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Groundwater Monitoring Data Summary for August 2006

Recommendations for Additional Cleanup Action Tests

Work Order #17079, Contract Number: 30700

Dear Mr. Nye:

This letter provides a summary of the results from the groundwater sampling event conducted on
3 August 2006 at Circle K Station #1461, in the Montlake area of Seattle.

1.0 FIELD ACTIVITIES

On 3 August 2006, EA Engineering, Science, and, Technology, Inc. (EA) personnel gauged all
monitoring wells at the site for the presence of free product. Free product was measured in four
wells at the following thicknesses; 0.12 ft in MW-4, 0.03 ft in MW-13, 0.01 ft in MW-8, and
0.01 ft in MW-9. Free product was not observed in wells MW-6, MW-7, MW-10, MW-11,
MW-14, MW-15 or MW-16.

EA collected groundwater samples from MW-6 and MW-15 in accordance with the Sampling
and Analysis Plan (SAP)', using a peristaltic pump and low-flow sampling procedures. Wells
with measurable free product (MW-4, MW-8, MW-9, and MW-13) were not sampled. (The
remaining wells are not included in quarterly sampling, per the SAP.)

In the monitoring wells sampled, the tubing intake was placed three to five feet from the bottom
of the wells during sampling. Groundwater was purged at a rate of 300-350 milliliters per
minute. Groundwater quality parameters were measured every three minutes during purging
until parameters stabilized. Groundwater samples were thencollected. A duplicate sample was
collected from MW-15 (CK-MW15D). Table 1 summarizes monitoring well construction
information, water level measurements, and field parameter measurements obtained after the
readings stabilized. A site map showing monitoring well locations is attached as Figure 1.

In accordance with the SAP, groundwater samples were submitted for laboratory analysis of
gasoline range organics (GRO); benzene, toluene, ethylbenzene, and xylenes (BTEX); diesel
range organics (DRO); and lube oil range organics (LRO). Samples were not analyzed for lead
due to historical non-detect or near non-detect concentrations. Groundwater purged during

! EA Engineering, Science, and Technology, Inc. 2006. Sampling and Analysis Plan for Amendment No. 2,

Revision 1, Work Order #17079, Contract Number: 30700. March 8.
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monitoring well sampling was contained in a 55-gallon drum within the fenced enclosure at the
rear of the Jays Cleaners/Mont’s Market building.

2.0 GROUNDWATER MONITORING RESULTS

Laboratory reports for groundwater samples are attached. Analytical results and are summarized
in Table 2, along with prior sampling results. GRO, DRO, and benzene concentrations for the
August 2006 sampling event are also shown on Figure 1. Analytical results for the August 2006
sampling event are generally consistent with previous results. Following is a discussion of the
findings.

e Results for the sample collected from MW-6 were below the laboratory reporting limits
for all analytes.

e In the sample from MW-15, GRO was detected at a concentration of 1,350 micrograms
per liter (ng/L), exceeding the MTCA Method A cleanup criteria of 800 pg/L. DRO was
reported at a concentration of 520 pug/L, slightly exceeding the MTCA Method A cleanup
criteria of 500 pg/L. However, the laboratory noted that the sample chromatographic
pattern for the DRO analysis did not resemble the fuel standard used for quantitation.
(During previous sampling rounds, the laboratory has noted that DRO detections were
primarily due to overlap from a gasoline-range product.) All four BTEX constituents
were detected in this sample at concentrations below the MTCA criteria.

Quality control (QC) samples were collected and analyzed according to the approved SAP.
Results for the field QC samples (field duplicate and trip blank samples) were within acceptance
limits. The results of laboratory QC samples (i.e., matrix spikes, blanks, blank spikes, and
duplicates) were within the laboratory’s acceptance limits. The laboratory noted that the sample
temperature upon receipt was 11° C,; this exceeds the standard sampling protocol range of 2° to
6°C. This occurred because the samples were delivered to the laboratory immediately after
collection and did not have time to cool completely.

3.0 GROUNDWATER ELEVATION DATA

Groundwater elevations measured in the site wells on 3 August 2006 had decreased from
measurements from May 2006, as expected due to seasonal decreases in rainfall. Groundwater
contours for August 2006 are provided on Figure 2. Groundwater flow was generally to the
southeast (with some more southerly and easterly components) at a gradient of approximately
0.035 fv/ft.

