2 5.23 99.82 91.59
owW3 7.74 99.25 01.51
MW3-GS 8.61 100.21 91.60

Based on the groundwater elevation data from the March 2004 monitoring event, the local
groundwater flow direction at the former Chevron site is southeast The gradient was was
relatively flat at approximately 0.0027 feet per foot.
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ANNUAL REPORT

This section provides an overall evaluation of the field and chemical data for the two years of

quarterly monitoring. In addition, waier table elevation data are used to calculate the

groundwater flow direction throughout the two-year monitoring period.

Groundwater Monitoring

Results from the eight quarterly monitoring events indicate that gasoline range TPH and BTEX
compounds are present in well OW3. Table 3 presents the analytical results for OW3 from each

of the eight monitoring events. Contaminants were not detected in any of the other three

monitoring wells at the former gas station.

Table 3 Annual Groundwater Sample Analytical Results for OW3 in pg/L

(parts per billion)
OW3 Gasoline-Range BTEX Compounds - -

Sample Date TPH Benzene Toluene | Bthylbenzene Hylenes
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
Mar. 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 74.75
Dec, 5, 2003 3,800 111 1.62 115 73.56
Mar. 25, 2004 4,660. 179 <] : 28 45
MTCA Cleanup 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 eight
monitoring events except in December 2002, when the contaminant concentrations were
significantly lower.

Groundwater Flow Dlrectlon

Two rounds of groundwater elevation measurements recorded in 2000 indicated a southerly
groundwater flow direction toward West Meeker 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

property

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 frrigation water infiltrating the planted areas on the south and
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east sides of the property. The groundwater elevation data from all eight monitoring events are
presented in Table 4. :

Table 4 Annual Groundwater Ele\_’ation Data

Well ID OW1 ' ow2 OW3 MW3-GS
Surveyed Well Elevation - 89978 90.82 00,25 100.21
June 2002 7.91 8.03 7.46 8.27
3 Sept 2002 9.45 9,52 9.09 10.06
o Dec 2002 11.08 11.21 - 10.75 11.67
=5 March 2003 8.20 8.31 7.72 8.65
g* g June 2003 9,01 91 8.65 9,61
&5 Sept 2003 9.56 9.83 9.53 10.51
Dec 2003 8.58 8.69 8.23 9.3
March 2004 8.19 8.23 7.74 8.61
June 2002 91.87 91.79 91.79 91.94
o Sept 2002 90.33 90.30 90.16 90.15
< o Dec 2002 88.70 88.61 88.50 88.54
- March 2003 91.58 _ 9151 91.53 91.56
g B Tune 2003 90.77 90.72 90.60 90.60
2 MR Sept 2003 90.22 §9.99 89.72 89.70
Dec 2003 91,20 91.13 91.02 90.98
March 2004 01,50 91.59 91.51 91.60

Groundwater elevation data indicate that the groundwater flow direction during six of the eight
monitoring events was inconsistent with the southerly flow direction identified twice in 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 infilfration area, particularly durmg irrigation use on the
planted strips to the east and the south of the former gas station,

Annmual Discussion

The eight 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 groundwatér 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
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than twenty years after the USTs were removed from the site; benzene typically degrades
comparatively quickly in groundwater.

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

Conclusions and Recommendations

Contaminant concentrations identified in the groundwater at OW3 have been fairly consistent
over the course of the two-year quarterly-monitoring program. The exception was the December
2002 monitoring event when significantly lower contaminant concentrations were identified, The
December 2002 monitoring event also recorded the lowest groundwater elevation of the two-year
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
observatious: '

«  The soil remediation in spring 2002 encountered buried clectrical and irrigation utility
lines at the southeast corner of the excavation. Due to the presence of these obstructions, *
a limited amount of residual contaminated soil was left in place above the saturated zone
at the southeast corner of the remedial atea. Groundwater elevation data collected during
the two-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.

s 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 sife 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 two-year monitoring program. However,
groundwater data from a piezometer located on the same property, but away from the
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former gas station site, indicates a range in water table elevations of only 2.25 feet over
the same period. The piczometer is located approximately 300 feet west of the Mecker
Square gas station site in a grass-covered area subject to normal rainwater infiltration.
The greater variability in water table elevations observed at the gas station site suggests

significant infiliration.

Groundwater contamination by infiltration is significant because it suggests that the groundwater
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 attenuation 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 water table elevations.

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

Sincere]y,

f

/

/'(/1\-"‘

Brian G. Doan
Project Scientist
SCS ENGINEERS

ce.

