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AIR SPARGE PILOT TEST REPORT
ARCO FACILITY NO. 836
11611 NE 8$TH STREET
BELLEVUE, WASHINGTON
DELTA PROJECT NO. M094-501

1.0 INTRODUCTION

Delta Environmental Consultants, Inc. (Delta) was contracted by ARCO Products Company
(ARCO) to conduct an air sparge pilot test at ARCO Facility No. 836, located at 11611 NE 8th
Street, Bellevue, Washington (the Site) (see Figure 1). The objective of the Air Sparging (AS)
pilot test was to evaluate the feasibility of utilizing this technology to remediate the petroleum
hydrocarbon-impacted soil and groundwater at the site. Petroleum hydrocarbon-impacted soil
and groundwater were detected during previous site assessment activities conducted by Geraghty
& Miller, Inc. and Delta. This report presents the results of the pilot test conducted on January
24, 1995.

2.0 GENERAL DISCUSSION
Air sparging involves the injection of atmospheric air into the groundwater through an array of
specially designed AS wells. Air sparging will accomplish the following objectives.

. Remove volatile compounds present in the groundwater. The introduction of air
beneath the water table will tend to force adsorbed and dissolved-phase volatile
hydrocarbons to transfer to the injected air stream. Due to the density difference
between air and water, the air bubbles will percolate through the saturated zone
to the unsaturated zone.

. Increase the dissolved oxygen (DO) concentrations present in the groundwater.
The increased oxygen content is accomplished by injecting atmospheric air (an
oxygen source) into the groundwater. Introduction of atmospheric air into the
groundwater increases the amount of oxygen available for naturally occurring
organisms which stimulates their propagation and accelerates hydrocarbon

degradation.

If the soil is reasonably permeable, the applied air pressure will induce air flow through the
subsurface. The induced air flow will carry oxygen into the impacted areas and will enhance

the natural biodegradation of the hydrocarbons. The data and results obtained from the AS pilot
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test were used to determine the feasibility of utilizing AS technology to remediate the

hydrocarbon impacted soil and groundwater at the site.

3.0 INSTALLATION OF AS WELLS
On December 20 and 21, 1994 Delta visited the site to install two AS wells (AS-1 and AS-2),
and three monitoring wells (TMW-1, TMW-2, and MW-7) (see Figure 2). Installation of the
wells was accomplished utilizing a truck-mounted, hollow-stem auger, drilling rig. The AS
wells were constructed of 0.02-inch factory-slotted, stainless-steel double wrapped screens
connected to two-inch diameter blank schedule 40 PVC well casing extending to the ground
surface. Air sparge well AS-1 has a two-foot screen starting at 22.5 feet below ground surface
{(bgs) and AS-2 has a two-foot screen starting at 22 feet bgs. Monitoring wells TMW-1 and
TMW-2 were constructed of two-inch diameter 0.01-inch, factory-slotted well screen ten feet
long connected to four feet of blank well casing to ground surface. Monitoring well MW-7 was
constructed of two-inch diameter 0.01-inch, factory-slotted well screen 15 feet in length
connected to four feet of blank well casing to ground surface. Copies of the boring and well

construction logs and survey report from a licensed surveyor for these five wells are attached

as Appendix A.

The hollow stem auger and sampling tools were steam cleaned prior to advancing each boring.
During the advancement of each soil boring, soil samples were collected at 2.5-foot intervals
starting from 2.5 feet bgs. The samples were collected using a two-inch inside diameter split-
spoon sampler. After collection, each discrete soil sample was screened in the field for the
presence of volatile organic compounds with a photoionization detector (PID) to facilitate
selecting representative soil samples for chemical analysis. Soil samples were placed in glass
jars with teflon sealed lids and stored in an ice-cooled chest for transport (under chain-of-custody
documentation) to the laboratory for chemical analysis. The samples were submitted to

Analytical Technologies, Inc. for analysis of total petroleum hydrocarbons as gasoline (TPH-g),

Delta Environmental Consultants, Inc.
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diesel (TPH-d), benzene, toluene, ethylbenzene, and xylenes (BTEX) according to Washington
Department of Ecology (Ecology) Methods WTPH-G, WTPH-D and Environmental Protection
Agency (EPA) Method 8020, respectively. The laboratory results for soil samples collected
during the installation of the wells are summarized in Table 1 and the analytical laboratory

reports are included in Appendix B.

4.0 _AS PILOT TEST PROCEDURES
On January 24, 1995, Delta visited the site to conduct an AS pilot test. The site currently has

an operating soil vapor extraction (SVE) system, and the SVE system was allowed to run during
the AS pilot test. However, MW-1 had to be taken off line from the SVE system early in the

test due to high water levels in the well. A summary of the pilot test is presented below.

4.1 AS Pilot Test Description

The AS pilot test involves the simultaneous injection of air beneath the water table and vapor
extraction from the vadose zone. An air compressor was used to provide pressurized air to a
two-inch diameter sparge well. The compressed air is first filiered to remove particulates and
routed through a control panel equipped to regulate and monitor injection pressures and flow
rates. Pressurized air was injected into the sparge well through a two-foot stainless-steel screen
installed at a depth of approximately 10 to 15 feet below the water table. The operating SVE
system utilized a Rotron Model EN-6 blower to provide approximately 55 inches of water

column (WC) vacuum to two four-inch diameter SVE wells (MW-1 and MW-2),

Air sparge well AS-1 was used as the pilot test air sparge well. Monitoring wells TMW-1,
TMW-2, MW-1 and MW-2 were used as observation wells to monitor the influence of the AS
pilot test. Observation wells TMW-1, TMW-2, MW-1, and MW-2 are located approximately
5, 10, 20, and 31 feet, respectively, from AS-1. To establish baseline conditions, DO

concentrations and depth to water (DTW) measurements were recorded from observation wells

Delta Environmental Consultants, Inc.
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AS-1, AS-2, TMW-1, TMW-2, MW-1, and MW-2 prior to the AS pilot test start-up. Dedicated
DO meters and water level indicators were placed in wells TMW-1, TMW-2, MW-1 and MW-2
(MW-2 had a DO meter only) to monitor changes in DTW and DO concentrations during the
AS pilot test. MW-1 was taken off-line from the SVE system during the AS pilot test due to

pressure induced high water levels in the well.

The AS portion of the test was performed with step injection flow rates of approximately 4.5
and 13 CFM with corresponding injection pressures of approximately 19 and 24 pounds per
square inch (psi). The SVE system was operated at an extraction flow rate of approximately 130
SCFM with a corresponding extraction vacuum of approximately 55 inches WC. The AS pilot
test was performed over a period of approximately four hours. At 15-minute intervals, Delta
recorded the injection flow rate, injection pressure, DTW and DO concentrations in select
observation wells. The induced vacuum was also monitored at the blower during the course of
the test. A flame ionization detector (FID) was used to monitor the concentration of volatile
organic compounds (VOC) at the SVE system blower during the test. VOC’s were monitored
at the beginning of the test, two hours into the test, and then again at the end of the four hour
test. Delta’s standard operating procedures for conducting air sparging and soil vapor extraction

pilot tests is presented in Appendix C. VOC monitoring results are presented in Table 2.

5.0 SAMPLE COLLECTION AND ANALYSIS

5.1 Groundwater Samples

Prior to start-up of the pilot tests, groundwater samples were collected from wells AS-1, AS-2,
TMW-1 and TMW-2 to establish baseline environmental conditions. Immediately following the
conclusion of the pilot test groundwater samples were again collected from the wells, The
groundwater samples were submitted to Analytical Technologies, Inc., of Renton, Washington,
under chain-of-custody documentation, for analysis of TPHg and BTEX by Ecology Method
WTPH-G and by EPA Method 8020, respectively. Table 3 presents a summary of the analytical

Delta Environmental Consultants, Inc.
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results for groundwater samples collected during this test. Copies of the laboratory reports are

attached as Appendix B.

6.0 RESULTS OF THE AS PILOT TEST
As discussed in Section 2.0 of this report, the potential beneficial effects of air sparging include
the following: (1) increase oxygen content of the groundwater and enhance aerobic
biodegradation of hydrocarbons in the subsurface; (2) increase the desorption and dissolution of
- adsorbed-phase hydrocarbons in the saturated zone; and (3) transfer of volatile hydrocarbons
from the dissolved phase to the vapor phase. Since pilot tests are typically very short, relative
to the duration of site remediation, any positive indication of one or more of these beneficial
effects suggests the remedial feasibility of utilizing AS technologies at a specific site. The

following is a discussion of the pilot test results in the context of remedial feasibility.

6.1 Dissolved Oxygen Radius of Influence

The AS radius of influence is typically considered to be the distance in which DO concentrations
present in the groundwater are increased as a result of air sparging. The factors that affect the
observed AS radius of influence include the air/oxygen delivery flow rate, delivery pressure,
air/oxygen delivery location (depth), and lithology within the saturated zone. Delta measured
the DO concentrations in the observation wells before, during, and after the AS pilot test to

determine the radius of influence.

The DO concentrations, measured in monitoring wells TMW-1, TMW-2, MW-1, and MW-2
(located approximately 5, 10, 20 and 31 feet from air sparge point AS-1, respectively) increased
over background levels during the AS pilot test (see Table 2 and Graph 1). At an injection flow
rate of approximately 4.5 CFM, the DO concentrations were approximately 9, 7, and 10
milligrams per liter (mg/L) in wells TMW-1, TMW-2, and MW-2, respectively. At the

maximum injection flow rate of approximately 13 CFM, the DO concentration increased to

Delta Environmental Consultants, Inc.
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approximately 11, 9, and 10 mg/L in observation wells TMW-1, TMW-2, and MW-2
respectively. MW-1 was not evaluated because of fluctuating DO concentrations throughout the
test (probably a result of shutting off the SVE vacuum at MW-1 during the middle of the AS
test). Based on the results of the AS pilot tests, a radius of influence of at least 30 feet may be
achieved under 19 psi. As a practical consideration, we recommend that the AS system be

designed for a radius of influence of 25 to 30 feet under design pressures of 10 to 12 psi.

6.2 Active Stripping Zone

The active stripping zone is the area where the dissolved-phase hydrocarbons are stripped from
the groundwater and transferred to the injected air. The injected air (in the form of bubbles)
then percolates upward through the groundwater to the unsaturated zone. If a uniform
distribution of the air is assumed, air stripping can be a quick and efficient method to treat the
volatile, dissolved-phase, and adsorbed-phase hydrocarbons within the saturated zone. This area
of active stripping is generally within the AS radius of influence. Delta uses two methods to
define the active stripping zone: (1) observed bubbling in an observation well; and (2) relative
reductions of dissolved-phase petroleum hydrocarbon concentrations in groundwater samples

collected from wells before and after the pilot test.

The analytical results of groundwater samples collected before and after the pilot test suggest
that observation wells TMW-1 and TMW-2 are located within the active stripping zone of AS-1.
Observation wells TMW-1 and TMW-2 are located approximately five and ten feet, respectively,
from AS-1. Laboratory results indicate that air sparging significantly affected the Benzene and
TPHg concentrations in both wells. Laboratory results are presented in Table 3. Although
water samples were not taken from other site wells, active bubbling was observed in MW-1,
MW-2, and MW-7 (located 20, 31 and 32 feet, respectively, from AS-1). This bubbling
strongly indicates that an active stripping zone of af least 30 feet was present during the AS pilot

test.

Delta Environmental Consultants, Inc.
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6.3 Water Table Fluctuations

A common effect of air sparging is an increase in water table elevation (mounding) within the
immediate sparging area. As shown in Graph 2, water table elevations fluctuated on the order
of approximately two feet in the observation wells during the AS pilot test. Prior to the end of
the pilot test, the water table elevation in the observation wells was at least as high or higher
than the initial elevations. The mounding in conjunction with the high pressures used for the
AS test indicates that the aquifer has a relatively low permeability and tends to restrict
groundwater flow. Excessive groundwater mounding is not desirable on AS remediation sites
because groundwater mounding can potentially contribute to contaminant migration. Therefore,
as stated earlier, we recommend that the AS system be designed with lower design pressures

(i.e. 10 - 12 psi) and a smaller radius of influence (i.e. 25- 30 feet) than was achieved in the AS

pilot test.

6.4 VOC Changes in SVE System Exhaust

Soil vapor extraction {(SVE) systems commonly accompany air sparging to capture the mobilized

volatile hydrocarbons and mitigate continued migration of the hydrocarbons. Results of FID
measurements indicated only a minor increase of volatile hydrocarbons was evident as a result

of the AS pilot test.

7.0 SUMMARY QF RESULTS
The following is a summary of the AS/SVE pilot test results:

» An observed relative increase in DO concentrations at the observation wells
suggests a conservative AS radius of influence of approximately 25 to 30 feet can
be achieved using 10 - 12 psi of pressure.

. A reported reduction in dissolved-phase hydrocarbon concentrations and bubbling
in surrounding observation wells suggests an active stripping zone extending at

least 30 feet from the sparge well during the AS pilot test.

Delta Environmental Consultants, Inc.
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. Water level mounding and relative high test pressures suggest the aquifer lies
within relatively low permeable soils.

o VOC increases from the SVE system exhaust were small during the AS pilot test.