During previous groundwater sampling events by EA in May 2005, February 2006, and

May 2006, no dominant direction of groundwater flow was apparent across the site. Estimated
groundwater contours for the February and May 2006 sampling events are shown on Figures 3
and 4. Of the four sampling events performed by EA, the highest groundwater elevations were
observed in February 2006 and the lowest elevations were observed in August 2006. This is as
expected based on seasonal rainfall variations. (Note that we have not yet completed one full
year of quarterly sampling; the final quarterly sampling event for 2006 is scheduled for
November.)
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Although the seasonal high and low water levels occurred when expected, a review of 2006
water elevation data indicates that the degree of water level fluctuation in the site monitoring
wells is not consistent between wells. The maximum water level fluctuation during 2006 was
calculated for each site well (“annual water level fluctuation” in Table 3). The average annual
water level fluctuation for all monitoring wells during 2006 was 4.46 ft. However, several wells
exhibited significantly different annual water level fluctuations, as follows:

MW-6 had a much smaller fluctuation of only 0.94 ft
MW-8 also had a significantly smaller fluctuation of 3.05 ft
MW-11 had a much larger fluctuation of 8.88 ft

MW-4 also had a significantly larger fluctuation of 5.92 ft.

This difference in water level fluctuations between wells impacts the groundwater flow direction
at the site. Wells MW-6 and MW-8, located near the center of the study area, fluctuate little,
while wells MW-4 and MW-11, located near the south and north edges of the study area,
fluctuate significantly. This causes a shift in groundwater flow direction at the site, with
groundwater appearing to flow radially toward MW-6 at times during the year (see Figures 3
and 4) and more southeasterly at other times (see Figure 2).

The reason for the variation in annual water level fluctuations at the site is not known. A review
of well logs and site lithology did not reveal any apparent causes. The reported lithology does
not differ significantly for those wells with significant variations in fluctuations.

Several corrections and updates can be made to the site information presented in EA’s 2005
summary report, based on the 2006 sampling data. The depth to groundwater at the site ranges
from at least 2.4 ft bgs (MW-11 in February) to 14.5 ft bgs (MW-4 in August). Thisis a
considerably wider range than that identified previously (9 to 12 ft bgs), based only on
information presented in the 1990 GeoEngineers report”’. Additionally, the groundwater flow
directions observed differs from that presented in the GeoEngineers report (identified by them as
generally to the northeast).

4.0 DISCUSSION AND CONCLUSIONS

The primary concern at this site remains the presence of free product. Until the free product is
removed, it will continue to act as an ongoing source for groundwater contamination.

On 9 June 2005, a test was conducted at the former Circle K facility to determine the
effectiveness of enhanced fluid recovery (EFR®). During the 8-hr test, approximately 18 gallons
of hydrocarbons were extracted from the subsurface in the vapor and liquid phases. Prior to
testing, free product levels were highest in MW-4, and measurable in wells MW-8, MW-9 and
MW-13. On 23 June 2006, free product was not present in measurable quantities in any well,
though trace quantities were found in MW-4, MW-8 and MW-9. Since the test, free product
levels were measured during three quarterly sampling events. Levels of free product have
rebounded, though they have not returned to pre-test levels in MW-4. The following table

% GeoEngineers. 1990. Report of Geotechnical Services, Subsurface Contamination Study and Remedial Action
Monitoring, Circle K Facility 1461, Seattle, Washington. Report prepared for The Circle K Corporation. March 6.
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summarizes free product levels before testing and at current levels. Additional measurements are
presented in Table 2.

Monitoring Product Thickness Product Thickness Product Thickness
Well 31 May 2005 23 June 2006 3 August 2006
(Before EFR Test) (2 weeks after EFR Test)
MW-4 03 Trace 0.12
MW-8 Trace Trace 0.01
MW-9 0.02 Trace 0.01
MW-13 0.01 None measured 0.03

During the EFR® test conducted last year, a significant quantity of free product was removed,
however over the past year, free product levels in the monitoring wells are rebounding. Because
of this, gasoline and BTEX constituent concentrations are not decreasing in groundwater.
Typically, EFR® is used numerous times at a site before free product removal is complete. The
addition of a non-toxic, biodegradable, surfactant has been shown to improve free product
removal during EFR® events. Adding the surfactant alters the properties of organic-water
interface. The surfactant mobilizes the free product, allowing easier extraction using EFR®. To
test if the addition of surfactants will remove free product more rapidly than the traditional
EFR®, another test is recommended, though this time with the addition of a surfactant. The test
will be conducted in 4 phases, as described below.

Phase 1: EFR® Test Event

The first phase of the test requires an 8-hour EFR®test event. This test will remove contaminants
by the multi-phase/dual-phase extraction process, reduce the aerial and vertical extent of the
plumes, determine if additional EFR® events are necessary prior to surfactant injection, determine
the surfactant injection volumes/locations/sequence, and determine the duration of the next phase
of the test.

Also during Phase 1, the existing product recovery well will be pumped to remove any free
product that has accumulated since the system was turned off.

Phase 2: Surfactant Injection

During Phase 2, an EFR®/surfactant injection event will be conducted. This event will consist of
approximately 4 to 6 hours of extraction followed by 2 to 4 hours of surfactant injection.

Phase 3: Surfactant “Capture”

Two 8-hour EFR®/surfactant capture events will take place on consecutive days as Phase 3,
commencing 16 to 48 hours following the completion of Phase 2. The goal of this phase event is
to recover approximately at 100 times the volume of the undiluted surfactant injected into the
groundwater.
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Phase 4: “Polishing” EFRe Event

During Phase 4 an 8-hour “polishing” event will take place approximately four weeks following
the completion of Phase 3 to remove any remnants of free product or surfactant that may exist
remain.