Tim Wirta, Principal Real state Investors
Grant Yang, Washington State Department of Ecology

1)
LGregory/éq.’H_ean, R.G.

Project Director
SCS ENGINEERS

Gregory Dennis Helland
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Meeker Square Gas Stalion

4202001.01
Depths to Goundwater 4-Jun-02
GW elov. Well TOC depth to GW
91.85 oW1 99.78 1.93
91.80 ow2 99.82 8.02
81.81 Ow3 99.25 7.44
91.97 MW3-G5 100.21 8.24
Depths to Goundwaler 8-Jun-02
GW alav. Wall TOC depth to GW
91.87 owi 99.78 7.91
91.79 owz 99.82 8.03
91,79 OW3 99.25 7.486
91.94 MW3-GS 100.21 B.27
Depths to Goundwater 2-Jul-02
GW elov. Well TOC deplh to GW
91.54 OW1 99.78 8.24
91.48 ow2 99,82 8.34
91.43 OW3 99.25 7.82
91.57 MW3-GS 100.21 8.64
Depths lo Goundwater 26-Jul-02
GW elav. Well .  TOGC depth to GW
91.20 oW1 99.78 8.58
91.18 Qw2 99.82 8.64
21.09 Ow3 89.25 8.18
91.14 MW3-GS 100.21 8.07
Depths to Goundwater 9-Sep-02
GW elev. Well TOGC deplh lo GW
90.33 ow1 99.78 9.45
$0.30 Ow2 89.82 9.52
90.16 OW3 99.25 9.09
90.15 MW3-GS 10021 10.06
Depihs to Goundwater 9-Dec¢-02
GW elev. Wall TOC depth to GW
88.70 Oow1i 99.78 11.08
88.61 ow2 99.82 11.21
88.50 OW3 99.25 10.75
88.54 MW3-GS 100.21 11.87
Depihs lo Geundwater 27-Mar-03
GW elev. Well TOC depth to GW
91.58 oW1 99.78 B.20
91.51 owz2 99.82 L e
91.53 ow3 99.25 7.72
91.56 MW3-GS 100.21 8.65
Depths to Goundwater 3a0-Jun-03
GW elev. Well TOC
90.77 owr1 99.78 9.01
80.72 ow2 99.82 9.1
90.60 OwW3 99.25 8.65
90.60 MW3-GS 100.21 9.61
Depths to Goundwater (September 30, 2003)
GWelev. . Waell TOC
90.22 ow1 99.78 9.56
89.99 ow2 99,82 9.83
89.72 OW3 99.25 9.53
89.70 MW3.GS 100.21 10.51
Depths to Goundwaler {December 17, 2003)
GW olov, Well TOC
91.20 ow1 9.78 8.58
91.14 owz 99.62 8.68
91.04 Ow3 99.25 8.21
91.04 MW3I-GS 100.21 917
Depths to Goundwaler {March 25, 2004)
GW elav, Waell TOC
91.60 ow1 99.78 8.18
91.51 owz 99.82 8.31
91.51 ow3 99.25 7.74
91.61 MW3.GS 100.21 8.6

Gasoline TPH Concenitrations at OW-3
6-Jun-02 4550.00
9-Sep-02 503000
9-Dec-02  1790.00

26-Mar-03  4110.00

30-fun-03  4790.00

A0-5ep-03  3360.00

12-Dec-03  3800.00

25-Mar-04  4660.00

Benzene Concentrations at OW-3

6-Jun-02  125.00
9-8ep-02  114.00
9-Dec-02 58.00
26-Mar-03  135.00
30-Jun-03 118.00
30-Sep-03  {06.00
12-Dec-03 111.00
25-Mar-04  179.00

Gasoline TPH Concentrations and Water Table Elevations at
OwW3

—— Groundwaler Elevatlons

—8—Gasoline TPH
Concentrations

0.5 25 45 6.5 8.5
Date

Benzene Concentratlons and Water Table Elavations at

50.00
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g 200.00
2
g 150.00
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H 100.00
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2
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2
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STL Seattle
5755 8" Street East
Tacoma, WA 98424

Tel: 253922 2310

Fax: 253 922 5047
www, stl-inc.com

TRANSMITTAL MEMORANDUM

DATE: April 13, 2004

TO: Brian Doan

SCS Engineers

2405 140th Ave. N. E., Suite 107

Bellevue, WA 98005
PROJECT: Meeker Gas Station, WA
REPORT NUMBER: 120257

TOTAL NUMBER OF PAGES: _4 ()

Enclosed are the test results for five samples received at STL Seattle on March 26, 2004.