Based on these results, Delta believes that AS technology, in conjunction with the existing SVE
system, would be effective in remediating the petroleum hydrocarbon-impacted soil and

groundwater at the site.

8.0 REMARKS

The information contained in this report represents our professional opinions. These opinions
are based on currently available information and are arrived at in accordance with currently
accepted hydrogeologic and engineering practices at this time and location. Other than this, no

warranty is implied or intended.

Delta Environmental Consultants, Inc.
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TABLE 1

SOIL BORING SAMPLE ANALYTICAL RESULTS
ARCO FACILITY NO. 836
11611 NE 8TH STREET
BELLEVUE, WASHINGTON
DELTA PROJECT NO. M094-501

AS-1 11 NT NT ND ND 0.053 0.18
@10’
AS-2 ND NT NT ND ND ND ND
@12’
MW-7 400 37 160 ND 0.11 0.67 3.3
@6’
mg/kg = Milligrams per kilogram NT = No Test
TPHg = Total petroleum hydrocarbons as gasoline
TPHd = Total petroleum hydrocarbons as diesel
TPH-418.1 = Total petroleum hydrocarbons by Ecology Method WTPH-418.1
ND = Not present above stated limit of detection

Detection Limits: See attached laboratory reports
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Dissolved Oxygen (mg/L)

AIR SPARGE PILOT TEST

GRAPH 1: DISSOLVED OXYGEN

12.00 l ___EI
10.001—¢ V= L
3.00 Lk : ;Z(ﬁ-qw
8.00 = —r
0T P
6.00 e 24 psi )
"l |epsi T d
4.00 /
3.004; Bl A ‘ .
2.00 / X = /
1.00 /j e L
0.00°
0.00 50.90 100.00 150.00 200.00 250.00
Elapsed time (min)
fj-" TMW-1 —— TMW-2 —=— MW-1 —S=— MW.-2

300.00



Depth to Water (ft)

GRAPH 2: DEPTH TO WATER
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and Licensed Well Survey



L M094-501 AS-1
ARCO Facility No. 836
11611 NE 8th Avenue Cascade Drilling 6%" ID HSA
Bellevue, WA Steve
Ingersoll Rand T3W
8:10 a.m. 12/21/94 11:20 a.m. 12/21/94
Landowner:  ARCO Products Co,
Ron Bruce
0 + Asphait 4 inches T
1 4 -
—— SILTY SAND WITH GRAVEL; light brown, —T—
2 =~ dense, damp (SM). (Fill) -
3 <+ ]
4 4 £
SB AS-1-5 50 5.0-6.0 12 5 -1 -1 ¢
6 < +
SB | AS17] 20 | 7.58.5 12 7 =+ + 100
g 1 iR
9 1 il
SB | AS-1-10 i2 10.0- 12 -1 -1 50
11.0 10 4+ SILTY SAND; gray, coarse sand, damp (SM) -
—— SILT; dark brown, organic, damp (OL) 1
11 T SILT; gray, damp, medium dense (ML) -
SB | AS-1-12 64 12.5- 12 12 - SANDY SILT WITH CLAY,; gray, saturated, -1~ 4
13.5 =T very dense (ML) -T—
13—+ A4
14 1 4
SB | AS-1-15] 50 for 15-i6 12 —7— Becomes dark gray. - 4
6 Sl s+ i
16 -+ 1
SB | AS-1-17] 50 for 17.5- 8 17 == Becomes gravelly. - 5
3" 18.5 - b
18 —+ R
19 -+ 4
SB | AS-1-20] 50 for 2021 12 -1 =1 0
& | 20 + -+
21 + 1
SB | AS-1-22| 50for | 22.523 6 22 -+ SILTY SAND WITH GRAVEL; fine grained, — 0
6" —— gray, saturated, very dense (SM) -1
23+ 1
l////A Environmental
Consultants, Inc,
Sheet 1 of 2

Tev. Tebraary 16, 199



M094-501

AS-1

Bellevee, WA

ARCO Facility No. 836
11611 NE 8th Avenue

Cascade Drilling

61" ID HSA

: Steve

Ingersoll Rand T3W

{ 8:10 am. 12/21/94

11:20 am. 12/21/94

Landowner:

ARCO Products Co.

Ron Bruce

SB | AS-1-25

o
=N

25-25.5 6
25

26
27
28
29
30
31
32
33
34
35
36
37
38
39

41
42
43
44
45
46
47

e e e b e b b e b P P b P b by b b Py P Ly T by ]

SILTY SAND WITH GRAVEL; gray, medium -
— grained sand, saturated, very dense (SM)

Boring terminated at 25 feet

R N B L e e e e L L L

I I A I I A A I I I T I ' I I T P T ' T T T

)

Delta

Environmental
Consultants, Inc.

Sheet 2 of 2

Tev, Febroary 16, 953



M094-501

AS-2

ARCO Facility No. 836
11611 NE 8th Avenue
Bellevue, WA

Cascade Drilling

414" ID HSA

Steve

Ingersoll Rand T3W

8:

12/20/94

45:a,m,

11:15 a.m. 12/20/94

Landowner:

ARCOQ Products Co.

Ron Bruce

0 - Asphalt 4 inches. —t
1 —  Brown gravelly sand (Fill) -4
2 T .
. S P 1
— Pea gravel =
4 1 S .
SB | AS25 5.0-6.0 12 5 I~ SILTY SAND WITH GRAVEL; light brown, —— 0
1  mpist to wet (SM). L
6 —— ol I
7 1. .
SB | AS-2-7 39 7.58.5 12 4 SILTY SAND WITH SOME CLAY AND - 0
8 |- TRACE GRAVEL: light brown, dense, moist —f—
- 10 wet (SM-SC). +
o _1. e
SB | As-2-10] 34 NR 0 10 —+ — Spoon
-+ —+ obstructed
11 ——
12 - I
SB | AS2-12| 44 12.5-14 18 —+ SILTY CLAY WITH SOME ORGANICS; + Y 5
13 gray, moist, dense {OL). ——
14
SB | AS-2-15| 51 15-16 12 15 |~ SAND WITH TRACE SILT; dark gray, —+ 0
— saturated, very dense (SW). -
' 16 i
17 L 1
SB | AS-2-17 17.5- 12 - SANDY SILT WITH TRACE CLAY; dark 0
18.5 18 —— gray, saturated (ML). -
19 - —
SB | As-1-19 20-21 12 20 - —t 0
21 —1
22 - i
SB | AS2:22 22.5- 12 -+ 4 0
23.5 23 —
l/ Emnronmental
Consultants, Inc.
Sheet 1 of 2

Rev. February 16, IFH



M094-501

AS-2

ARCOQ Facility No. 836
11611 NE 8th Avenue
Bellevue, WA

Cascade Drilling

44" ID HSA

Steve

Ingersoll Rand T3W

8:45a.m.

12/20/94

11:15 a.m.

12/20/94

Landowner:

ARCO Products Co.

Ron Bruce

SB | AS-2-24

24.5-
25.5

12

24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43

45
46
47

iillll||f|||||||]||l||||[||||;|||l

i rrrrrrrr Tt T rtrerr rererer

— SANDY SILT WITH TRACE CLAY; dark

gray, saturated (ML).

Boring terminated at 24 ft.

L b b b b bt et
AR

)

Delta

Environmenta!
Consultants, Inc.

Sheet 2 of 2

Rev. Febraary 16, 1902



{1 M094-501

MW-7

ARCO Facility No. 836
11611 NE 8th Avenue
Bellevue, WA

{ Cascade Drilling

4%" ID HSA

1 Steve

Ingersoll Rand T3W

2:30 p.m. 12/20/94

4:10 p.m. 12/20/94

Landowner:

ARCO Products Co.

Ron Bruce

0 —— Asphalt 4 inches. —
1 1
2 1 .
-~ SILTY SAND WITH GRAVEL; light brown, -~
3 L moist, loose (Fill) (SM-SW), —_—
4 1
5 4. 1
s8 | Mmw76| 9 6-7 12 6 - 4 130
-+ QORGANIC CLAY WITH SILT; dark brown,
T - damp, medium dense (O1). e
SB | MW-7-7 22 7.5-8.5 12 — SILTY CLAY WITH SAND AND TRACE - 70
8 —— GRAVEL: gray. moist. medium dense (CL). ——
—~- SANDY SILT WITH CLAY; dark gray, wet, —=-
9 —— medium dense, (ML). —
SB MW-7- 22 10-11 12 10 20
10 . SILTY CLAY WITH TRACE SAND; medium —
11 = 1o dark grey, saturated, very dense (CL). D
12 —— ——
SB MW-7- 44 12.5- 12 —+ — 8
12 13.5 13 .
14 T 1
SB | MW-7-| 50for | 15-15.5 5 15 1 — 6
15 5" v + +
’ 16
17 . a4
SB MW-7-1 50 for | 17.5-18 6 1 - 1
17 6" 18 - —_
sB | MwT-| sofor| 19- 8 19 J- Boring terminated at 19 ft. I 1
19 8" 19.75 - -4
20 - -
21 1 I
22 - 1.
23 - -
l//// Environmental
Consultants, Inc.
Sheet 1 of 1

Tev., Feonury 18, 1550



ROJE

M094-501

ARCO Facility No. 836
11611 NE 8th Avenue
Bellevue, WA

Cascade Drilling

4%" ID HSA

Steve

Ingersoll Rand T3W

1:10°p.m. 12/20/94

2:30 p.m. 12/20/94

Landowner:

ARCO Products Co.

Ron Bruce

0 Asphalt 4 inches. —
1 4= .
2 - —
-+ SILTY SAND WITH GRAVEL; brown, damp -{-
3 1 ). 1
4 T T
SB | TMW-| 50for | 3555 6 5 — 8
1-5 3" —+ -+
6 1 T
7 L —
SB TMW- 57 7.5-8.5 12 — SILTY SAND WITH COBBLES; light brown, —-
1-7 8 4 damp to moist, very dense (SM-SW). (Fll) ——
9 T
sB | T™™MW-| 9 10-11 12 10 1 Becomes gray. I 0
1-10 —_ -+
11 —— orcaNIC SILT; dark brown, damp, loose = ——
- (OL). 4
12 4 —
SB TMW-| 50 for NR 0 -+ 4 Spoon
: 1-12 6" 13 — coated
4 -t with mud.
SB TMW-| 50 for 14-15 6 14 —— SANDY SILT WITH SOME CLAY; gray, —— 0
1-14 6" -~ saturated, very dense (ML). -+
15 . —_
' 16 Boring terminated at 14 ft.
17 -l _1
18 1
19 —+
20 41— —
21 —4
22 . -
23 - —
Environmental
Consultants, inc.
Sheet 1 of 1

Rev, February 16, 19393




M094-501 TMW-2
ARCO Facility No. 836
11611 NE 8th Avenue Cascade Drilling 4%" ID HSA
Bellevue, WA Steve
Ingersoll Rand T3W
11:30 a.m. 12/20/94 2:00 p.m. 12/20/94
‘Landowner:  ARCO Products Co.
Ron Bruce
0 Asphalt 4 inches. e
1 L 4
2 T 1
3 i
4 T 0
sB | TMw-{ 56 | 565 12 5 1 SILTY SAND WITH GRAVEL; light brown, —— 6
2-5 6 — damp, very dense (SM-SW), (Fill) -
7 L 4
SB | T™MW- 43 7.59 12 4 4 2
27 g 1 —
9 1. i
sg | ™™Mw-| 19 | 1001.5] 12 10 I Becomes cobbly. . 0
2-10 -+ -+
11 4 e
12 L 1
SB | TMW- 35 12.5-14 12 - SILTY SAND WITH TRACE CLAY; dark - 2
2-12 13 —— gray, saturated, dense (SM). ——
sB | T™w-| 34 | 14155 12 14 I Boring terminated at 14 ft. a1 0
2-14 -4 4
15 —
17 - I
18 1. I
19 T 4
20 |- T
21 - e
22 1 1
23 L 1.
I//// Environmental
Consultants, Inc.
Sheet 1 of 1
Rev. February 16, fﬁg




1 i TR
15 | ., 12" CEMENT
r .0
o5 ) 2% SCH 40 PVC RISER
— |
1 E 29 SCH 40 PVC RISER
14.5' §
10° 1= :
= 2°% 0.0Z WIDE SLOTTED SCH 40 PVC SCREEN
25,5 —x . .51
1.5 L — 10/20 SAND
i ¥ )
sl- BENTONITE
Yy
I '
’ "| el 's SCH 40 PVC RISER
A1 ¢ pe— 10/20 sAND
ol Z'¢ 0.0Z° WIDE SLOTTED STANLESS STEEL SCREEN
2 R
i 0}5' = R
I “10.25"
NESTED AIR SPARGING WELL CONSTRUCTICN
AS—1
ARCO PRODUCTS COMPANY
NOT TO SCALE

SERVICE STATION NO. 008386
11611 NE 8th STREET
BELLEVUE, WA.

[PROJECT NO, BY

M094-501 LH. 2/28/95
FILE NO. PREPARED BY Dalta

M0945018 R.B. // Envirenmental
RE.VLSl(.‘lN1 NO, REVIEWED BY /A Consultants, Inc.