Suggest conducting the test when water levels are high. Based on historical information, this
would suggest the best time to conduct the test would be during the winter months, sometime
between December and March.

After the test, we recommend conducting an additional quarterly groundwater sampling event
including product measurement in all site wells following the EFR event.

Please feel free to contact me at (425) 451-7400 if you have any questions about the enclosed.

Sincerely,
EA ENGINEERING, SCIENCE,
AND TECHNOLOGY, INC.

%{777 el

Jil Frain, P.E.
Project Manager
jfrain@eaest.com

Attachments:

Figure 1 — Site Map with Groundwater Monitoring Results - Circle K Station #1461

Figure 2 — Groundwater Elevations and Contour Lines, 3 August 2006 — Circle K Station
#1461

Figure 3 — Groundwater Elevations and Contour Lines, 18 May 2006 — Circle K Station
#1461

Figure 4 — Groundwater Elevations and Contour Lines, 14 February 2006 — Circle K Station
#1461

Table 1 — Monitoring Well Construction and Field Measurement Data — Circle K Station
#1461

Table 2 — Summary of Groundwater Analytical Data — Circle K Station #1461

Table 3 — Groundwater Elevation Summary — Circle K Station #1461

Appendix A — Purge and Sampling Forms

Appendix B — Laboratory Reports
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TABLE 2. SUMMARY OF GROUNDWATER ANALYTICAL DATA

CIRCLE K STATION #1461
Date Benzene Toluene Ethylbenzene| Xylenes (total) GRO DRO LRO Product
Well ID Sampled (ug/L) {uL Sug E;! Suﬂ! _‘1_}&/1.) (ug/L) (ug/L) Thickness
4/11/2001 7370 28,000 2,680 17,100 117,000 NA NA 0.03
6/16/2003 No sample collected 0.09
CK-MW4 5/31/2005 No sample collected 0.3
6/23/2005 240 | 3,750 1,640 10,700 65,600 1,870 D-08 500 U 7
2/14/2006 Not Sampled - Free product measured in well B 0.02
5/18/2006 Not Sampled - Free product measured in well 0.14
8/3/2006 Not Sampled - Free product measured in well ) 0.12
4/11/2001 05U 05U 05U 1.0U 005U NA NA ND '
[ICK-MW6 6/16/2003 05U 05U 05U 1.0U 10U NA NA ND
2/14/2006 0.982 0.500 U 3.84 7.13 67.5 243 U 485U ND
5/18/2006 0.514 0.500 U 1.48 1.00 U 50.0 U 243 U 485U ND
5/18/2006* 0.500 U 0.500 U 1.28 1.00 U- 50.0 U 240 U 481U ND
8/3/2006 0.500 U 0.500 U 0.500 U 1.00 U 50.0U 238 U 476 U ND
4/1172001 802 9770 1520 7030 46,400 NA NA 0.01
6/16/2003 No sample collected 0.01
5/31/2005  [No sample collected ?
JeR-MWe 6/23/2005  |No sample collected ?
2/14/2006 342 143,000 2,6-50 14,800 102,000 2,390 D-08 472U ?
2/14/2006* 452 14,000 2,770 14,900 89,000 2230 D-08 472U ?
5/18/2006 Not Sampled - Free product measured in well 0.05
8/3/2006 Not Sampled - Free product measured in well 0.01
4/11/2001 420 | 2,310 1,500 7,350 35,400 NA NA 0.01
6/16/2003  {No sample collected ) 0.02
CK-MW$ 5/31/2005  |No sample collected 0.02
6/23/2005 1,820 | 6,140 1,820 9,350 71,300 - 1810D-08 |  S00U ?
2/14/2006  [Not Sampled - Free product measured in well 0.02
5/18/2006 535 | 2300 - | 1,730 8,390 _ 52,200 2,530 D-08 435U ?
8/3/2006 Not Sampled - Free product measured in well . 0.01
CK-MW10 5/18/2006 05U 0.5 U 0.5U 1.0 U 50.0 U 236 U 472 U ND
I 4/11/2001 05U 05U 05U 10U 005U NA NA ND
CK-MW11 6/16/2003 0.5U 05U 05U 1.0.U 005U NA NA ND
2/14/2006 0.5 U 05U 05U 1.0U 005U 240U 481 U ND
7/11/2003 No sample collected 0.02
5/13/2005° |No sample collected ’ 0.01
6/23/2005 8,560 16,800 1,920 12,900 115,000 3,720 D-08 500 U ND
ICK-MW13 6/23/2005* 8,560 16,900 1,880 12,700 * 121,000 3,010 D-08 500 U ND
2/14/2006 2,270 6,660 _ 1,530 14,100 74,700 | 3,010 D-08 472U ?
5/18/2006 7,260 14,700 1,810 15,500 109,000 4,650 D-08 481U ?
8/3/2006 Not Sampled - Free product measured in well 0.03
. 4/11/2001 05U 05U 05U 1.0U 005U NA NA ND
CK-MW14 6/16/2003 0.5 U0 05U 05U 1.0U ) 10U NA NA ND
2/14/2006 0.5U 05U 05U 1.0 U 0.05 U 243 U 485 U ?
4/11/2001 58.4 310.0 526.0 2,920.0 23,800 NA : NA ND
6/16/2003 6.2 83.3 12.6 199.0 g 3,150 NA NA ND
CK-MW15 5/31/2005 1.26 0.500 U 2.60 1-06 3.39 1-06 | 878 NA NA ND
6/23/2005 201 3.18 2.48 6.34 950 749 D-08 500 U ND-
2/14/2006 05U 05U 05U 10U 137 552 472U ND
5/18/2006 0.791 1.69 0.816 582 381 236 U 472U ND
8/3/2006 - 2.92 6.86 6.03 2 41.9 1350 520 D-06 481U ND
8/3/2006* 3.29 6.60 6.78 45.1 1 392 D-06 476 U ND
" 4/11/2001 05U 05U 05U 1.0U 005 U NA NA ND
CK-MW16 6/16/2003 0.5 U .05U 05U 10U 0.05 U NA NA ND
[I 2/14/2006 05U 05U 05U 10U 50.00 U 236 U 472U ?
IMTCA Method A 5 1,000 700 1,000 800/1,000 500 500
NOTES: :
Sample results from 2001 and 2003 were provided by the Washington Department of Ecology. DRO = Diesel range organics.
Shaded cells indicate the results exceed the cleanup criteria. GRO = Gasoline range organics.
* Duplicate sample. LRO = Lube-oil range organics.
MTCA Method A cleanup level for gasoline is 800 ug/L instead of 1,000 ug/L when benzene is present. ug/L = micrograms per liter.
U =Not detected at or above the specified reporting limit. mg/L - milligrams per liter
D-08 = Results in the diese] organics range are primarily due to overlap from a gasoline range product. NA = not analyzed
D-06 = The sample chromatographic pattern does not resemble the fuel standard used for quantitation. ? = "trace” product ~<0.01 £t free product in well