The report consists of this fransmittal memo, analytical results, quality control 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.

Sincerely,

Darla Powell :
Project Manager i o o

I [
e =i

Ja
1]
.

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

This report is issued solely for the use of the person or company fo whom it is addressed. Any use, copying or
disclosure ofhar than by the intended recipient is unauthorized. If you have received this report in error, please
nolify the sender immediately af 2563-922-2310 and destroy this report immediately.



STL Seattle

Sample {dentification:

Lab. No. Client 1D Date/Time Sampled Matrix
120257-1 MW3-GS 03-25-04 13:38 Liguid
120257-2 oW1 03-25-04 14:09 Liquid
120257-3 OwW2 03-25-04 14:43 Liquid
120257-4 OW3 03-25-04 15:14 Liquid

120257-5 Dup B 03-25-04 15:45 Liquid

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

This report is issued solely for the use of tha person or company lo whom i is addressed. Any use, copying or
disclosure other than by the intendad reciplent is unauthorized. i you have roceived this report in error, please
notily the sender immediately at 253-922-2310 and destroy this report immedialely.

Zoeaa



STL Seattle

Client Name SCS Engineers
Client ID: MW3-GS
Lab 1D: 120257-01
Date Received: 3/26/2004
Date Prepared: 3/30/2004
Date Analyzed: 4/1/2004
% Solids -
Dilution Factor 1

Volatile Aromatic Hydrocarbons by USEPA Method 5030/8260B8

Recovery Lirnits

Surrogate % Recovery Flags Low High
Trifluorotoluene 106 B4 122
1-Chloro-3-fluorobenzene 100 87 115
Bromolluorobenzene 97.5 87 118
Pentaflucrobenzene 103 81 126
Result

Analyte {mg/L) PQL MRL Flags
Benzene ND 0.0005 (.00025
Toluene ND 0.001 0.0005
Ethylbenzene ND 0.001 0.0005
m&p-Xykene ND : 0.002 0.001
o-Xylene ND 0.001 0.0005

EREng



Surrogate

Client Name

Client 1D:
Lab 1D

Date Received:
Date Prepared:
Date Analyzed:

% Solids
Dilution Factor

STL Seattle

SCS Enginsers
OWH1
120257-02
3/26/2004
3/30/2004
4/1/2004

1

Volatile Aromatic Hydrocarbons by USEPA Method 5030/82608

Trifluorotoluene
1-Chloro-3-fluorobenzene
Bromofluorobenzene
Pentafluorobenzens

Analyte
Benzene
Toluene

Ethylbenzene
mé&p-Xylene

o-Xylene

ND
ND
ND
ND
ND

% Recovery Fiags
105
99.3
97.3
101
Result
(mg/L) PAL
0.0005
0.001
0.001
0.002
0.001

Low

84
87
87
81

Recovery Limits
High

i22
115
118
128

MRL
0.00025
0.0005
0.0005
0.001
0.0005

Flags

FEReo




Surrogate

Client Name

Client 1D;
Lab ID:

Date Received:
Date Prepared:
Date Analyzed:

% Solids
Diiution Factor

STL Seattle

SCS Engineers
owz2
120257-03
3/26/2004
3/30/2004
41/2004

1

Volatile Aromatic Hydrocarbons by USEPA Method 5030/6260B

Trifluorotoluene
1-Chloro-3-flugrobenzene
Bromofluorobenzene
Pentafluorobenzene

Analyte
Benzene
Toluene

Ethylbenzene
mé&p-Xylens

O-Xylene

ND
ND
ND
ND
ND

Recovery Limits

% Recovery Flags Low High
105 a4 122
99.5 a7 115
96.3 87 118
101 81 126

Result
(mg/L) PQL MRL
0.0005 0.00025
0.001 0.0005
0,001 0.0005
£.002 0.001
0.001 0.0005

Flags

GOBB8



Surrogaie

Client Name

Client 1D:
Lab ID:

Date Received:
Date Prepared:
Date Analyzed:

% Solids
Dilution Factor

STL Seattle

SCS Enginsers
OW3
120257-04
3/26/2004
3/30/2004
4/1/2004

5

Volatile Aromatlc Hydrocarbons by USEPA Method 5030/8260B

Trifluorotoluene

1-Chloro-3-f

luorobenzene

Bromofluorobenzene
Pentafluorcbenzene

Analyte
Benzene
Toluene

Ethylbenzene

mé&p-Xylene
o-Xylene

Recovery Limits

% Recovery Flags Low High
106 84 122
99.7 87 115
98.2 87 118
102 81 126
Result
(mg/L) PGL MRL Flags
0.179 0.0025 0.00125
ND 0.005 0.0025
0.0B81 0.005 0.0025
0.0412 0.01 0.005
0.00427 0.005 0.0025 J