INSTALLATION OF FLUSH GRADE MONITORING WELL

Project ARCO Facility No. 836 Monitoring Well No. AS-2
11611 NE 8th Avenue Elevations:
Bellevue, WA Top of Riser:
Delta No. M094-501 Ground Level:
L~ PROTECTIVE CASING
| NN
L!l ///&/&4\’\!
G- / 5 LOCK ING WATERT {GHT CAP
FLUSH GRADE WELL CONSTRUCT ION
DIAMETER AND MATERIAL 8 inch steel
—1 [
Ve TOTAL LENGTH 15 inches
/<—-—- THICKNESS & TYPE OF SEAL 50 oo
Lz
-—p | AMETER, MATERIAL, & JOINT TYPE OF RISER PIPE 2-inch PVC SCH 40 threaded
TYPE OF BACKFILL ARQUND RISER
14 ; ;
- THICKNESS & TYPE OF SEAL 17 feet bentonite
" A
_} | | -*—pISTANCE OF FILTER SAND ABOVE TOP OF SCAREEN 2.5 feet
_—‘- MONITORING WELL MATERIAL Stainless steel
L3
n SCREEN GAUGE 0 SIZE OF GPENINGS (SLOT SIZE) 0.026 inch
:= DIAMETER AND LENGTH OF SCREEN 5o 0oyt
! Vo DEPTH TO THE BOTTOM OF MONITORING WELL 24 feet
N }
- DEPTH TO THE BOTTOM OF FILTER SAND  24.5 feet
- THICKNESS & TYPE OF SEAL
[ . DIAMETER COF BomrenoLE  8.25inch
L1 = FT Monitoring Well Water Level Measurements
L2 = 21.25 FT Date Time Water Level*
L3 = 3 FT
14 = 24.5 FT
Installation Completed
Date: 12/20/94
Time: 11:15 a.m.

Y _
Consuttants, Inc. Measure Point




INSTALLATION OF FLUSH GRADE MONITORING WELL

Project ARCO Facility No. 836

11611 NE 8th Avenue

Monitoring Well No. TMW-1

Elevations:

Bellevue, WA

Delta No. M094-501

‘/’________PQOTECTIVE CASING

NN

-—i—: o

A

NN
NN

et

TTTTT

L3

TTTTTTTT

i

éFT-: /// »\/, LOCKING WATERT IGHT CAP

FLUSH GRADE WELL CONSTRUCTION
DIAMETER AND MATERIAL

TOTAL LENGTH

e TH!CKNESS & TYPE OF SEAL

“—D | AMETER, MATERIAL, & JOINT TYPE OF RISER PIPE

TYPE OF BACKFILL ARCUND RISER

THICKNESS & TYPFE OF SEAL

*“—[ | STANCE OF FIiLTER SAND ABOVE TORP OF SCREEN
TYPE OF FILTER ARCUND SCREEN

MONITORING WELL MATERIAL

- SCREEN GAUGE OR SIZE OF OPENINGS (SLOT SU1ZE)

- DIAMETER AND LENGTH OF SCREEN

DEFTH 7O THE BOTTCOM OF MONITCORING WELL

- DEPTH TO THE BOTTOM OF FILTER SAND
- THICKNESS & TYPE OF SEAL

i
!‘—"l-‘- DIAMETER OF BOREHOLE

L1 = FT

L2 = 3.75 FT

L3 = 10 FT

L4 = 14 FT

Installation Completed

Date: 12/20/94

Time: 2:30 p.m. Dela
- i I/// Conmiatante, ne.

Top of Riser:

Ground Level:

8 inch steel

15 inches

1.5 feet cement

2-inch PVC SCH 40 threaded

1.5 feet bentonite

1 foot

10-20 Colorado Silica Sand

Schedule 40 PVC

0.010 inch

10 feet x 2 inches

14 feet

14 feet

8.25 inch

Monitoring Well Water Level Measurements

Date

Time Water Level *

* Measure Point




Project

Delta No.

INSTALLATION OF FLUSH GRADE MONITORING WELL
ARCO Facility No. 836

1161

Monitoring Well No.

1 NE 8th Avenue Elevations:

Bellevue, WA

M094-501

o~ TPROTECTIVE CASING

SN
G- / = LOCKING WATERTIGHT CAP
FLUSH GRADE WELL CONSTRUCT ION
DiAMETER AND MATERIAL
el B
e TOTAL LENGTH
e THICKNESS & TYPE OF SEAL

*—pD|AMETER, MATERIAL, & JOINT TYPE OF RISER PIPE

TYPE OF BACKFILL ARQUND RISER

NN

)
e

THICKNESS & TYPE OF SEAL

i

“*—DISTANCE OF FILTER SAND ABOVE TOP OF SCREEN

TYPE OF FILTER AROUND SCREEN

MON I TORING WELL MATERIAL

SCREEN GAUGE QR SIZE OF OPENINGS (SLOT SIZEX

A

LTI I TTTT

DIAMETER AND LENGTH OF SCREEN

TMW-2

Top of Riser:

Ground Level:

8 inch steel

15 inches

1.5 feet cement

2-inch PVYC SCH 40 threaded

1.5 feet bentonite

1 foot

10-20 Coleorado Silica Sand

Schedule 40 PVC

0.010 inch

10 feet x 2 inches

- DEPTH TO THE BOTTOM OF MONITORING WELL 14 feet
* H

- DEFTH TO THE BOTTOM OF FILTER SAND 14 feet

~- THICKNESS & TYPE OF SEAL
1

i DI AMETER OF BOAEHOLE  8.25 inch

L1 = FT Monitoring Well Water Level Measurements
L2 = 3.75 FT Date Time Water Level*
L3 = 10 FT
L4 = 14 FT
Installation Completed
Date: 12/20/94
Time: 2:00 p.m.

I// Environmantal
7 Consustants, Inc. * Measure Point




INSTALLATION OF FLUSH GRADE MONITORING WELL

Project ARCO Facility No. 836 Monitoring Well No. MW-7
11611 NE 8th Avenue Elevations:
Bellevue, WA . Top of Riser:

Delta No. M094-501 - Ground Level:

‘/_““""'"""_PHOTECT IVE CASING

NN
G = 4 LOCK ING WATERT IGHT CAP
i

r
=T= e

FLUSH GRADE WELL CONSTRUCTION
DIAMETER AND MATERIAL 8 inch steel

7 TOTAL LENGTH 15 inches

e EEEEEE—
f THICKNESS & TYPE OF SEAL 1 foot cement

*—D | AMETER, MATERIAL, & JOINT TYPE OF RISER PIPE 2-inch PVC SCH 40 threaded

TYPE OF BACKFILL ARQOUND RISER

THICKNESS & TYRPE OF SEAL

A

2 feet bentonite

NN
NN

D | STANCE OF FILTER SAND ABOVE TOP OF SCREEN 1 foot

o

TYPE OF FILTER AROUND SCHEEN 10-20 Colorado Silica Sand

ELTTT

i MONITORING WELL MATERIAL Schedule 40 PVC

L3

= SCREEN GAUGE COR SIZE OF OPENINGS (SLOT SIZE) 0.010 inch

CIAMETER AND LENGTH OF SCREEN

A

15 feet x 2 inches

|-t
LT [ TTTT

~ DEPTH TO THE BOTTOM OF MONITORING WELL 19 feet
* }

~ DEPTH TO THE BOTTOM OF FILTER SAND 19 feet

~ THICKNESS & TYPE OF SEAL
[

e DIAMETER OF BOREHOLE  8-25inch

Lt = FT Monitoring Well Water Level Measurements
L2 = 3.76 FT Date Time Water Level*
L3 = 15 FT
L4 = 19 FT
Installation Completed
Date: 12/20/94

Time: 4:10 p.m. l Delta
///A Conmanie Inc, * Measure Point
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 SERVICE STATION NO. 00836

MONITOR ELEV, @ TOP NORTH
WELL - EDGE OF AIPE

TMW-1 97.29

TMW-2 97.84
MW-4 103.84
MW-5 103.76
MW-6 98.93
MW-7 95.20

{BELLEVUE)

ELEV. @ TOP CENTER
OF LD

97.68
98.18
104.06
104.01
99.27
95.61

NOTE: ALL ELEVATIONS ARE BASED ON AN ASSUMED VERTICAL DATUM.

CHARLES A RICHARDSON
e o0 Sa KL Mok, a3 s

(206} B2%-8841

DATE: 2 -22-95

DRAUN : CAR

PROJ-NO-I5e0 3

CHECKED: ¢ 5 . SHEET 2 OF -




APPENDIX B

Laboratory Reports



FEB -7 1995

) ! &\: AnalyticalTechnologies,Inc. 560 Noches Avenue, SW.. suite 101, Renfon, WA 98055 (206} 228-8335

Karen L. Mixon, Laboratory Manager

ATI I.D. # 501103

February 6, 1995

Delta Environmental
3150 Richards Rd.
Suite 100

Bellevue WA 98005

Attention : Andy Smith

Project Number : Facil.#836,Task Order # 836-94-3

Project Name : Bellevue, WA

Dear Mr. Smith:

On January 25, 1995, Analytical Technologies, Inc. (ATI), received eight
samples for analysis. The samples were analyzed with EPA methodology
or equivalent methods as specified in the attached analytical schedule.

The results, sample cross reference, and quality control data are
enclosed.

¥

Sincerely,

Cae

Diana Spenc
Project Manager

DS/hal/mrj

Enclosure

Corporate Offices: 556580 Morehouse Drive San Diego, CA92121  {619) 4589141



c4_1‘5’AnoiyﬁcolTechnoIogies,lnc.
ATI I.D. # 501103

SAMPLE CROSS REFERENCE SHEET

CLIENT : DELTA ENVIRONMENTAL
PROJECT # : FACIL.#836,TO # 836-94-3
PROJECT NAME : BELLEVUE, WA

ATI # CLIENT DESCRIPTION DATE SAMPLED MATRIX
501103-1 AS-2-A 01/24/95 WATER
501103-2 TMW-2-2A 01/24/95 WATER
501103-3 TMW-1-A 01/24/95 WATER
501103-4 BS-1- 01/24/95 WATER
501103-5 AS-2 01/24/95 WATER
501103-6 TMW-2 01/24/95 WATER
501103-7 TMW-1 01/24/95 WATER
501103-8 AS-1 01/24/95 WATER
————— TOTALS -----
MATRIX # SAMPLES
WATER 8

The samples from this project will be disposed of in thirty (30) days
from the date of the report. If an extended storage period is required,
please contact our sample control department before the scheduled
disposal date.



)! hk, AnalyticalTechnologies, Inc.

ATI I.D. # 501103
ANALYTICAL SCHEDULE.

CLIENT : DELTA ENVIRONMENTAL
PROJECT # : FACIL.#836,T0O # 836-94-3
PROJECT NAME : BELLEVUE, WA

ANALYSIS TECHNIQUE REFERENCE LAR
BETX GC/PID EPA 8020 R
TOTAL PETROLEUM HYDROCARBONS GC/FID WA DOE WIPH-G R
R = ATI - Renton

SD = ATI - San Diego

PHX = ATI - Phoenix

PTL = ATI - Portland

ANC = ATI - Anchorage

PNR = ATI - Pensacola

FC = ATI - Fort Collins

SUB Subcontract



)! !k, AndlyticalTechnologies,Inc.
ATI I.D. # 501103

BETX - GASOLINE
DATA SUMMARY

CLIENT : DELTA ENVIRONMENTAL DATE SAMPLED : N/A
PROJECT # : FACIL.#836,TC # 836-94-3 DATE RECEIVED : N/A
PROJECT NAME : BELLEVUE, WA DATE EXTRACTED : N/A
CLIENT I.D. : METHOD BLANK DATE ANALYZED : 01/25/95
SAMPLE MATRIX : WATER UNITS : ug/L
METHOD : WA DOE WTPH-G/8020 (BETX) DILUTION FACTOR : 1
COMPCOUNDS RESULTS
BENZENE . ittt ittt it insstncatanaanonsnnnnns <0.5
ETHYLBENZENE <0.5
TOLUENE <0.5
TOTAL XYLENES @ ...t ittt nnneennseannnssnnnes <0.5
FUEL HYDROCARBONS <100
HYDROCARBON RANGE TOLUENE TO DODECANE
HYDROCARBON QUANTITATION USING GASOLINE

SURROGATE PERCENT RECOVERY LIMITS
BROMOFLUOROBENZENE ..t ii i iv it ennvansrananas 97 76 - 120

TRIFLUOROTCLUENE 97 50 - 150



éA_,K’AnolyﬁcolTechnologies,Inc.
ATI I.D. # 501103

BETX - GASOLINE
DATA SUMMARY

CLIENT : DELTA ENVIRONMENTAL DATE SAMPLED : N/A
PROJECT # : FACIL.#836,TO # 836-94-3 DATE RECEIVED : N/A
PROJECT NAME : BELLEVUE, WA DATE EXTRACTED : N/A
CLIENT I.D, : METHOD BLANK DATE ANALYZED : 01/26/95
SAMPLE MATRIX : WATER UNITS : ug/L
METHOD : WA DOE WTPH-G/8020 (BETX) DILUTION FACTOR : 1
COMPOUNDS RESULTS
BENZENE ...ttt tiernnnttsnnesnnannenan <0.5
ETHYLBENZENE <0.5
TOLUENE <0.5
TOTAL XYLENES @ ... ii i i i it e e <0.5
FUEL HYDROCARBONS <100
HYDROCARBON RANGE TOLUENE TO DODECANE
HYDROCARBON QUANTITATION USING GASOLINE

SURROGATE PERCENT RECOVERY LIMITS
BROMOFLUOROBENZENE & . v vt stnvvnrronnsnonnnns 99 76 - 120

TRIFLUOROTOLUENE o8 50 - 150



)! ﬁk. AndlyticalTechnologies,inc.