1-06 = The analyte concentration may be artificially elevated due to coeluting compounds or components. ND = no free product detected in this well
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; \ Ao peige [ 2
7 - £ SEATTLE, WA 11720 NORTH CREEK PKWY N, SUITE 400
= § X BOTHELL, WA 98011-8244
- PH: (425) 420.9200 FAX: (425) 420.9210

ANALYTICAL TESTING CORPORATION

August 11, 2006

Jill Frain

EA Engineering, Science and Technology
12011 NE 1st Street, Suite 100

Bellevue, WA/USA 98005

RE: CircleK

Enclosed are the results of analyses for samples received by the laboratory on 08/03/06 13:50.

The following list is a summary of the Work Orders contained in this report, generated on 08/11/06
13:27.

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

Work Order Project ProjectNumber
BPHO0087 Circle K 61994.01
TestAmerica - Seattle, WA The results in this report apply to the sampl. bzed in dance with the chain

of custody document. This analytical report must be reproduced in its entirety.

www.testamericainc.com @ Page 1 of 8

Sandra Yakamavich For Kortland Orr, PM




Test/America

ANALYTICAL TESTING CORPORATION

CASE NARRATIVE for Work Order BPH0O087

Client: EA Engineering, Science and Technology
Project Manager: Jill Frain

Project Name: Circle K

Project Number: 61994.01

1.0 DESCRIPTION OF CASE

Four aqueous samples were received for analysis of:

e Gasoline Hydrocarbons (Benzene to Naphthalene) and BTEX by NWTPH-G and EPA 8021B
e Semivolatile Petroleum Products by NWTPH-Dx (w/o Acid/Silica Gel Clean-up)

2.0 COMMENTS ON SAMPLE RECEIPT

The samples were received on 08/03/06 in good condition. The sample temperature at the time of receipt
was 11 °C. '

3.0 PREPARATIONS AND ANALYSIS

Gasoline Hydrocarbons (Benzene to Naphthalene) and BTEX by NWTPH-G and EPA 8021B
There were no anomalies associated with sample preparation and analysis.

Quality Control criteria for the analytical batch were met.

Semivolatile Petroleum Products by NWTPH-Dx (w/o Acid/Silica Gel Clean-up)

All anomalies associated with sample preparation and analysis were appropriately qualified in the
analytical report.

Quality Control criteria for the analytical batch were met.