F08ED




STL Seattle

Client Name SCS Engineers
Client ID: DUP B
Lab ID: 120257-05
Date Received: 3/26/2004
Date Prepared: 3/30/2004
Date Analyzed: 4/1/2004
% Solids -
Dilution Factor 10

Volatile Aromatic Hydrocarbons by USEPA Method 5030/8260B

Recovery Limits

Surrogate % Recovery Flags Low High
Trifluorotoluena 106 84 122
1-Chloro-3-fluorobenzene 100 B7 115
Bromofluorobenzena 98.7 87 118
Pentafluorobanzene 102 81 126
Result

Analyte (mg/L) PQL MRL Flags
Benzene 0.177 0.005 0.0025
Toluene ND 0.01 0.005
Fthylbenzene 0.0833 0.01 0.005
m&p-Xylene ‘ 0.0376 0.02 0.01
0-Xylene ND 0.1 0.005

5 J6]e



Surrogate

Client Name

Client ID:
Lab ID:

Date Received:
Date Prepared:
Date Analyzed:

% Solids
Dilution Factor

Volatile Petroleum Products by WSDOE Method NWTPH-Gx Modified

a,a,a-Trifluorololuens
1-Chloro-3-fluorobenzene
Bromofluorohenzene
Pentafluorobenzene

Analyte

Gasoline by NWTPH-G

STL Seattle

% Recovery
110
108
103
89

Result

(mg/L)
ND

SCS Engineers

MW3-GS
120257-01

3/26/2004
3/30/2004
4/1/2004

1

Flags

PQL
0.1

Recovery Limits

Low
50
50
50
50

High
150
150
150
150

Flags

20898

————



STL Seattle

Client Name SCS Engineers
Client 1D: OWH1
Lab ID: 120257-02

Date Recelved: 3/26/2004
Date Prepared: 3/30/2004
Date Analyzed: 4/1/2004

% Solids -
Dilution Factor 1

Volatile Petroleum Products by WSDOE Method NWTPH-Gx Modified

Recovery Limits

Surrogate % Recovery Flags Low High
a,a,a-Trifluorotoluene 11 50 150
1-Chloro-3-fluorobenzene 107 50 150
Bromofluorobenzene 104 50 150
Pentafluorobenzene 98.7 50 150
Result

Analyte (mg/L) PQL Flags
Gasoline by NWTPH-G ND 0.1

69880



Client Name

Cliant ID:
Lab ID:

Date Recsived:
Date Prepared:
Date Analyzed:

% Solids
Dilution Factor

STL Seattle

SCS Engineers
ow2
120257-03
3/26/2004
3/30/2004
41/2004

1

Volatile Petroleum Products by WSDOE Method NWTPH-Gx Modified

Surrogate
a,a,a-Trifluorotoluene
1-Chloro-3-flucrobenzene
Bromoflucrobenzene
Pentafluorobenzene

Analyte
Gasoline by NWTPH-G

Recovery Limits

% Recovery Flags Low High
110 50 150
107 50 150
104 50 150
98.3 50 150
Result
(ma/L) PQL Flags
ND 0.1

Groge




STL Seatile

Client Name
Client ID;
Lab ID:
Date Received:
Date Prepared:
Dale Analyzed:
% Solids
Dilution Factor

5CS Engineers
OW3
120257-04
3/26/2004
3/30/2004
4/1/2004

§

Volatile Petroleum Products by WSDOE Method NWTPH-Gx Modified

Surrogate % Recovery
a,a.a-Trifluorotoluene 112
1-Chloro-3-fluorobenzene 108
Bromofluorobenzene 104
Pentafiuorobenzens 114

Result
Analyte {mg/L)
Gasoline by NWTPH-G 4.66

Recovery Limits

Flags Low = High
50 150
50 150
50 150
50 150
PQL Flags
0.5

[1a8a



Client Name
Client ID:
Lab ID:

Date Received:
Date Prepared:
Date Analyzed:

% Solids
Dilution Factor

STL Seattle

SCS Engineers

DUP B
120257-05
3/26/2004
3/30/2004
4/1/2004

10

Volatile Petroleum Products by WSDOE Method NWTPH-Gx Modified

Surrogate
a,a,a-Trifltorotoluene
1-Chlero-3-fluorobenzene
Bromofluorobenzene
Pentaflucrobenzene