CLIENT
PROJECT #
PROJECT NAME
CLIENT I.D.
SAMPLE MATRIX
METHCD

BETX - GASOLINE
DATA SUMMARY

DELTA ENVIRONMENTAL
FACIL.#836,TO # 836-94-3
BELLEVUE, WA

: METHOD BLANK

WATER
WA DOE WTPH-G/8020 (BETX)

ATI I.D. # 501103

DATE SAMPLED : N/A
DATE RECEIVED : N/A
DATE EXTRACTED : N/A
DATE ANALYZED 01/27/95
UNITS : ug/L

DILUTION FACTOR : 1

COMPOUNDS RESULTS
BENZENE ..t i e v it tnseseassannannnesnssescsns <0.5
ETHYLBENZENE <0.5
TOLUENE <0.5
TOTAL XYLENES ...ttt acensaonmanaoanss <0.5
FUEL HYDROCARBONS <100
HYDROCARBON RANGE TOLUENE TO DODECANE
HYDROCARBON QUANTITATION USING GASCOLINE
SURROGATE PERCENT RECOVERY LIMITS
BROMCOGFLUOROBENZENE ... ittt iea s aeens g8 76 - 120

TRIFLUOROTOLUENE : 85 50 - 150

i



égAnoIyticol'rechnologies,lnc.

BETX - GASOLINE
DATA SUMMARY

ATI I.D. # 501103-1

CLIENT DELTA ENVIRONMENTAL DATE SAMPLED 01/24/95
PROJECT # FACIL.#836,TO # 836-94-3 DATE RECEIVED : 01/25/95
PROJECT NAME BELLEVUE, WA DATE EXTRACTED : N/A
CLIENT I.D. AS-2-A DATE ANALYZED : 01/26/95
SAMPLE MATRIX WATER UNITS : ug/L
METHOD WA DOE WTPH-G/8020 (BETX) DILUTION FACTOR : 1
COMPOUNDS RESULTS
BENZENE ... it itissisenvenerionanntassanansens 0.7
ETHYLBENZENE <0.5
TOLUENE <0.5
TOTAL XYLENES @ it iir ittt it snnaa s sannnen 0.7
FUEL HYDROCARBONS <100
HYDROCARBON RANGE TOLUENE TO DODECANE
HYDROCARBON QUANTITATION USING GASCLINE

SURRCGATE PERCENT RECOVERY LIMITS
BROMOFLUOROBENZENE ...ttt i nnanans 26 76 - 120

TRIFLUOROTOLUENE 95 50 - 150



é&k’ AndlyticalTechnologies,Inc.

ATI I.D. # 501103-2

BETX - GASOLINE
DATA SUMMARY

CLIENT : DELTA ENVIRONMENTAL DATE SAMPLED : 01/24/95
PROJECT # : FACIL.#836,TO # 836-94-3 DATE RECEIVED : 01/25/95
PROJECT NAME : BELLEVUE, WA DATE EXTRACTED : N/A
CLIENT I.D. : TMW-2-A DATE ANALYZED : 01/26/95
SAMPLE MATRIX : WATER UNITS : ug/L
METHOD : WA DOE WTPH-G/8020 (BETX) DILUTION FACTOR : 1
COMPOUNDS RESULTS
BENZENE .. vv ettt ittt nenaacasnnssanssnsons 21
ETHYLBENZENE <0.5
TOLUENE <0.5
TOTAL XYLENES @ ...ttt tsnananeenns 3.4
FUEL HYDROCARBONS 150
HYDROCARBON RANGE TOLUENE TO DCDECANE
HYDROCARBON QUANTITATION USING GASOLINE

SURRQOGATE PERCENT RECOVERY LIMITS
BROMOFLUQROBENZENE ...t eeieneeennasrtanesoas 96 76 - 120

TRIFLUOROTOLUENE 84 50 - 150



). !k, AnalyticolTechnologies,Inc.
ATI I.D. # 501103-3

BETX - GASOLINE
DATA SUMMARY

CLIENT : DELTA ENVIRONMENTAL DATE SAMPLED : 01/24/95
PROJECT # : FACTL.#836,TO # 836-94-3 DATE RECETVED : 01/25/95
PROJECT NAME : BELLEVUE, WA DATE EXTRACTED : N/A
CLIENT I.D. : TMW-1-A DATE ANALYZED : 01/26/95
SAMPLE MATRIX : WATER UNITS : ug/L
METHOD : WA DOE WTPH-G/8020 (BETX) DILUTION FACTOR : 1
COMPOUNDS RESULTS
BENZENE & oo veceeaenssnncaeaacaeseneananns 6.6
ETHYLBENZENE <0.5
TOLUENE _ <0.5
TOTAL XYLENES  «cvvvvmneraanennnnenenanenss 1.6
FUEL HYDROCARBONS 280
HYDROCARBON RANGE TOLUENE TO DODECANE
HYDROCARBON QUANTITATION USING GASOLINE

SURROGATE PERCENT RECOVERY LIMITS
BROMOFLUOROBENZENE v v v vsevenvnnnonenenannns 96 76 - 120

TRIFLUOROTOLUENE 81 50 - 150



), !\, AnalyticolTechnologies, inc.
ATI I.D. # 501103-4

BETX - GASOLINE
DATA SUMMARY

CLIENT : DELTA ENVIRONMENTAL DATE SAMPLED : 01/24/95
PROJECT # : FACIL.#836,TO # 836-94-3 DATE RECEIVED : 01/25/95
PROJECT NAME : BELLEVUE, WA DATE EXTRACTED : N/A
CLIENT I.D. : AS-1-A DATE ANALYZED : 01/26/95
SAMPLE MATRIX : WATER UNITS : ug/L
METHOCD : WA DOE WIPH-G/8020 (BETX) DILUTION FACTOR : 1
COMPQUNDS RESULTS
BENZENE i it i it i et e e e i 1.7
ETHYLBENZENE 0.6
TOLUENE <0.5
TOTAL XYLENES @ ..t ittt i iie et eesannas 1.0
FUEL HYDROCARBONS <100
HYDROCARBON RANGE TOLUENE TO DODECANE
HYDROCAREON QUANTITATION USING GASOLINE

SURROGATE PERCENT RECOVERY LIMITS
BROMOFLUOROBENZENE .. ... ittt asnsnannssns 85 76 - 120

TRIFLUOROTOLUENE 95 50 - 150
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)! !k, AnalyticalTechnologies, Inc.
ATI I.D. # 501103-5

BETX - GASOLINE
DATA SUMMARY

CLIENT . DELTA ENVIRONMENTAL DATE SAMPLED . 01/24/95
PROJECT # : FACIL.#836,TO # 836-94-3 DATE RECEIVED : 01/25/95
PROJECT NAME : BELLEVUE, WA DATE EXTRACTED : N/A
CLIENT I.D. : AS-2 DATE ANALYZED : 01/26/95
SAMPLE MATRIX : WATER UNITS : ug/L
METHOD . WA DOE WTPH-G/8020(BETX) DILUTION FACTOR : 1
COMPQUNDS RESULTS
BENZENE v oo eeeeeeeennseennasonnasnnnonnaans <0.5
ETHYLBENZENE <0.5

" TOLUENE <0.5
TOTAL XYLENES &t ittt renensoeessonencnnssnes 0.7
FUEL HYDROCARBONS <100
HYDROCARBON RANGE TOLUENE TO DODECANE
HYDROCARBON QUANTITATION USING GASQLINE

SURROGATE PERCENT RECOVERY LIMITS

BROMOFLUOROBENZENE v it v vvvnnnnceanoennnnns 98 76 - 120

TRIFLUOROTOLUENE 87 50 - 150
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)! &k, AndlyticolTechnologies,Inc.
ATI I.D. # 501103-6

BETX - GASOLINE
DATA SUMMARY

CLIENT : DELTA ENVIRONMENTAL DATE SAMPLED : 01/24/95
PROJECT # : FACIL.#836,TO # 836-94-3 DATE RECEIVED : 01/25/95
PROJECT NAME : BELLEVUE, WA DATE EXTRACTED : N/A
CLIENT I.D. : TMW-2 DATE ANALYZED : 01/26/95
SAMPLE MATRIX : WATER UNITS : ug/L
METHOD : WA DOE WTPH-G/8020 (BETX) DILUTION FACTOR : 1
COMPOUNDS RESULTS
BENZENE ..ttt et tntnnnasaareaaanesansansenrns 12
ETHYLBENZENE <0.5
TOLUENE <0.5
TOTAL XYLENES @ .. . it inreneenrtoantnnacsss 2.7
FUEL HYDROCARBONS 470
HYDROCARBON RANGE TOLUENE TO DODECANE
HYDROCARBON QUANTITATION USING GASOLINE

SURROGATE PERCENT RECOVERY LIMITS
BROMOFLUOROBENZENE ... .. cuvvoraronacannnnnns 98 76 - 120

TRIFLUOROCTOLUENE 96 50 - 150
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)! kﬁ, AndlyticclTechnologies,Inc.
ATI I.D. # 501103-7

BETX - GASOLINE
DATA SUMMARY

CLIENT . DELTA ENVIRONMENTAL DATE SAMPLED : 01/24/95
PROJECT # : FACIL.#836,TO # 836-94-3 DATE RECEIVED : 01/25/95
PROJECT NAME : BELLEVUE, WA DATE EXTRACTED : N/A
CLIENT I.D. : TMW-1 DATE ANALYZED : 01/25/95
SAMPLE MATRIX : WATER UNITS : ug/L
METHOD : WA DOE WTPH-G/8020 (BETX) DILUTION FACTOR : 1
COMPOUNDS RESULTS
BENZENE .ot it e en st tssasenanosssennecensss=s ¢.8
ETHYLBENZENE <0.5
TOLUENE ' <0.5
TOTAL XYLENES @ i1 iiiiitirrnanasnassanssssnenns 1.0
FUEL HYDROCARBONS. 160
HYDROCAREON RANGE TOLUENE TO DODECANE
HYDROCARBON QUANTITATION USING GASOLINE

SURROGATE PERCENT RECOVERY LIMITS
BROMOFLUOROBENZENE ... ..ot canves 96 76 - 120

TRIFLUOROTOLUENE 85 50 - 150
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é AnalyticalTechnologies,inc.

ATI I.D. # 501103-8

BETX - GASOLINE
DATA SUMMARY

CLIENT : DELTA ENVIRONMENTAL DATE SAMPLED : 01/24/95
PROJECT # : FACIL.#836,TO # 836-94-3 DATE RECEIVED : 01/25/95
PROJECT NAME : BELLEVUE, WA DATE EXTRACTED : N/A
CLIENT I.D. : AS-1 DATE ANALYZED : 01/25/95
SAMPLE MATRIX : WATER UNITS : ug/L
METHOD : WA DOE WIPH-G/8020 (BETX) DILUTION FACTOR : 1
COMPOUNDS RESULTS
BENZENE &ttt ittt ittt it s aneannasausnenn 46
ETHYLBENZENE 11
TOLUENE 1.3
TOTAL XYLENES @ ..ttt ii i iierrenmnaaaeeans 18
FUEL HYDROCARBONS 1500
HYDROCAREON RANGE TOLUENE TO DODECANE
HYDROCARBON QUANTITATION USING GASOLINE

SURROGATE PERCENT RECOVERY LIMITS
BROMOFLUQOROBENZENE ...t ir s iiieii et iiaannnn 95 76 - 120

TRIFLUCROTOLUENE 99 50 - 150



14

)! !k, AnalyticalTechnologies,inc.