Sotna. Pppstamarnch

Sandra Yakamavich
Project Manager
North Creek Analytical

Torl
www.testamericainc.com
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Test/America

ANALYTICAL TESTING CORPORATION

1

SEATTLE, WA 11720 NORTH CREEK PKWY N, SUITE 400

BOTHELL, WA 98011-8244

PH: (425) 420.9200 FAX: (425) 420.9210

EA Engineering, Science and Technology

12011 NE 1st Street, Suite 100
Believue, WA/USA 98005

Project Name:
Project Number:
Project Manager:

Circle K

61994.01
Jill Frain

Report Created:
08/11/06 13:27

ANALYTICAL/REPORT FOR SAMPLES

Date Received j

Sample ID Laboratery ID Matrix Date Sampled

CK-MW6 BPH0087-01 Water 08/03/06 11:20 08/03/06 13:50
CK-MW15 BPH0087-02 Water 08/03/06 12:20 08/03/06 13:50
CK-MWI15D BPH0087-03 Water 08/03/06 12:30 08/03/06 13:50
CK-MW-TB BPH0087-04 Water 08/03/06 12:00 08/03/06 13:50

TestAmerica - Seattle, WA

Sandra Yakamavich For Kortland Orr, PM

The results in this report apply to the

lyzed in lance with the chain

of custody document. This analytical report must be reproduced in its entirety.

www.testamericainc.com

@ Page 2 of 8



1)

Test/America

AMALYTICAL TESTING CORPORATION

SEATTLE, WA 11720 NORTH CREEK PKWY N, SUITE 400
BOTHELL, WA 98011-8244
PH: (425) 420.9200 FAX: (425) 420.9210

EA Engineering, Science and Technology Project Name: Circle K
12011 NE Ist Street, Suite 100 Project Number: 61994.01 Report Created:
Bellevue, WA/USA 98005 Project Manager: Jill Frain 08/11/06 13:27
Gasoline Hydrocarbons (Benzene to Naphthalene) and BTEX by NWTPH-G and EPA 8021B
TestAmerica - Seattle, WA
Analyte Method Result MDL* MRL  Units Dil Batch Prepared Analyzed Notes
BPH0087-01 (CK-MW6) Water Sampled: 08/03/06 11:20
Gasoline Range Hydrocarbons NWTPH-Gx/802 ND — 50.0 ug/l Ix 6H07021 08/07/06 09:58 08/07/06 21:54
1B
Benzene " ND e 0.500 " " " . .
Toluene " ND —_ 0.500 4 " " " "
Ethylbenzene " ND — 0.500 . . " . "
Xylenes (total) " ND — 1.00 . " " " "
Surrogate(s):  4-BFB (FID) 91.8% s8-14d%  ° " o
4-BFB (PID) 97.8% 68-140% " "
BPH0087-02 (CK-MWI15) Water Sampled: 08/03/06 12:20
Gasoline Range Hydrocarbons NWTPH-Gx/802 1350 e 50.0 ug/l 1x 6H07021 08/07/06 09:58 08/07/06 22:57
1B
Benzene " 2.92 —_ 0.500 " " . " ]
Toluene " 6.86 —_ 0.500 . " . . "
Ethylbenzene " 6.03 —_— 0.500 " " . " "
Xylenes (total) " 419 — 1.00 . " " " »
Surrogate(s):  4-BFB (FID) 119% 58-144% " "
4-BFB (PID) 95.3% 68-140 % " "
BPH0087-03 (CK-MW15D) Water Sampled: 08/03/06 12:30
Gasoline Range Hydrocarbons NWTPH-Gx/802 1580 e 50.0 ug/l 1x 6H07021 08/07/06 09:58 08/08/06 11:07
1B
Benzene " 3.29 — 0.500 . " . . .
Toluene " 6.60 — 0.500 . " . . .
Ethylbenzene " 6.78 — 0.500 . " . " "
Xylenes (total) " 45.1 —— 1.00 " " . " .
Surrogate(s):  4-BFB (FID) 123% 58-144 % " »
4-BFB (PID) 94.3% 68 - 140 % " "
BPH0087-04 (CK-MW-TB) Water Sampled: 08/03/06 12:00
Gasoline Range Hydrocarbons NWTPH-Gx/802 ND —_ 500  ugl 1x 6H07021 08/07/06 0958 08/08/06 10:36
1B
Benzene " ND —_ 0.500 " " . . B
Toluene " ND —_ 0.500 . " - " "
Ethylbenzene " ND — 0.500 " . . " .
Xylenes (total) " ND —_— 1.00 " " " " .
Surrogate(s):  4-BFB (FID) 92.7% 58-144 % " "
4-BFB (PID) 98.0% 68-140 % " "

TestAmerica - Seattle, WA

Sandra Yakamavich For Kortland Orr, PM

The results in this report apply to the samples analyzed in accordance with the chain
of custody document. This analytical report must be reproduced in its entirety.

www.testamericainc.com
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Test/America