Analyte
Gasoline by NWTPH-G

% Recovery
11
107
104
107

Result

(mg/L)
4.57

Flags

PQL

Recovery Limits

Low High
50 150
50 150
50 150
50 150

Flags

Z1868




Surrogate

Lab ID:

Date Received:
Date Prepared:
Date Analyzed:

% Solids
Dilution Factor

STL Seattle

Method Blank - GB3763

3/30/2004
4/1/2004

1

Volatile Aromatic Hydrocarbons by USEPA Method 5030/8260B

Trifluorotolusne
1-Chloro-3-fluorobenzene
Bromolluorobenzene
Pentaftuorobenzene

Analyte
Benzene
Toluene

Ethylbenzene
mé&p-Xylene

o-Xyiene

ND
ND
ND
ND
ND

Recovery Limits

% Recovery Flags Low
105 84
89.9 B7
87.5 B7
102 81

Result
(mg/L) PQL
0.0005
0.001
0.001
0.002
0.001

High

122
115
118
126

MRL
0.00025
0.0006
0.0005
0.001
0.0005

Flags

£TB68



Lab ID:

Date Prepared:
Date Analyzed:

QC Batch ID:

Compound Name
3anzene

Toluene
Ethylbenzens
mé&p-Xylene
0-Xylene

STL Seattle

Blank Spike/Blank Spike Duplicate Report

GB3763
3/30/2004
4/172004
GB3763

Volatile Arormatic Hydrocarbons by USEPA Method 5030/8260B

Blank
Result

(mglL)

oo O OO

Spike
Amount
(mg/L)
0.0155
0.0945
0.0223
0.0782
0.0314

BS
Result
(mg/L)

0.018
0.0792
0.0181
0.0635
0.0251

BS
% Rec.
116
83.8
81.2
81.2
79.9

BSD
Result
(mg/L)
0.018
0.0788
0.0181
0.0639
0.0253

BSD

% Rec.

116
83.4
81.1
81.7
80.4

RPD

-0.48
-0.12
0.61

0.82

Flag

F1ana




STL Seattle

Duplicate Report

Client Sample 1D: DUP B
Lab ID: 120257-05
Date Prepared: 3/30/2004
Date Analyzed: 4/1/2004
QC Batch ID: GB3763

Volatile Aromatic Hydrocarbons by USEPA Method 5030/8260B

Sample Duplicate
Result Resuit RPD

Parameter Name (mg/L) {(mg/L) %
Benzene 0177 0.169 4.6
Toluene 0 0 NC
Ethylbenzene 0.0833 0.0769 8.0
mé&p-Xylkene 0.0376 0.0366 2.7
o-Xylene 0 0 NC

Flag

1880

=



Surrogate

Lab ID:

Date Received:
Date Prepared:
Dale Analyzed:

% Solids
Dilution Factor

STL Seattle

Method Blank - GB3763

3/30/2004
4/1/2004

1

Volatile Petroleum Products by WSDOE Method NWTPH-Gx Modified

a,a,a-Trifluorotoluene
1-Chloro-3-flucrobenzene
Bromofluorobenzene
Pentafluorobenzene

Analyte

Gasoline by NWTPH-G

% Recovery

111
108
105
99

Result

(mglL)
ND

Recovery Limits

Flags Low High
50 150
50 150
50 150
50 150
PQOL Flags
0.1

ATBaE




STL Seattle

Blank Spike/Blank Spike Duplicate Report

Lab ID: GB3763
Dale Prepared: 3/30/2004
Date Analyzed: 4/1/2004

QC Batch ID: GB3763

Volatile Petroleum Products by WSDOE Method NWTPH-Gx Modified

Blank Spike BS BSD

Result Amount Result 8BS Result BSD
C~mpound Name (mg/L) (mg/L) (mgl) <%Rec. (mg/l) <% Rec. RPD
ql soline by NWTPH-G 0 1.25 1,19 95.6 i.22 97.7 2.2

Flag

LTHE8



STL Seattle

Duplicate Report

Client Sample 1D: DUP B
Lab ID: 120257-05
Date Prepared: 3/30/2004
Date Analyzed: 4/1/2004
QC Baich ID: GBa763

Volatile Petroleum Products by WSDOE Method NWTPH-Gx Modified

Sample Duplicate

Result Resuit RPD
Parameter Name {mg/L) {mg/L) % Fiag
Gasoline by NWTPH-G 4,57 4.39 4.0

21804




STL Seatlla

 SEVERN STL T et

TRENT Tol: 253 622 2310

Fax; 253 §22 5047
wyww,otl-ine .com

DATA QUALIFIERS AND ABBREVIATIONS

Bi:

C3:

C4:

mog

MCL:
_MDL:
MRL:

ND;

PQL:

X1

X2
X3:
x4
Yda:

x5
A6

X7
X7a:

X8
Xa:

This analyte was detscted in the assoclated 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 relative percent difference value (RPD) between the
results on the two columns was evaluated and determined 1o be < 40%.