ATTI I.D. # 501103

BETX - GASOLINE
QUALITY CONTROL DATA

CLIENT . DELTA ENVIRONMENTAL SAMPLE I.D. # : BLANK
PROJECT # : FACIL.#836,TO # 836-94-3 DATE EXTRACTED : N/2&
PROJECT NAME : BELLEVUE, WA DATE ANALYZED : 01/25/95
SAMPLE MATRIX : WATER UNITS : ug/L
METHCD : WA DOE WTPH-G/8020(BETX)
DUP. DUP.
SAMPLE SPIKE SPIKED % SPIKED %
COMPOUNDS RESULT ADDED RESULT REC. SAMPLE REC. RPD
BENZENE <0.500 20.0 20.1 101 N/A N/A N/A
TOLUENE <0.500 20.0 20.5 102 N/A N/A N/A
TOTAL XYLENES <0.500 40.0 40.5 101 N/A N/A N/A
GASOLINE <100 1000 960 96 N/A N/Aa N/A
CONTROL LIMITS % REC. RPD
BENZENE 89 - 110 10
TOLUENE 89 - 113 10
TOTAL XYLENES 89 - 111 10
GASOLINE 78 - 116 20
SURROGATE RECOVERIES SPIKE DUP. SPIKE LIMITS
BROMOFLUORQOBENZENE 97 N/A 76 - 120

TRIFLUOROTOLUENE g7 N/A 50 - 150
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)! A\, AndlyticolTechnologies,Inc.
ATI I.D. # 501103

BETX - GASOLINE
QUALITY CONTROL DATA

CLIENT : DELTA ENVIRONMENTAL SAMPLE I.D. # : BLANK
PROJECT # : FACIL.#836,TO # 836-94-3 DATE EXTRACTED : N/A
PROJECT NAME : BELLEVUE, WA DATE ANALYZED : 01/26/95
SAMPLE MATRIX : WATER UNITS : ug/L
METHOD : WA DOE WTPH-G/8020 (BETX)
DUP DUP
SAMPLE SPIKE SPIKED % SPIKED %
COMPOUNDS RESULT  ADDED RESULT REC. SAMPLE REC. RPD
BENZENE <0.500 20.0 20.1 101 N/A N/A N/A
TOLUENE <0.500 20.0 20.5 102 N/A N/A N/A
TOTAL XYLENES <0.500 40.0 40.5 101 N/A N/A N/A
GASOLINE <100 1000 953 95 N/A N/A N/A
CONTROL LIMITS % REC. RPD
BENZENE 89 - 110 10
TOLUENE 89 - 113 10
TOTAL XYLENES 89 - 111 10
GASOLINE 78 - 116 20
SURROGATE RECOVERIES SPIKE DUP. SPIKE LIMITS
BROMOFLUOROBENZENE 98 N/A 76 - 120

TRIFLUOROTOLUENE 95 N/A 50 - 150
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)! *\, AnalyticalTechnologies, Inc.
ATI I.D. # 501103

BETX - GASOLINE
QUALITY CONTROL DATA

CLIENT : DELTA ENVIRONMENTAL SAMPLE I.D. # : BLANK
PROJECT # : FACIL.#836,TO # 836-94-3 DATE EXTRACTED : N/A
PROJECT NAME : BELLEVUE, WA DATE ANALYZED : 01/27/¢5
SAMPLE MATRIX : WATER UNITS : ug/L
METHOD : WA DOE WIPH-G/8020 (BETX)
DUP. DUP.
SAMPLE SPIKE SPIKED % SPIKED %
COMPOUNDS RESULT  ADDED RESULT REC. SAMPLE REC. RPD
BENZENE <0.500 20.0 20.3 102 N/A N/A N/A
TOLUENE <0.500 20.0 20.6 103 N/A N/A N/a
TOTAL XYLENES <0.500 40.0 41.1 103 N/A N/A N/A
GASCLINE <100 1000 999 100 N/A N/A N/A
CONTROL LIMITS % REC. RPD
BENZENE 89 - 110 10
TOLUENE 89 - 113 10
TOTAL XYLENES 89 - 111 10
GASOLINE 78 - 116 20
SURROGATE RECOVERIES SPIKE DUP. SPIKE LIMITS
BROMOFLUOROBENZENE 98 N/A 76 - 120

TRIFLUORCTOLUENE 100 N/A 50 - 150
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)! Ak. AndlyticalTechnologies, Inc.
ATI I.D. # 501103

BETX - GASOLINE
QUALITY CONTROL DATA

CLIENT . DELTA ENVIRONMENTAL SAMPLE I.D. # : 501094-8
PROJECT # : FACIL.#836,TO # 836-94-3 DATE EXTRACTED : N/A
PROJECT NAME : BELLEVUE, WA DATE ANALYZED : 01/25/95
SAMPLE MATRIX : WATER UNITS : ug/L
METHOD : WA DOE WTPH-G/8020 (BETX}
SAMPLE DUP. DUP.
SAMPLE DUP. SPIKE SPIKED % SPIKED %
COMPOUND RESULT RESULT RPD ADDED RESULT REC. RESULT REC. RPD
GASOLINE <100 <100 NC N/A N/A N/A N/A N/A N/A
CONTROL LIMITS % REC. RPD
GASOQOLINE N/A 20
SURROGATE RECOVERIES SAMPLE SAMPLE DUP. LIMITS
TRIFLUOROTOLUENE 96 28 50 - 150

NC = Not calculable.
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)! “K, AnalyticalTechnologies,Inc.
ATTI I.D. # 501103

BETX - GASOLINE
QUALITY CONTROL DATA

CLIENT : DELTA ENVIRONMENTAL SAMPLE I.D. # : 501094-4
PROJECT # : FACIL.#836,TO # 836-94-3 DATE EXTRACTED : N/A
PROJECT NAME : BELLEVUE, WA DATE ANALYZED : 01/25/95
SAMPLE MATRIX : WATER UNITS : ug/L
METHOD : WA DOE WIPH-G/8020 (BETX)
SAMPLE DUP. DUP.
SAMPLE DUP. SPTIKE SPIKED % SPIKED %

COMPOUND RESULT RESULT RPD ADDED RESULT REC. RESULT REC. RPD
BENZENE <0.500 N/a N/A 20.0 20.1 101 20.2 101 0
TOLUENE <0.500 N/A N/A 20.0 20.1 101 20.3 102 1
TOTAL XYLENES <0.500 N/A N/A  40.0 40.0 100 40.3 101 1
GASOLINE <100 <100 NC 1000 945 95 8932 93 1

CONTROL LIMITS % REC. RPD
BENZENE 86 -~ 113 10
TOLUENE 87 - 114 10
TOTAL XYLENES 85 - 113 10
GASOLINE 80 - 113 20

SURROGATE RECOVERIES SPIKE DUP. SPIKE LIMITS
BROMOFLUOROBENZENE g8 98 76 - 120
TRIFLUOROTOLUENE 96 96 50 - 150

NC = Not calculable.
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Acquired: 26-JAN-33  0:14

WADC WIPH-G | -

Channels FID

Filename; R1S9PE7

Methods X:\MAXDATA\PICARD\Q12395PC Operators ATI
Comnentsy RTI FUELS: R MISSION OF EXCELLENCE IN ANALYTICAL CHROMATOSRAPHY.
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Samples S01183-7 ° Channels FID
Aequireds 25-JAN-95 23:45  Nethod: X:\MAXDATR\PICARD\@12595RC
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fcquireds 25-JAN-95 f2:21

Channel: FID

Kethod: X:\MAXDATA\PICARD:BIZ395PC
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Dperator: AT
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WA DO~ WTPH-G

Banpler WRB 1-25

Acquired; 25-JAN-95 11:@7

Channel: FID -
¥ethod: X:\MAXDRTA\PICRRONGI259EPC

Coamentsy ATI FUELS: A WISSION OF EXCELLENCE IN ANALYTICAL CHROMATOBRAPHY.
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Sampie: WRB 1-26 Channel: FID Filenase: R1269P33
foquireds 26-JAN-95 10:91  Methed: X:\MAXDATA\PICARD\@LZ6STFC . Operator: ATI
Comments: ATT FUELS: A MISSION OF EXCELLERNCE IN ANRLYTICAL CHROMATOGRARHY,
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CONTINUING CALIBRATION

Sample; ST0-C & Channel: FID . Filenasel R1239PG1
Aoquireds 25-JAN-95 10:68  Method: X:\MAXDATA\PICARD\@I2395PC Dperators ATI
Comeentss ATI FUELS: A WISSION OF EXCELLENCE IN ANALYTICAL CHROMATOGRAPHY,
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CONTINUING CALIBRATION

Sample; STD-C G Channel: FID Filenamer R1Z63F81
Acquired: 26-JAN-G5  9:32  Methed: X:\WAXDATAVRICARDV@!IZHYSFC. Operators ATI
Cossents: ATT FUELS: A MISSION OF EXCELLENCE IN ANALYTICAL CHROMATOGRAFHY.
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CONTINUING CALIBRATION

Sample; Si-C 6 Channels FID ‘ Filename: RIZB9P4S
foquired: 27-JAN-85  £:13  Method: X:\MAXDATA\PICARDAEIZ6YSPC Operator: ATI
Comments: ATI FUZLS: R KISSION OF £XCELLENCE IN ARALYTICAL CHROMATOSRARHY.
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):! !K: AnalyticalTechnologies,Inc. 550 Naches avenue, ., suite 101, Renton, WA 98055 (206) 2268335

Karen L. Mixon, Laboratory Manager

ATI I.D. # 412178

January 17, 1985

Delta Environmental
3150 Richards Rd.
Suite 100

Bellevue WA 98005

Attention : Andy Smith

Project Number : Facil.#836,Task Order # 836-94-3

Project Name : Bellevue, WA

Dear Mr. Smith:

On December 22, 1994, Analytical Technologies, Inc. (ATI), received 27
samples for analysis. The samples were analyzed with EPA methodology
or equivalent methods as specified in the attached analytical schedule.

The results, sample cross reference, and quality control data are
enclosed.

S
L

Sincerely,

Diana Spence <
Project Manager

DS/hal/ff

Enclosure

Corporate Offices: 5550 Morehouse Drive  San Diego, CA 92124 (619) 458-2444
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ATI I.D. # 412178

SAMPLE CROSS REFERENCE SHEET
CLIENT : DELTA ENVIRONMENTAL
PROJECT # : FACIL.#836,TASK CORDER # 836-94-3

PROJECT NAME : BELLEVUE, WA

12/21/94
12/21/94
12/21/94
12/21/94
12/21/94
12/21/94
12/20/94
12/207/94
12/20/94
12/20/94
12/20/94
12/20/94
12/20/94
12/20/94
12/20/94
12/20/94
12/20/94
12/20/94
12/20/%4
12/20/94
12/20/94
12/20/94
12/20/94
12/20/94
12/20/94
12/21/94
12/21/94

ATI # CLIENT DESCRIPTION
412178-1 AS-1-5
412178-2 AS-1-10
412178-3 AS-1-12
412178-4 AS-1-15
412178-5 AS-1-20
412178-6 AS-1-25
412178-7 AS-2-5
412178-8 AS-2-7
412178-9 AS-2-12
412178-10 AS-2-15
412178-11 AS-2-17
412178-12 AS-2-19
412178-13 AS-2-22
412178-14 AS-2-24
412178-15 TMW-1-5
412178-16 TMW-1-10
412178-17 TMW-1-14
412178-18 TMW-2-5
412178-19 TMW-2-10
412178-20 TMW-2-14
412178-21 MW-7-6
412178-22 MW-7-7
412178-23 MW-7-10
412178-24 MW-7-15
412178-25 MW-7-19
412178-26 sp-1
412178-27 SP-2
----- TOTALS -----
MATRIX # SAMPLES
SOIL 27

The samples from this project will be disposed of in thirty (30) days

from the date of the report. If an extended storage period is required,

please contact our sample control department before the scheduled

disposal date.
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ATI I.D. # 412178

ANATYTICAL SCHEDULE ®

CLIENT : DELTA ENVIRONMENTAL
PROJECT # : FACIL.#836,TASK ORDER # 836-94-3
PROJECT NAME : BELLEVUE, WA

ANALYSIS TECHNIQUE REFERENCE LAB

POLYCHLORINATED BIPHENYLS (PCRs) GC/ECD EPA B080 R

BETX GC/PID EPA 8020 R

TOTAL PETROLEUM HYDROCARBONS GC/FID WA DOE WTPH-G R

HYDROCARBON IDENTIFICATION GC/FID WA DOE WTPH-HCID R

TOTAL PETROLEUM HYDROCARBONS GC/FID WA DOE WTPH-D R

PETROLEUM HYDROCARBONS IR WA DOE WTPH-418.1 R

MODIFIED

ARSENIC AR/GF EPA 7060 R

BARITUM ICAP EpPA 6010 R

CADMIUM ICAP EPA 6010 R

CHROMIUM ICAP EPA 6010 R

LEAD ICaAP EPA 6010 R
* 1

MERCURY AA/COLD VAPOR EPA 7471 R

SELENIUM AA/GF EPLA 7740 R

SILVER ICAP EPA 6010 R

MOISTURE . GRAVIMETRIC CLP SOW ILMO1.0 R

R = ATI - Renton

SD = ATI - San Diego

PHX = ATI - Phoenix

PTL, = ATI - Portland

ANC = ATI - Anchorage

PNR = ATI - Pensacola

FC = ATI - Fort Collins

SUB Subcontract
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ATI I.D. # 412178

PCB ANALYSIS
DATA SUMMARY

CLIENT : DELTA ENVIRONMENTAL DATE SAMPLED : N/A
PROJECT # : FACIL.#836,TASK ORDER # 836-94-3 DATE RECEIVED : N/A
PROJECT NAME : BELLEVUE, WA DATE EXTRACTED : 01/10/95
CLIENT I.D. : METHOD BLANK DATE ANALYZED : 01/12/95
SAMPLE MATRIX : SOIL UNITS : mg/Kg
EPA METHOD : 8080 DILUTION FACTOR : 1
RESULTS ARE CORRECTED FOR MOISTURE CONTENT
COMPOUNDS RESULTS
PCB 1016 ottt titetenseetn e e eaennn <0.033
PCB 1221 <0.033
PCB 1232 <0.033
PCB 1242 ttteten e ee e e e e e <0.033
PCB 1248 <0.033
PCB 1254 <0.033
PCB 2260 & veieeieesea e e et <0.033

SURROGATE PERCENT RECOVERY LIMITS
DECACHLOROBIPHENYL 98 52 - 125

DIBUTYLCHLORENDATE 79 24 - 137
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ATI I.D. # 412178-26