ANALYTICAL TESTING CORPORATION

SEATTLE, WA 11720 NORTH CREEK PKWY N, SUITE 400
BOTHELL, WA 98011-8244
PH: (425) 420.9200 FAX: (425) 420.9210

EA Engineering, Science and Technology Project Name: Circle K
12011 NE 1st Street, Suite 100 Project Number: 61994.01 Report Created:
Bellevue, WA/USA 98005 Project Manager: Jill Frain 08/11/06 13:27
Semivolatile Petroleum Products by NWTPH-Dx (w/o Acid/Silica Gel Clean-up)
TestAmerica - Seattle, WA
Analyte Method Result MDL* MRL  Units Dil Batch Prepared Analyzed Notes
BPH0087-01 (CK-MW6) Water Sampled: 08/03/06 11:20
Diesel Range Hydrocarbons NWTPH-Dx ND — 0238  mgl 1x 6H04037 08/04/06 14:47 08/08/06 15:29
Lube Oil Range Hydrocarbons " ND — 0476 " " " . "
Surrogate(s):  2-FBP 85.3% 53-125% " »
Octacosane 88.2% 68-125% 4 "
BPH0087-02 (CK-MW15) Water Sampled: 08/03/06 12:20
Diesel Range Hydrocarbons NWTPH-Dx 0.520 — 0.240 mg/t 1x 6H04037 08/04/06 14:47 0B/0B/06 15:58 D-06
Lube Oil Range Hydrocarbons " ND — 0.481 . . " " "
Surrogate(s):  2-FBP 103% 53-125% " "
Octacosane 95.0% 68-125% " "
BPH0087-03 (CK-MWI15D) Water Sampled: 08/03/06 12:30
Diesel Range Hydrocarbons NWTPH-Dx 0.392 —_— 0.238 mg/l 1x 6H04037 08/04/06 14:47 08/08/06 16:28 D-06
Lube Oil Range Hydrocarbons " ND — 0.476 4 . . 4 ]
Surrogate(s):  2-FBP 104% 53-125% - L
Octacosane 92.4% 68-125% " "

TestAmerica - Seattle, WA

Sandra Yakamavich For Kortland Orr, PM

1 'S

The results in this report apply to the din /i with the chain
of custody document. This analytical report must be reproduced in its entirety.

www.testamericainc.com

Page 4 of 8
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ANRALYTICAL TESTING CORPORATION

SEATTLE, WA

11720 NORTH CREEK PKWY N, SUITE 400
BOTHELL, WA 98011-8244
PH: (425) 420.9200 FAX: (425) 420.9210

EA Engineering, Science and Technology
12011 NE 1st Street, Suite 100

Bellevue, WA/USA 98005

Project Name:
Project Number:
Project Manager:

Circle K

61994.01
Jill Frain

Report Created:
08/11/06 13:27

Gasoline Hydrocarbons (Benzene to Naphthalene) and BTEX by NWTPH-G and EPA 8021B - Laboratory Quality Control Results

QC Batch: 6H07021

TestAmerica - Seattle, WA

Water Preparation Method: EPA 5030B (P/T)

Source

Spike °% o

Analyte Method Result MDL* MRL  Units Dil Limits; Limits) Analyzed Notes
vt Result Amt REC () gpp (Limits) Analyz
Blank (6H07021-BLK1) Extracted: 08/07/06 09:58
Gasoline Range Hydrocarbons NWTPH-Gx/ ND - 50.0 ug/t Ix - - - - - - 08/07/06 11:05
8021B
Benzene " ND - 0.500 " " - - - - - - "
Toluene " ND - 0.500 " " - - - - - - »
Ethylbenzene " ND —_ 0.500 " " - - - - - - "
Xylenes (total) " ND — 1.00 . " - - - - - - "
Surrogate(s): 4-BFB (FID) Recovery: 93.8% Limits: 58-144% " 08/07/06 11:05
4-BFB (PID) 97.8% 68-140% " "
LCS (6H07021-BS1) Extracted: 08/07/06 09:58
Gasoline Range Hyd rb NWTPH-Gx/ 939 -~ 50.0 ug/l 1x - 1000 93.9% (80-120) - - 08/07/06 11:42
8021B
Surrogate(s): 4-BFB (FID) Recovery: 98.8% Limits: 58-144% " 08/07/06 11:42
LCS (6H07021-BS2) Extracted: 08/07/06 09:58
Benzene NWTPH-Gx/ 319 -— 0.500 ug/l Ix - 300 106% (80-120) - - 08/07/06 12:13
8021B
Toluene " 299 — 0.500 " " - " 99.7% " - - .
Ethylbenzene " 309 - 0.500 " " - " 103% " - - .
Xylenes (total) " 90.7 — 1.00 " " - 900 101% " - - "
Surrogate(s): 4-BFB (PID) Recovery: 97.8% Limits: 68-140% " 08/07/06 12:13
Duplicate (6H07021-DUP1) QC Source: BPH0087-01 Extracted: 08/07/06 09:58
Gasoline Range Hyd: t NWTPH-Gx/ ND - 50.0 ug/l 1x ND - - - NR (25) 08/07/06 22:25
8021B
Benzene " ND — 0.500 o . ND - - - NR " "
Toluene " ND — 0.500 . . ND - - - NR " "
Ethylbenzene " ND — 0.500 " " ND - - - NR " "
Xylenes (total) " ND - 1.00 " " ND - - - NR " .
Surrogate(s): 4-BFB (FID) Recovery: 92.0% Limits: 58-144% " 08/07/06 22:25
4-BFB (PID) 98.3% 68-140% " "
Duplicate (6H07021-DUP2) QC Source: BPH0087-02 Extracted: 08/07/06 09:58
Gasoline Range Hydrocarb NWTPH-Gx/ 1350 - 50.0 ugft Ix 1350 - - - 0.00% (25) 08/07/06 23:28
8021B
Benzene " 2381 - 0.500 " " 292 - - - 384% " "
Toluene " 6.79 - 0.500 " " 6.86 - - - 103% * "
Ethylbenzene " 597 — 0.500 . " 6.03 - - - 1.00% " .
Xylenes (total) " 41.5 - 1.00 " " 419 - - - 0.95%% " .
Surrogate(s): 4-BFB (FID) Recovery: 120% Limits: 58-144% " 08/07/06 23:28
4-BFB (PID) 95.3% 68-140% " "