Second column confirmation was performed. The RPD betwesn 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 ditference valus (RPD) between the
results on tha 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 presence of this analyte was not verified per
WAC 246-290-010. The original analysis was reported unless anomalies were noted.

GO/MS 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 analyle exceeded 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

Method Reporting Limit

See analytical narrative

Not Detected

Practical Quantitation Limit

Contaminant does not appear to be "typical" product. Elution pattern suggests it may be
Contaminant does not appear o be "typical” product. :

Identification and quantitation of the analyte or surrogate was complicaled 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
guantitation limit/detection fimit.

Matrix spike recovery was not determined due to the required dilution.

Recovery and/or RPD values for matrix spike{/matrix spike duplicate) outside advisory QC limits. 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 and/or RPD.

Recovery and/or RPD values for this spiked analyte outside advisory QC limits dus fo high concentration
of the analyte in the original sampie.

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

QAM REV 16 1/2003

51868



(20/21) 085-#LEELS

_ Adog praty — NI HOdaY UM JUBif) O] paLInay — AYYNYD ‘S3j0WeS 3yl ykm sA2IS - FLEM INOLLNSIMLSIa

ﬁufrc; D OV anml, %JQ Yo 1 OTADET 35D A4

sjuswnion
LR 3leq £g panaasy ' auny, L Aeg k N Ag Umzmsg:mm ¢
e yEa e
Q.T a7 \\%E\\ Z | RaJE 4@@ 1)
Bl {ogeq ' Ag paawaay 7 -1 eq xm\n\ meﬁs »ﬁ
Lo Tu@ Is Il /\~ =50 //] L0qe g AL _ﬁ.\\wfm&t
ElTg] aeg au | 31eq r.\\ g _nmﬁs_uc__mb )
' B0 O sheg 61 J sAeg ot (O sfeg ¢ O SINOH 8% [ SINCH ¥Z O
{Ay109d8) syuawaanbay o0 ‘ (5ABp sSaUISRG) pRJNbay awly punosy LNy
{ypuow T ueyy Jaduoj pauiejal ale  SyUop Jojamyary 7] waygof wmay | umowun O guosiod (]  Juelfums [0 ajgewwery [ piezeruoN “dway 181003 ON [ S3 [
s3jdwes J1 pass5asse aq Aew 3y ) ge7 Ag Jesodsiq [ [esodsiq sdwes K LoneUap] PRz 3jQISSOy 131007
7 = }
2 A Shel| 7] g o
_m Rigl | emMiy
el | | SALe
, ORIl | | ALY
K <l x| |8t [h95Tg SR
Z EfE|1512|%|5 g8 % (auy U0 LD patrquod aq Aew adwes yses 10} SISUEWD
R 28|35 k- dutg ajeq uonduasaq/uonednT pue g mEm._m._m. 7
s SanjeAlasaly
1di303y 4O SUOHIPUOD ,..GH, ¥ sdsurequog W "ON S0n)/18PI0) SBYIIN/1OERU0D
/SUoINASY| (e10adg i YA F.JFE.W SULT YT
M;Mf JequIny jiighepm/ 18uie) {31B)S) HoneI0T pue mEmz BEE&
, 1 =
(papaau 51 23eds aIou TG A %FF..@ .«J\*ﬁ)\@l SER L | ™ RAREEY \lm
3 1Si yIeny) siskjeuy 1o8]U07 Qe 10e3U00 IS apop di7 | amig KT
T ] e%ed = SO LPLT-ahL{SZh) [N h-ah [ (S2h) COl MTv% 2 30y ,.LQ.,__ AR
Jaquiny qey JIQUITN XBL/(ap07) BALY) JAqUIN SLOydafal SS24ppy
98¢60 \q?hmim ro0 o LGy EPT E,Qr\u S5
Joquiny ApoISng 40 uieyn a1ec JsBeuep 10afory e
WO JUI-[IS MMM
LY¥0S-226-E£52 Xed
— — m" INHAL 01£2-226-€52 ‘1L pi023Yy Apojsn)
$2v96 YM “ewooe]
_ Z dAAHS ‘31090 118 GGLG Jo ueyn







Q @Qﬁt@m

BN E

y  BWeN pald

A ~o) ﬂm __).ﬁ 78.1 HITIWYS

>R hg
. ﬁ_\e&wh.m.D mn
HadzZn L
x] 2°0%

-_.L..