PCB ANALYSIS
DATA SUMMARY

CLIENT : DELTA ENVIRONMENTAﬂ DATE SAMPLED : 12/21/94
PROJECT # : FACIL.#836,TASK ORDER # 836-94-3 DATE RECEIVED : 12/22/94
PROJECT NAME : BELLEVUE, WA DATE EXTRACTED : 01/10/95
CLIENT I.D. : SP-1 DATE ANALYZED : 01/12/95
SAMPLE MATRIX : SOIL UNITS : mg/Kg
EPA METHOD : 8080 DILUTION FACTCR : 1
RESULTS ARE CORRECTED FOR MQISTURE CONTENT
COMPOUNDS RESULTS
PCB 1016 i e e e e <0.037
PCB 1221 <0.037
PCB 1232 <0.037
PCB 1242 ittt it e aee et ta e <0.037
PCB 1248 <0.037
PCEB 1254 <0.037
O B <0.037

SURROGATE PERCENT RECOVERY LIMITS
DECACHLOROBIPHENYL 102 52 - 125

DIBUTYLCHLORENDATE 95 24 - 137
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ATI I.D. # 412178

PCE ANALYSIS
QUALITY CONTROL DATA

CLIENT : DELTA ENVIRONMENTAﬁ SAMPLE I.D. # : BLANK
PROJECT # : FACIL.#836,TASK ORDER # 836-94-3 DATE EXTRACTED : 01/10/95
PROJECT NAME : BELLEVUE, WA DATE ANALYZED : 01/12/95
SAMPLE MATRIX : SOIL UNITS : mg/Kg
EPA METHOD : 8080
DUP. DUP.
SAMPLE SPIKE SPIKED % SPIKED %
COMPQUNDS RESULT ADDED RESULT REC. SAMPLE REC. RPD
PCB 1260 <0.0333 0.333 0.345 104 N/A N/A N/A
CONTROL LIMITS % REC. RPD
PCB 1260 74 - 120 31
SURROGATE RECOVERIES SPIKE DUP. SPIKE LIMITS
DECACHLOROBIPHENYL ' 100 N/A 52 - 125

DIBUTYLCHLORENDATE 85 N/A 24 - 137
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ATI I.D. # 412178

PCB ANALYSIS
QUALITY CONTROL DATA

CLIENT : DELTA ENVIRONMENTAL | SAMPLE I.D. # : 501024-1
PROJECT # : FACIL.#836,TASK ORDER # 836-94-3 DATE EXTRACTED : 01/10/95
PROJECT NAME : BELLEVUE, WA DATE ANALYZED : 01/12/95
SAMPLE MATRIX : SOIL UNITS : mg/Kg
EPA METHOD : 8080
DUP. DUP.
SAMPLE SPIKE SPIKED % SPIKED %
COMPOUNDS RESULT ADDED RESULT REC. SAMPLE REC. RPD
PCB 1260 <0.0333 0.333 0.374 112 0.372 112 1
CONTROL LIMITS % REC. RPD
PCB 1260 55 - 131 31
SURROGATE RECOVERIES SPIKE DUP. SPIKE LIMITS
DECACHLOROBIPHENYL 104 106 52 - 125

DIBUTYLCHLORENDATE 107 97 24 - 137
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ATI I.D. # 412178

BETX - GASOLINE
DATA SUMMARY

CLIENT : DELTA ENVIRONMENTAﬂ DATE SAMPLED : N/A
PROJECT # : FACIL.#836,TASK ORDER # 836-94-3 DATE RECEIVED : N/A
PROJECT NAME : BELLEVUE, WA DATE EXTRACTED : 12/27/94
CLIENT I.D. : METHOD BLANK DATE ANALYZED : 12/28/94
SAMPLE MATRIX : SOIL UNITS : mg/Kg
METHOD WA DOE WTPH-G/8020 (BETX) DILUTION FACTOR : 1
RESULTS ARE CORRECTED FOR MOISTURE CONTENT
COMPOUNDS RESULTS
BENZENE . ittt i it st it st aneennnnanay <0.025
ETHYLBENZENE <0.025
TOLUENE <0.025
TOTAL XYLENES ... .. i ittt eieeennn <0.025
FUEL HYDROCARBONS <5
HYDROCARBON RANGE TOLUENE TO DODECANE
HYDROCAREBON QUANTITATION USING GASCLINE

SURROGATE PERCENT RECOVERY LIMITS
BROMOFLUOROBENZENE ... ...ttt iiinnnnnnnnn 104 52 - 116

TRIFLUOROTOLUENE 104 50 - 150
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BETX - GASOLINE
DATA SUMMARY

ATI I.D. # 412178-2

CLIENT : DELTA ENVIRONMENTAﬂ DATE SAMPLED 12/21/94
PROJECT # FACIL.#836,TASK ORDER # 836-94-3 DATE RECEIVED 12/22/94
PROJECT NAME BELLEVUE, WA DATE EXTRACTED 12/27/94
CLIENT I.D. : AS-1-10 DATE ANALYZED : 12/29/94
SAMPLE MATRIX : SOIL UNITS : mg/Kg
METHOD WA DOE WTPH-G/8020 (BETX) DILUTION FACTOR : 1
RESULTS ARE CORRECTED FOR MOISTURE CONTENT

COMPOUNDS RESULTS

BENZENE ...ttt ittt ettt it e <0.028

ETHYLBENZENE 0.053

TOLUENE <0.028

TOTAL XYLENES ..ttt it i eteeeennnnnnnnns 0.18

FUEL HYDROCARBONS 11

HYDROCARBON RANGE
HYDROCARBON QUANTITATION USING

SURROGATE PERCENT RECOVERY

BROMOFLUOROBENZENE
TRIFLUOROTOLUENE

------------------------

TOLUENE TO DODECANE
GASOLINE

LIMITS
100 52 - 116
83 50 - 150
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ATI I.D. # 412178-9

BETX - GASQOLINE
DATA SUMMARY

CLIENT : DELTA ENVIRONMENTAL DATE SAMPLED : 12/20/94
PROJECT # : FACIL.#836,TASK ORDER # 836-94-3 DATE RECEIVED : 12/22/94
PROJECT NAME : BELLEVUE, WA DATE EXTRACTED : 12/27/94
CLIENT I.D. r AS-2-12 ' DATE ANALYZED : 12/29/94
SAMPLE MATRIX : SOIL UNITS : mg/Kg
METHOD WA DOE WTPH-G/8020 (BETX) DILUTION FACTOR : 1
RESULTS ARE CORRECTED FOR MOISTURE CONTENT
COMPQOUNDS RESULTS
BENZENE . i e e e e e e e <0.030
ETHYLBENZENE <0.030
TOLUENE <0.030
TOTAL XYLENES @ ...ttt iietaannenanenns <0.030
FUEL HYDROCARBONS <6
HYDROCARBON RANGE TOLUENE TC DODECANE
HYDROCARBON QUANTITATION USING GASOLINE

SURROGATE PERCENT RECOVERY LIMITS
BROMOFLUORCBENZENE e it 97 52 - 116

TRIFLUQROTCLUENE 85 50 - 150
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ATI I.D. # 412178-21

BETX - GASOLINE
DATA SUMMARY

CLIENT : DELTA ENVIRONMENTAL DATE SAMPLED : 12/20/94
PROJECT # : FACIL.$#836,TASK ORDER # 836-94-3 DATE RECEIVED : 12/22/94
PROJECT NAME : BELLEVUE, WA DATE EXTRACTED : 12/27/94
CLIENT I.D. : MW-7-6 DATE ANALYZED : 12/30/94
SAMPLE MATRIX : SOIL UNITS : mg/Kg
METHOD WA DOE WTPH-G/8020 (BETX) DILUTION FACTOR : 1
RESULTS ARE CORRECTED FOR MOISTURE CONTENT
COMPOUNDS RESULTS
BENZENE ot vttitieeneeee e oneeeeeeaeanns <0.028
ETHYLBENZENE 0.67
TOLUENE 0.11
TOTAL XYLENES o\ttt enenn i ieeeenenenennnn 3.3
FUEL HYDROCARBONS 400 D5
HYDROCARBON RANGE TOLUENE TO DODECANE
HYDROCARBON QUANTITATION USING GASOLINE

SURROGATE PERCENT RECOVERY LIMITS
BROMOFLUOROBENZENE .« vt vvs e te e e eeeenns 98 52 - 116
TRIFLUOROTOLUENE 83 50 - 150

D5 = Value from a twenty fold diluted analysis.
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ATI I.D. # 412178

BETX - GASOLINE
QUALITY CONTRCL DATA °

CLIENT : DELTA ENVIRONMENTAL SAMPLE I.D. # : BLANK
PROJECT # : FACIL.#836,TASK ORDER # 836-94-3 DATE EXTRACTED : 12/27/94
PROJECT NAME : BELLEVUE, WA DATE ANALYZED : 12/28/94
SAMPLE MATRIX : SOIL UNITS : mg/Kg
METHOD : WA DOE WIPH-G/8020 (BETX)
DUP. DUP.
SAMPLE SPIKE SPIKED % SPIKED %

COMPOUNDS RESULT ADDED RESULT REC. SAMPLE REC. RPD
BENZENE <0.0250 1.00 1.05 105 N/A N/A  N/A
TOLUENE <0.0250 1.00 1.09 109 N/A N/A  N/A
TOTAL XYLENES <0.0250 2.00 2.19 110 N/A N/A N/A
GASOLINE <5.00 50.0 51.3 103 N/A N/A N/A

CONTROL LIMITS % REC. RPD
BENZENE 82 - 109 20
TOLUENE 86 - 116 20
TOTAL XYLENES 83 - 119 20
GASOLINE 78 - 115 20

SURROGATE RECOVERIES SPIKE DUP. SPIKE LIMITS
BROMOFLUOROBENZENE 107 N/A 52 - 116

TRIFLUORCTOLUENE 109 N/a 50 - 150
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ATI I.D. # 412178

BETX - GASOLINE
QUALITY CONTROL DATA

CLIENT : DELTA ENVIRONMENTAL SAMPLE I.D. #
PROJECT # : FACIL.#836,TASK ORDER # 836-94-3 DATE EXTRACTED
PROJECT NAME : BELLEVUE, WA DATE ANALYZED
SAMPLE MATRIX : SOIL UNITS
METHOD : WA DOE WTPH-G/8020 (BETX)
SAMPLE DUP.
SAMPLE DUP. SPIKE SPIKED % SPIKED
COMPOUND RESULT RESULT RPD ADDED RESULT REC. RESULT
GASOLINE <5.00 <5.00 NC N/A N/A N/A N/A
CONTROL LIMITS % REC.
GASOLINE N/A
SURROGATE RECOVERIES SAMPLE SAMPLE DUP,
TRIFLUOROTOLUENE 93 86

NC = Not calculable.

412187-1

12/27/94
: 12/29/94

mg/Kg

LIMITS

50 - 150
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ATI I.D. #

QUALITY CONTROL DATA

412178

SAMPLE I.D. #

412158-4
12/27/94
12/29/94
mg/Kg

RFD
20
20
20
20
LIMITS

52 - 116

CLIENT : DELTA ENVIRONMENTAL
PROJECT # : FACIL.#836,TASK ORDER # 836-94-3 DATE EXTRACTED
PROJECT NAME : BELLEVUE, WA DATE ANALYZED
SAMPLE MATRIX : SOIL | UNITS
METHOD : WA DOE WTPH-G/8020 (BETX)
SAMPLE DUP.
SAMPLE DUP. SPIKE SPIKED % SPIKED
COMPOUND RESULT RESULT RPD ADDED RESULT REC. RESULT
BENZENE <0.0250 N/A N/A 1.00 0.920 92  0.937
TOLUENE <0.0250 N/A N/A 1.00 0.958 96  0.964
TOTAL XYLENES <0.0250 N/A N/A 2.00 1.90 95  1.93
GASOLINE 5.94  5.04 16 50.0 46.4 81  45.1
CONTROL LIMITS ¥ REC.
BENZENE 62 - 105
TOLUENE 63 - 115
TOTAL XYLENES 64 - 117
GASOLINE 59 - 111
SURROGATE RECOVERIES SPIKE DUP. SPIKE
BROMOFLUOROBENZENE 92 94
TRIFLUOROTOLUENE 78 78

50 - 150



14

)! g\ AnalyticalTechnologies,Inc.
ATI I.D. # 412178

HYDROCARBON IDENTIFICATION
DATA SUMMARY '

CLIENT : DELTA ENVIRONMENTAL DATE SAMPLED : N/A
PROJECT # : FACIL.#836,TASK ORDER # 836-94-3 DATE RECEIVED : N/A
PROJECT NAME : BELLEVUE, WA DATE EXTRACTED : 12/28/94
CLIENT I.D. : METHCD BLANK DATE ANALYZED : 12/30/94
SAMPLE MATRIX : SOIL UNITS : mg/Kg
METHOD WA DOE WIPH-HCID DILUTION FACTCR : 1

RESULTS ARE CORRECTED FOR MOISTURE CONTENT

GASCLINE CONCENTRATION LESS THAN 20 mg/Kg BY WA DOE WTPH-HCID.
DIESEL CONCENTRATION LESS THAN 50 mg/Kg BY WA DOE WTPH-HCID.
PETROLEUM HYDROCARBONS >C24 CONCENTRATION LESS THAN 100 mg/Kg BY WA DOE
WIPH-HCID.
SURROGATE PERCENT RECOVERY LIMITS

O-TERPHENYL 127 . 50 - 150
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ATI I.D. # 412178-26

HYDROCARBON IDENTIFICATION
DATA SUMMARY '

CLIENT : DELTA ENVIRONMENTAL DATE SAMPLED : 12/21/94
PROJECT # : PACIL.#836,TASK ORDER # 836-94-3 DATE RECEIVED : 12/22/94
PROJECT NAME : BELLEVUE, WA DATE EXTRACTED : 12/28/94
CLIENT I.D. : SP-1 DATE ANALYZED : 12/30/94
SAMPLE MATRIX : SOIL UNITS . mg/Kg
METHOD WA DOE WTPH-HCID DILUTION FACTOR : 1

RESULTS ARE CORRECTED FOR MOISTURE CONTENT

GASOLINE CONCENTRATION LESS THAN 20 mg/Kg BY WA DOE WTPH-HCID.
DIESEL QUALITATIVELY IDENTIFIED BY WA DOE WIPH-HCID.