TestAmerica - Seattle, WA

Sandra Yakamavich For Kortland Orr, PM

7 s

The results in this report apply 1o the samp lin de with the chain
of custody document This analytical report must be reproduced in its entirety.

www.testamericainc.com

Page Sof 8



Test/America

ARALYTICAL TESTING CORPORA

L

SEATTLE, WA 11720 NORTH CREEK PKWY N, SUITE 400
BOTHELL, WA 98011-8244
PH: (425) 420.9200 FAX: (425) 420.9210

EA Engineering, Science and Technology
12011 NE 1st Street, Suite 100

Bellevue, WA/USA 98005

Project Name: Circle K
Project Number: 61994.01
Project Manager: Jill Frain

Report Created:
08/11/06 13:27

Gasoline Hydrocarbons (Benzene to Naphthalene) and BTEX by NWTPH-G and EPA 8021B - Laboratory Quality Control Results

TestAmerica - Seattle, WA

QC Batch: 6H07021

Water Preparation Method: EPA 5030B (P/T)

Analyte Method Result MDL*  MRL  Units pil Source Spike °A - (jinits Limits) Analyzed N
4 Result Amt REC ( ) ( ) - e
Matrix Seike ‘6H07021-MS]) QC Source: BPH0087-01 Extracted: 08/07/06 09:58
Gasoline Range Hyd rb NWTPH-Gx/ 1040 - 50.0 ug/l 1x ND 1000 104% (75-131) - - 08/07/06 23:59
8021B
Surrogate(s): 4-BFB (FID) Recovery: 98.8% Limits: 58-144% " 08/07/06 23:59
Matrix Spike (6H07021-MS2) QC Source: BPHO0087-02 Extracted: 08/07/06 09:58
Benzene NWTPH-Gx/ 32.0 -— 0.500 ug/t 1x 292 300 969% (46-130) - - 08/08/06 00:30
8021B
Toluene " 323 - 0.500 " " 6.86 " 848% (60-124) - - "
Ethylbenzene . 343 - 0.500 " " 6.03 " 942% (56-141) - -~ "
Xylenes (total) . 115 - 1.00 . . 419 900 812% (66132) - - .
Surrogate(s): 4-BFB (PID) Recovery: 94.7% Limits: 68-140% " 08/08/06 00:30

TestAmerica - Seattle, WA

Sandra Yakamavich For Kortland Orr, PM

The results in this report apply to the samples analyzed in accordance with the chain
of custody document. This analytical report must be reproduced in its entirety.

www.testamericainc.com

Page 6 0f 8
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/America

AWALYTICAL TESTING CORPORATION

SEATTLE, WA 11720 NORTH CREEK PKWY N, SUITE 400
BOTHELL, WA 98011-8244

PH: (425) 420.9200 FAX: (425) 420.9210

EA Engineering, Science and Technology

12011 NE 1st Street, Suite 100
Bellevue, WA/USA 98005

Project Name:
Project Number:
Project Manager:

Circle K
61994.01
Jill Frain

Report Created:
08/11/06 13:27

Semivolatile Petroleum Products by NWTPH-Dx (w/o Acid/Silica Gel Clean-up) - Laboratory Quality Control Results
TestAmerica - Seattle, WA