1/.}. e e
i i S
0 _ T
_ [P w .
e
, ._|!{.MJMH,M\D :.\: }P\/.?u\/u \e)i-e?\q , , ] . . ~ \\anwmgﬂm
e . LSl | I | E079 |"we "PheT O 1 258 | LOR]
S e | CIZ TSN T80 628 0] 2% ¢i | LS Z [ aR]
T e[S 06U P ol S el hS Y Soh]
— - IR R AR O WA IR S
,w . 725 | Wbl | 21| P h | ool [ROElT LR R 1TTOR]
o A\ ke A . S R 5
{Eya TEBIBUIDUE 10RO 10100) SUONBAIRSG0 o) Rpiging - TERS Hd oa “pusy'ds dwsr T AMIGT T BAILT
e _ 4 _ .. i .
: XA 7 S HAWN A P T S0 & SMINIVINGD F1dAvS

BIUIWILLOYD

LOJB20T [P

@> m.mm..mEmn_ .

"~ alnssaid 504
ableyosig ae|
ey soL”

SONIIIS TOUINOD MLa.

@ LIN1031014 Ul JSIBA

NCA7 PR30l 'SNOLLIONCD 113m

<ID® 'HIHLVIM

TRk :
N S7 TG A

\ 8% r_D_ TT3M

Yl S0 WopE U als

Jeoyg ejeQ Bujduieg EEB_U::EQ

- SHIAANIONS 806 -




([ /tweubs

é

(

] BWeN pajulld

(C(gaﬂ_ YN s

IS e

£ [
i P S
{ :
|
T SR

P el L

B AN BRI = N Rz I A R A =2
T ol T BV T T O | s T XL OS2 | LA
el | TS [ LS| B 7 (8im U108 21 WWm

i Al | —ZE | Aes| B3 | Rio| szl T RL"2 | |

) ) N AR AR IS AN R A LA I AN

- - S CBS 0L [$Z2°0 [ A0 0

%)e 'saljBIoUe 'S0p0 ‘10|0D) mc.o_um?_mmno D b%w:: 1 ‘ nd

ug

.v.ﬂmﬁ.@m.\? S AAINN \n_fﬁr.ﬁu.zih& )4 SV iSHINIVINOD F1dWYS

Sluzwwo]

ONE20T [PM

ﬂ\.@ A Jebelleq
— @Inssaid

s08 |
ableyosig axe)ul
oy sOL
SONILIS TOHINOD ma. (12X

% A Alooa101d :__.__Emg

NCA) P30T

A SSNOILIONDD T13am

CT_%QM_\ HIHLIYIM

TG Cz %, Eva

—7 ) Qi TiEm

=y qdﬁw AN EREE

128yg ejeq bulduieg EHB@::EO

S EENELERER H



= \\ (7 m._:*mcn_m : , . . faWweN _umE:n_

=% ! VO MA \ \3\ BYERRICE
\ J Sﬁ _

“ [
q S
., ] F

...... i ! _.1.-...

L e (| —— _— e —
SV PR . : — | R —

R | , — |
u«u,wjl A4 dﬂwﬂ,. : — w;ﬁjéﬂc%ﬁ -
R — AN N KA 1Y AR M B S LSRN A G
\A\,T._T_J FTETE T\ Eﬁ\ M&k .\: M e SR VEIC Y a3 A o T muqu.Nf IINWA: g "Im,.@. Tu
o R R A N WSR2 A WA TR AN W AT 5 P 5 X
LA I SO R R I = SR XA MR O -7\
- - == BOTSS . I SIT I D iee | b3bol Z] _ﬂd anMmmm

uumm__mEocm_,onoho_oimco:mammno O b__u_n,t:._. ;m_ . _.E On_ .u:oo‘am .n_Em.rm.. 4:.0 m.m_:_._.
| . f