PETROLEUM HYDROCARBONS >C24 QUALITATIVELY IDENTIFIED BY WA DOE WTPH-HCID.

SURROGATE PERCENT RECOVERY LIMITS

O-TERPHENYL 114 50 - 150
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ATI I.D. # 412178-27

HYDROCARBON IDENTIFICATION
DATA SUMMARY )

CLIENT : DELTA ENVIRONMENTAL DATE SAMPLED : 12/21/94
PROJECT # : FACIL.#836,TASK ORDER # 836-94-3 DATE RECEIVED : 12/22/94
PROJECT NAME : BELLEVUE, WA DATE EXTRACTED : 12/28/94
CLIENT I.D. : SP-2 DATE ANALYZED : 12/30/94
SAMPLE MATRIX : SOIL UNITS : mg/Kg
METHOD WA DOE WTPH-HCID DILUTION FACTOR : 1

RESULTS ARE CORRECTED FOR MOISTURE CONTENT

GASOLINE CONCENTRATION LESS THAN 20 mg/Kg BY WA DOE WTPH-HCID.
DIESEL QUALITATIVELY IDENTIFIED BY WA DOE WTPH-HCID.

PETROLEUM HYDROCARBONS >C24 QUALITATIVELY IDENTIFIED BY WA DOE WTPH-HCID.

SURRCGATE PERCENT RECQOVERY LIMITS

O-TERPHENYL 113 50 - 150
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ATI I.D. # 412178

TOTAL PETROLEUM HYDROCARBONS

DATA SUMMARY

CLIENT : DELTA ENVIRONMENTAL DATE SAMPLED : N/A
PROJECT # : FACIL.#836,TASK ORDER # 836-94-3 DATE RECEIVED : N/A
PROJECT NAME : BELLEVUE, WA DATE EXTRACTED : 12/23/94
CLIENT I.D. : METHOD BLANK DATE ANALYZED : 01/04/95
SAMPLE MATRIX : SOIL UNITS : mg/Kg
METHOD WA DOE WIPH-D DILUTION FACTOR : 1

RESULTS ARE CORRECTED FOR MOISTURE CONTENT

FUEL HYDROCARBONS
HYDROCARBON RANGE
HYDROCARBON QUANTITATION USING

SURROGATE PERCENT RECOVERY

O-TERFHENYL

RESULTS
<10
C1lz2 - C24
DIESEL
LIMITS
S0 50 - 150
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ATI I.D. # 412178

TOTAL PETROLEUM HYDROCARRBONS
DATA SUMMARY '

CLIENT : DELTA ENVIRONMENTAﬁ DATE SAMPLED : N/A
PROJECT # : FACIL.#836,TASK ORDER # 836-94-3 DATE RECEIVED : N/A
PROJECT NAME : BELLEVUE, WA DATE EXTRACTED : 01/06/95
CLIENT I.D. : METHOD BLANK DATE ANALYZED : 01/06/95
SAMPLE MATRIX : SOIL UNITS : mg/Kg
METHOD WA DOE WTPH-D DILUTION FACTOR : 1
RESULTS ARE CORRECTED FOR MOISTURE CONTENT
COMPOUNDS RESULTS
FUEL HYDROCARBONS <10
HYDROCARBON RANGE Ciz - C24
HYDROCARBON QUANTITATION USING DIESEL

SURROGATE PERCENT RECOVERY LIMITS

O-TERPHENYL 96 50 - 150
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ATI I.D. # 412178-21

TOTAL PETROLEUM HYDROCARBONS
DATA SUMMARY :

CLIENT : DELTA ENVIRONMENTAL g DATE SAMPLED : 12/20/94
PROJECT # : FACIL.#836,TASK ORDER # 836-94-3 DATE RECEIVED : 12/22/94
PROJECT NAME : BELLEVUE, WA DATE EXTRACTED : 12/23/%4
CLIENT I.D. : MW-7-6 DATE ANALYZED : 01/04/95
SAMPLE MATRIX : SOQIL UNITS : mg/Kg
METHOD WA DOE WTPH-D DILUTION FACTOR : 1
RESULTS ARE CORRECTED FOR MOISTURE CONTENT
COMPOUNDS RESULTS
FUEL HYDROCARBONS 37
HYDROCARBON RANGE Cl2 - C24
HYDROCARBON QUANTITATION USING DIESEL

SURROGATE PERCENT RECOVERY LIMITS

O-TERPHENYL 85 50 - 150
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ATI I.D. # 412178-26

TOTAL PETROLEUM HYDROCARBONS
DATA SUMMARY :

CLIENT : DELTA ENVIRONMENTAL DATE SAMPLED . 12/21/94
PROJECT # : FACIL.#836,TASK ORDER # 836-94-3 DATE RECEIVED : 12/22/94
PROJECT NAME : BELLEVUE, WA DATE EXTRACTED : 01/06/95
CLIENT I.D. : SP-1 DATE ANALYZED : 01/06/95
SAMPLE MATRIX : SOIL UNITS : mg/Kg
METHOD WA DOE WTPH-D DILUTION FACTOR : 5
RESULTS ARE CORRECTED FOR MOISTURE CONTENT
COMPOUNDS RESULTS
FUEL HYDROCARBONS 590
HYDROCARBON RANGE Cc12 - C24
HYDROCARBON QUANTITATION USING DIESEL

SURROGATE PERCENT RECOVERY LIMITS

OC-TERPHENYL 112 50 - 150
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ATI I.D. # 412178

TOTAL PETROLEUM HYDROCARBONS
QUALITY CONTROL DATA

CLIENT : DELTA ENVIRONMENTAL SAMPLE I.D. # : BLANK
PROJECT # : FACIL.#836,TASK ORDER # 836-94-3 DATE EXTRACTED : 12/23/94
PROJECT NAME : BELLEVUE, WA DATE ANALYZED : 01/04/95
SAMPLE MATRIX : SOIL UNITS : mg/Kg
METHOD : WA DOE WTPH-D
DUP. DUP.
SAMPLE  SPIKE SPIKED % SPIKED %

COMPOUNDS RESULT ADDED RESULT REC. SAMPLE REC. RPD
DIESEL <10.0 200 171 86 172 86 1

CONTROL LIMITS % REC. RPD
DIESEL 69 - 115 20

SURROGATE RECOVERIES SPIKE DUP. SPIKE LIMITS

O-TERPHENYL g3 95 50 - 150
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ATI I.D. # 412178

TOTAL PETROLEUM HYDROCARBONS
QUALITY CONTROL DATA

CLIENT : DELTA ENVIRONMENTAL SAMPLE I.D. # : BLANK
PROJECT # : FACIL.#836,TASK ORDER # 836-94-3 DATE EXTRACTED : 01/06/95
PROJECT NAME : BELLEVUE, WA DATE ANALYZED : 01/06/95
SAMPLE MATRIX : SOIL UNITS : mg/Kg
METHOD : WA DOE WTPH-D
DUP. DUP.
SAMPLE SPIKE SPIKED % SPIKED %

COMPQOUNDS RESULT ADDED RESULT REC. SAMPLE REC. RPD
DIESEL <10.0 200 199 100 205 103 3

CONTROL LIMITS % REC. RPD
DIESEL 69 - 115 20

SURROGATE RECOVERIES SPIKE DUP. SPIKE LIMITS

O-TERPHENYL 101 102 50 - 150
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ATI I.D. # 412178

TOTAL PETROLEUM HYDROCARBONS
QUALITY CONTROL DATA

CLIENT . DELTA ENVIRONMENTAL SAMPLE I.D. #
PROJECT # : FACIL.#836,TASK ORDER # 836-94-3 DATE EXTRACTED
PROJECT NAME : BELLEVUE, WA DATE ANALYZED
SAMPLE MATRIX : SOIL UNITS
METHOD . : WA DOE WTPH-D
SAMPLE DUP.
SAMPLE DUP. SPIKE SPIKED % SPIKED
COMPOUND RESULT RESULT RPD ADDED RESULT REC. RESULT
DIESEL 118 114 3 N/A  N/A N/A  N/A
CONTROL LIMITS % REC.
DIESEL N/B
SURROGATE RECOVERIES SAMPLE SAMPLE DUP.

O-TERPHENYL 80 89

412158-2

12/23/94
: 01/03/95
: mg/Kg

LIMITS

50 - 150
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ATI I.D. # 412178

TOTAL PETROLEUM HYDROCARBONS
QUALITY CONTROL DATA *

CLIENT : DELTA ENVIRONMENTAL SAMPLE I.D. #
PROJECT # : FACIL.#836,TASK ORDER # 836-94-3 DATE EXTRACTED
PROJECT NAME : BELLEVUE, WA DATE ANALYZED
SAMPLE MATRIX : SOIL UNITS
METHOD : WA DOE WTPH-D
SAMPLE DUP.
SAMPLE DUP. SPIKE SPIKED % SPIKED
COMPOUND RESULT RESULT RPD ADDED RESULT REC. RESULT
DIESEL 333 242 32F N/A N/A N/A N/A
CONTROL LIMITS % REC.
DIESEL N/A
SURROGATE RECOVERIES SAMPLE SAMPLE DUP.
O-TERPHENYL 89 109

F = Out of limits due to matrix interference.

412156-18
12/23/94
01/05/95
mg/Kg

LIMITS

50 - 150
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égAno[yticolTechnologies,lnc.
ATI I.D. # 412178

TOTAL PETROLEUM HYDROCARBONS
QUALITY CONTROL DATA *

CLIENT . DELTA ENVIRONMENTAL SAMPLE I.D. # : 412156-25
PROJECT # : FACTL.#836,TASK ORDER # 836-94-3 DATE EXTRACTED : 12/23/94
PROJECT NAME : BELLEVUE, WA DATE ANALYZED : 01/04/95
SAMPLE MATRIX : SOIL UNITS : mg/Kg
METHOD : WA DOE WTPH-D
DUP. DUP.
SAMPLE SPIKE SPIKED % SPIKED %
COMPOUNDS RESULT ADDED RESULT REC. SAMPLE REC. RPD
DIESEL 935 200 1110 88 1230 148G 10
CONTROL LIMITS % REC. RPD
DIESEL 61 - 120 20
SURROGATE RECOVERIES SPIKE DUP. SPIKE LIMITS
O- TERPHENYL 99 101 50 - 150

G = Out of limits due to high levels of target analytes in sample.
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). !k, AndlyticolTechnologies, inc.
ATI I.D. # 412178

TOTAL PETROLEUM HYDROCARBONS
QUALITY CONTROL DATA

CLIENT . DELTA ENVIRONMENTAL | SAMPLE I.D. # : 412178-26
PROJECT # . FACIL.#836,TASK ORDER # 836-94-3 DATE EXTRACTED : 01/06/95
PROJECT NAME : BELLEVUE, WA DATE ANALYZED : 01/06/95
SAMPLE MATRIX : SOIL UNITS : mg/Kg
METHOD : WA DOE WTPH-D
SAMPLE DUP. DUP.
SAMPLE DUP. SPIKE SPIKED % SPIKED %

COMPOUND RESULT RESULT RPD ADDED RESULT REC. RESULT REC. RPD
DIESEL 535 460 15 200 707 86 768 117 8

CONTROL LIMITS % REC. RPD
DIESEL 61 - 120 20

SURROGATE RECOVERIES SPIKE DUP. SPIKE LIMITS

O-TERPHENYL 116 120 5¢ - 150
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)5 Ak, AnalyticalTechnologies, Inc.
ATI I.D. # 412178

TOTAL PETROLEUM HYDROCARBONS
DATA SUMMARY :

CLIENT : DELTA ENVIRONMENTAL DATE EXTRACTED : 12/24/94
PROJECT # : FACIL.#836,TASK ORDER # 836-94-3 DATE ANALYZED : 12/27/94
PROJECT NAME : BELLEVUE, WA UNITS : mg/Kg
METHOD WA DOE WTPH-418.1 MODIFIED SAMPLE MATRIX : SOIL
RESULTS ARE CORRECTED FOR MOISTURE CONTENT

TOTAL TOTAL

PETROLEUM PETROLEUM
ATI I.D. # CLIENT I.D. HYDROCARBONS HYDROCARBONS *
412178-21 MW-7-6 160 160
METHOD BLANK - <20 <20

* Reanalyzed after second aliquot of silica gel added.
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é&k_}AnolyficolTechnologies,Inc.