QC Batch: 6H04037

Water Preparation Method: EPA 3520C

Source  Spike %

Analyte Method Result MDL* MRL  Units Dil Limits) _*%  (Limits) Analyzed Not
Y Result Amt REC ¢ ) rep ) vz otes
Blank (6H04037-BLK1) Extracted: 08/04/06 14:47
Diesel Range Hydrocarbons NWTPH-Dx ND - 0.250 mg/l 1x - - - - - - 08/08/06 11:32
Lube Oil Range Hydrocarbons " ND oo 0.500 " " - - - - - - ]
Surrogate(s): 2-FBP Recovery: 99.6% Limits: 53-125% " 08/08/06 11:32
Octacosane 89.2% 68-125% " "
LCS (6H04037-BS1) Extracted: 08/04/06 14:47
Diesel Range Hydrocarbons NWTPH-Dx 227 —_ 0.250 mg/l 1x - 200 114% (61-132) -~ - 08/08/06 12:02
Surrogate(s): 2-FBP Recovery: 108% Limits: 53-125% " .08/08/06 12:02 )
Octacosane 93.6% 68-125% " "
LCS Dup (6H04037-BSD1) Extracted: 08/04/06 14:47
Diesel Range Hydrocarbons NWTPH-Dx 228 - 0.250 mg/l 1x - 200 114% (61-132) 0.440% (40)  08/08/06 14:00
Surrogate(s): 2-FBP Recovery:  107% Limits: 53-125% " 08/08/06 14:00
Octacosane 97.6% 68-125% " -
TestAmerica - Seattle, WA The results in this report apply to the / lyzed in with the chain

Sandra Yakamavich For Kortland Omr, PM

of custody document. This analytical report must be reproduced in its entirety.

www . testamericainc.com

Page 7 of 8
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£ & :
o ! . SEATTLE, WA 11720 NORTH CREEK PKWY N, SUITE 400
N : P BOTHELL, WA 98011-8244
> P PH: (425) 420.9200 FAX: (425) 420.9210

ANALYTICAL TEFTING CORPORATION

EA Engineering, Science and Technology Project Name: Circle K
12011 NE Ist Street, Suite 100 Project Number: 61994.01 Report Created:
Bellevue, WA/USA 98005 Project Manager: Jill Frain 08/11/06 13:27

........ es and Definitions ;
Report Specific Notes:
D-06 - The sample chromatographic pattern does not resemble the fuel standard used for quantitation.

Laboratory Reporting Conventions:
DET -~ Analyte DETECTED at or above the Reporting Limit. Qualitative Analyses only.
ND - Analyte NOT DETECTED at or above the reporting limit (MDL or MRL, as appropriate).

NR/NA Not Reported / Not Available

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

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

~  onaWet Weight Basis.

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

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

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

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

Reporting - Reporting limits (MDLs and MRLs) are adjusted based on variations in sample preparation amounts, analytical dilutions and

" Limits percent solids, where applicable.

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

TestAmerica - Seattle, WA The results in this report apply 1o the samples analyzed in accordance with the chain

of custody document. This analytical report must be reproduced in its entirety.
Sandra Yakamavich For Kortland Orr, PM
www.testamericainc.com @ Page 8 of 8




File : C:\HPCHEM\4\DATA\080706\H0706047.D

Operator : DEB

Acquired : B Aug 2006 15:29 using AcgMethod TPHF.M
Instrument : GC-1

Sample Name: BPHOG87-01

Misc Info : 1X NWTPH-Dx Water
vial Number: 92

Response_ HO706047.DAFIDTA
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100000
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File : C:\HPCHEM\4\DATA\080706\H0706048.D

Operator 3

Acquired : 8 Aug 2006 15:58 using AcgMethod TPHF.M
Instrument : GC-1

Sample Name: BPHO087-02
Misc Info : 1X NWTHE-Dx Water
Vial Number: 93

Rosponse._ HO706048.D\FID1A :
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File : C:\HPCHEM\4\DATA\080706\H0706049.D

Operator : DEB

Acquired : 8 Aug 2006 16:28 using AcgMethod TPHF.M

Instrument : GC-1
Sample Name: BPH0087-03

Migsc Info : 1X NWTHH-Dx Water

Vial Number: 94
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File
Operator
Acquired
Instrument
Sample Name
Misc Info
Vial Number

D:\HPCHEM\4\DATA\080706\H0706022.D
JLH
7 Aug 2006 21:54
GC #8
bph0087-01
1x 5mL
22

using AcgMethod TGF1606.M
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File D: \HPCHEM\4\DATA\080706\H0706024 .D
Operator JLH
Acquired 7 Aug 2006 22:57 using AcgMethod TGF1606.M

Sample Name: bph0087-02
Misc Info 1x 5mL

Instrument : GC #8
Vial Number: 24

Response_ HO706024.D\FID1A
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File : D:\HPCHEM\4\DATA\080706\H0706041.D

Operator : JLH

Acquired : 8 Aug 2006 11:07 using AcgMethod TGF1606.M
Instrument GC #8

Sample Name: bph0087-03 rl
Misc Info : 1x 5ml
Vial Number: 41

Response_ HO706041.DWFID1A
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File :
Operator : JLH
Acquired : 8 Aug 2006 10:36

Instrument : GC #8
Sample Name: bph0087-04 rl
Misc Info : 1x 5ml

Vial Number: 40

D:\HPCHEM\4\DATA\080706\H0706040.D

using AcgMethod TGF1606.M
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