2o . vmn@rﬁg \1 9. ZZ,\F.\W VR T M&Q.} ) “SHINIVINOD FTdMVS

mEn_EEoU
Q> wmmmEmD @\f 4101931014 c__m;,m% zﬁf\w LPEAI07 ‘ SSNOILIGNOD T1am
: E:mmm:n_ sog m . { \_D\.GNJ HIHLYEM
oblyoslg axel| = 0o =7 ¢ awva
oy : soL” ] ¢ Q al TIEM
:o:mn:.u._ = BONILIS TOHINOD : .§.._.D..|Tr.ﬂ. . m TYAS UJQ.& VYR ﬂb\_ =S

}a9yg ejeQq bulpdweg Jsjempunols [ suaanions so0s




{ JE:E\._QW . . o : . \uwemzﬁﬂc:m _

= _\n\d\ P;\.UT_ Q\N\ 5. . Cﬁum\m J\J\N,w \4@“\* HITIAYS
. e
e . b3Z (7L 5 |ob @ | FI5 O Ongl 278 82 2j
~ £ oC o ob O 3@0 Le &l ﬁw;m.\am@
LT bl L eF 5L WU LTS 0152 Bl B2 21D
i- AN b S| Bl [ pIS I bS58 el
. s o I ; BN RAEEAEE E..mﬁ,.ﬁ LLgy prmw
, = a | B 7 3@ SRS ENIE Q. bA T \EL S i
s - — o | pveRk mm.ﬁx
T T T (o) 'SalBluoUE I0RG 1009) SuoNEAIRsq0 ) z_n_E_.F i3 Hd - 00 .. | "puoods el MG T T SWIC
o o . N :m T \Dq Xy~ .ﬂ%?,_?\rum JBEQ%VT\,JUE n.r{)g -, "SHANIVINOD 21dWYS
\uo_.m 0\)n.uu\... : : _ FUslUWon
\r\ N Q\\ - _ /@ Iy wmmmEmD ,, z@tgumuoi Ul 131EM, N{ A £pa3oe _ 'SNOILIGNDD T13Mm
LS ‘ o - amssed . so;~ = (5_)&\@ HIHLYEM
.I_O z'Q I T ebmywmag M| W g;..G,wN.pm. 3iva
03 Z0% . T e soL B SETMW @ TEm
U0 leM  SONIIISSTOINGD - Mid. | 00 S .- e SYY) VIR () ass

Josg BjeQ bujdweg Jejempunoln . . T ETEEIEEREE




"SCS ENGINEERS

" smger DF_ ’

_CIfIENT W/M Lk}[q,uf\{f, "3’ Gd (P 43’2\4’]}:\*\ boq‘}%icb}, G /o

:SUB.JE(:ZT U\SL.‘I-L@\/ \Z/U"CLL’ ‘ I hg1l> "R.05 . a¢

CHECKED - .|DATE

)bl - | P

DP;; N ] s 5. 03

) A T I I P17

Pl NIE 0 O O S Y
rrie) S A P O |

DWW

Py

1D
| n—

@)

Yy

vl udk

wirs o T

s

YRR Rk
g = ‘
R
"“l-

=
5
i
il
., ‘j%— .‘ . .

WA DES

niophp|
R kg Y -
I
\"‘ \“

=
.A_ .‘
:"qﬂ‘ 2
© Q}
—




@01%

% GROUNDWATER m>_s_u:zm _zqucz_m_ﬁ CALIBRATION coocgmzqﬁ_o_,_ FORM

N TS S O TR YURPIN F PP 7~y SRR faliibidn~ In fH AN

Temn | Conduchiviy oA oreER | 0o Turbidity 933%&@8303
o 335 {83501 m._mi 31509, _
Timel @ﬁm 2 22 o 2% | 950
Wester s o R R Y ey
e | | 7ss |
Type of Cafibration| | | MU._“\W?} 3 ﬁc\j R | mmqwf R @M._r\%ﬂ .
m.a_ama Value LL&{& “ho \wamj \.ﬂ\M\m %McMﬂ”mewm% | |
Pre-Cal Reading .1._,_;.\:% | q‘.o\w\&,_am‘ | \,ﬂ. @&mm o0 ..:F.ﬂ“ﬂwvw\«
Post Cal Reading Ao S do w_,w wwu\m\m\\.ww |
Descrepancy 55%, ok \ :92. | bS\E\ | .D_nsg.f
| Caib. Successiul? s &.v \c&x\? I*Lw\ o _&S\ .
R [ | e {
_:m:cama..:%_w Sﬁq\h@ ..:.ésﬁ | .,? fio N_ce 7.
carater hhad [\nGud | inbild |In Rt