ATI I.D. # 412178

TOTAL PETROLEUM HYDROCARBONS
DATA SUMMARY !

CLIENT : DELTA ENVIRONMENTAL DATE EXTRACTED : 01/06/95
PROJECT # : FACIL.#836,TASK ORDER # 836-94-3 DATE ANALYZED : 01/06/95
PROJECT NAME : BELLEVUE, WA UNITS : mg/Kg
METHOD WA DOE WIPH-418.1 MODIFIED SAMPLE MATRIX : SOIL
RESULTS ARE CORRECTED FOR MOISTURE CONTENT

TOTAL TOTAL

PETROLEUM PETROLEUM
ATI I.D. # CLIENT I.D. HYDROCARBONS HYDROCARBONS *
412178-26 Sp-1 2100 D3 2000 D3
METHOD BLANK - <20 <20

D3 = Value from a five fold diluted analysis.
* Reanalyzed after second aligquot of silica gel added.
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):5 !k, AnalyticolTechnologies, inc.
ATT I.D. # 412178
TOTAL PETROLEUM HYDROCARBONS
QUALITY CONTROL DATA °

CLIENT : DELTA ENVIRONMENTAL SAMPLE I.D. # : BLANK
PROJECT # : FACIL.#836,TASK ORDER # 836-94-3 DATE EXTRACTED : 12/24/94
PROJECT NaME : BELLEVUE, WA DATE ANALYZED 2 12/27/94
METHOD : WA DOE WIPH-418.1 MODIFIED UNITS : mg/Kg

SAMPLE MATRIX : SOIL

SAMPLE DUP. DUP.
SAMPLE DUP. SPIKE SPIKED % SPIKED %
COMPOUND RESULT RESULT RPD ADDED RESULT REC. RESULT REC. RPD
PETROLEUM
HYDROCARBONS
(MOTOR OIL) <20.0 N/A N/A 400 520 130 532 133 2

% Recovery = (Spiked Result - Sample Result)
Spike Concentration
RPD (Relative % Difference) = | (Spike Result - Dup. Spike Result ) |

Average Result
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)! !k, AndlyticalTechnologies,inc.

ATI I.D. # 412178

TOTAIL PETROLEUM HYDROCARBONS
QUALITY CONTROL DATA®

CLIENT : DELTA ENVIRONMENTAL SAMPLE I.D. # : BLANK
PROJECT # : FACIL.#836,TASK ORDER # 836-94-3 DATE EXTRACTED : 01/06/95
PROJECT NAME : BELLEVUE, WA DATE ANATYZED : 01/06/85
METHCD : WA DOE WIPH-418.1 MODIFIED UNITS : mg/Kg

SAMPLE MATRIX : SOIL

SAMPLE DUP. pyp.

SAMPLE DUP. SPIKE SPIKED % SPIKED %
COMPOUND RESULT RESULT RPD ADDED RESULT REC. RESULT REC. RPD
PETROLEUM
HYDROCARBONS
(MOTOR CIL) <20.0 N/A N/A 400 522 131 N/A N/A N/A

* !
% Recovery = (Spiked Result - Sample Result)
------------------------------- x 100
Spike Concentration

RPD (Relative % Difference) = | (Spike Result - Dup. Spike Result ) |

Average Result



31

)! *\, AnclyticalTechnologies,Inc.
ATI I.D. # 412178

TOTAL PETROLEUM HYDROCAREONS
QUALITY CONTROL DATA

CLIENT : DELTA ENVIRONMENTAL SAMPLE I.D. # : 412158-4
PROJECT # : FACIL.#836,TASK ORDER # 836-94-3 DATE EXTRACTED : 12/24/94
PROJECT NAME : BELLEVUE, WA DATE ANALYZED : 12/27/%4
METHOD : WA DOE WIPH-418.1 MODIFIED UNITS : mg/Kg

SAMPLE MATRIX : SOIL

SAMPLE DuUPp. DUP.

SAMPLE DUP. SPIKE SPIKED % SPIKED %
COMPOUND RESULT RESULT RPD ADDED RESULT REC. RESULT REC. RPD
PETROLEUM
HYDROCARBONS
(MOTOR OIL) 144 144 0 400 632 124 N/a N/A N/a

\?
% Recovery = (Spiked Result - Sample Result)
------------------------------- x 100
Spike Concentration

RPD (Relative % Difference) = | (Spike Result - Dup. Spike Result ) |

Average Result
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)! ;k, AndlyticalTechnologies,Inc.
ATI I.D. # 412178

TOTAL PETROLEUM HYDROCARBONS
QUALITY CONTROL DATA -

CLIENT : DELTA ENVIRONMENTAL SAMPLE I.D. # : 412178-26
PROJECT # : FACIL.#836,TASK ORDER # 836-94-3 DATE EXTRACTED : 01/06/95
PROJECT NAME : BELLEVUE, WA DATE ANALYZED : 01/06/95
METHOD : WA DCE WIPH-418.1 MODIFIED UNITS : mg/Kg

SAMPLE MATRIX : SOIL

SAMPLE DUP. DUP.

SAMPLE DUP. SPIKE SPIKED % SPIKED %
COMPOUND RESULT RESULT RPD ADDED RESULT REC. RESULT REC., RPD
PETROLEUM
HYDROCARBONS
{MOTOR OIL} 1820 1480 21 400 2330 128 N/A N/A N/A
% Reccvery = (Spiked Result - Sample Result)

------------------------------- x 100
Spike Concentration

RPD (Relative % Difference) = | (Spike Result - Dup. Spike Result )|

Average Result
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)&k, AndlyticalTechnologies, inc.

ATI I.D. # 412178
METALS ANALYSIS

CLIENT : DELTA ENVIRONMENTAL MATRIX : SOIL
PROJECT # : FACIL.#836,TASK ORDER # 836-%94-3
PROJECT NAME : BELLEVUE, WA

ELEMENT DATE PREPARED DATE ANALYZED
ARSENIC 01/11/95 01/12/95
BARIUM 01/11/95 01/12/95
CADMIUM 01/11/95 01/12/95
CHROMIUM 01/11/95 01/12/95
LEAD 01/11/95 01/12/95
MERCURY 01/11/95 01/12/95
SELENIUM 01/11/95 01/12/95
SILVER 01/11/95 01/12/95
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)! *\, AndlyticolTechnologies,Inc.
ATI I.D. # 412178

METALS ANALYSTIS
DATA SUMMARY

CLTIENT : DELTA ENVIRONMENTAﬂ MATRIX : SOIL
PROJECT # : FACIL.#836,TASK ORDER # 836-94-3

PROJECT NAME : BELLEVUE, WA UNITS : mg/Kg
RESULTS ARE CORRECTED FCR MOISTURE CONTENT

ATI I.D. # CLTENT I.D. ARSENIC BARTIUM CADMIUM
412178-26 5p-1 3.1 48 <0.58 D1
METHOD BLANK - <0.25 <0.50 <0.25

D1 = Value from a two fold diluted analysis.
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)! A\, AnalyticalTechnologies,Inc.
ATI I.D. # 412178

METALS ANALYSIS
DATA SUMMARY

CLIENT : DELTA ENVIRONMENTAt MATRIX : SOIL

PROJECT # : FACIL.#836,TASK ORDER # 836-54-3

PROJECT NAME : BELLEVUE, WA UNITS : mg/Kg
RESULTS ARE CORRECTED FOR MOISTURE CONTENT

ATT I.D. # CLIENT I.D. CHROMIUM LEAD MERCURY

412178-26 Sp-1 18 2.3 <0.11

METHOD BLANK - <0.50 <1l.5 <0.10
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)! Lk, AndlyticalTechnologies,Inc.
ATI I.D. # 412178

METALS ANALYSIS
DATA SUMMARY

CLIENT . DELTA ENVIRONMENTAL MATRIX : SOIL
PROJECT # : FACIL.#836,TASK ORDER # 836-94-3

PROJECT NAME : BELLEVUE, WA UNITS : mg/Kg
RESULTS ARE CORRECTED FOR MOISTURE CONTENT

ATI I.D. # CLIENT I.D. SELENIUM SILVER

412178-26 Sp-1 <0.31 <0.58 D1

METHOD BLANK - <0.25 <0.25

D1 = Value from a two fold diluted analysis.



37

)! A\, AnalyticalTechnologies,Inc.
ATI I.D. # 412178

METALS ANALYSIS
QUALITY CONTROL DATA

CLIENT : DELTA ENVIRONMENTAL MATRIX : SOIL
PROJECT # : FACIL.#836,TASK ORDER # 836-94-3
PROJECT NAME : BELLEVUE, WA UNITS : mg/Kg

SAMPLE DUP SPIKED SPIKE %
ELEMENT ATT TI.D. RESULT RESULT RPD RESULT ADDED REC.
ARSENIC BLANK <0.250 N/A N/A 2.18 2.00 109
ARSENIC 412178-26 3.08 2.94 5 4.85 2.389 74
BARTIUM BLANK <0.500 N/A N/A 45.4 50.0 91
BARTUM 412178-26 48.4 47.5 2 897.2 57.3 85
CADMIUM BLANK <0.250 N/A N/A 45.0 50.0 90
CADMIUM 412178-26 <0.578 <0.5%75 NC 50.2 57.3 88
CHROMTIUM BLANK <0.500 N/A N/A 45.2 50.0 80
CHROMIUM 412178-26 18.4 22.4 20 67.7 57.3 86
LEAD BLANK <1.50 N/A N/A 44.4 50.0 89
LEAD 412178-26 2.26 2.23 1 52.4 57.3 88
MERCURY BLANK <0.2100 N/A N/A 0.525 0.500 105
MERCURY 501022-2 <(0.114 <0.116 NC 0.721 0.572 126
SELENIUM BLANK <0.250 N/A N/A 1.24 1.25 99
SELENIUM 412178-26 <0.306 <0.297 NC 0.940 1.49 63
SILVER BLANK <0.250 N/A N/A 45.6 50.0 91
SILVER 412178-26 <(0.578 <0.575 NC 51.1 57.3 89
NC = Not Calculable.
% Recovery = (Spike Sample Result - Sample Result)

e X 100
Spike Concentration
RPD (Relative % Difference) = | (Sample Result - Duplicate Result) |
----------------------------------- X 100

Average Result
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)! A\ AnalyticolTechnologies, Inc.
ATI I.D. # 412178

GENERAL CHEMISTRY ANALYSIS
CLIENT : DELTA ENVIRONMENTAﬂ MATRIX : SOIL

PROJECT # : FACIL.#836,TASK ORDER # 836-94-3
PROJECT NAME : BELLEVUE, WA

MOISTURE 12/23/94
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)! !k, AnalyticolTechnologies, inc.
ATI I.D. # 412178

GENERAL: CHEMISTRY ANALYSIS
DATA SUMMARY '

CLIENT : DELTA ENVIRONMENTAL MATRIX : SOIL
PROJECT # : FACIL.#836, TASK ORDER # 836-94-3

PROJECT NAME : BELLEVUE, WA UNITS : %
ATTI I.D. # CLIENT I.D. MOISTURE

412178-2 A5-1-10 12

412178-9 AS-2-12 17

412178-21 MW-7-6 12

412178-26 SP-1 9.8

412178-27 SPp-2 11
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)! Ak, AnalyticolTechnologies,Inc.
ATI I.D. # 412178

GENERAL CHEMISTRY ANALYSIS
QUALITY CONTROL DATA *

CLIENT : DELTA ENVIRONMENTAL MATRIX : SOIL
PROJECT # : FACIL.$#836,TASK ORDER # 836-94-3
PROJECT NAME : BELLEVUE, WA UNITS %

SAMPLE DUP SPIKED SPIKE %
PARAMETER ATI I.D. RESULT RESULT RPD RESULT ADDED REC
MOISTURE 412178-26 9.8 9.8 0 N/A N/A N/A
MOISTURE 412183-2 48 44 9 N/A N/A N/A

% Recovery = (Spike Sample Result - Sample Result)
Spike Concentration
RPD (Relative % Difference) = |(Sample Result - Duplicate Result) |

Average Result
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Conducting Air Sparge/Soil Vapor Extraction Pilot Tests



APPENDIX C

DELTA ENVIRONMENTAL CONSULTANTS, INC.

Standard Operating Procedure
for

Conducting an Air Sparge/Soil Vapor Extraction Pilot Test

Scope and Application

Delta Environmental Consultants, Inc. (Delta) has developed the following Standard
Operating Procedure (SOP) to conduct an atr sparge/soil vapor extraction (AS/SVE) pilot
test. The objective of this SOP is to establish guidelines to conduct an AS/SVE pilot
test. An AS/SVE pilot test is conducted to study the feasibility of utilizing the combined
technologies of air sparge (AS) and soil vapor extraction (SVE) in order to remediate
petroleum hydrocarbon-impacted soil and groundwater. The pilot test is conducted in the
following steps: (1) AS only; (2) SVE only; and (3) combined AS and SVE. By
conducting the pilot tests in steps, the individual and combined effects of the technologies
can be evaluated.

Required Equipment and Supplies
Quantity Description
Electronic water level indicator.
Dissolved oxygen (DO) meter.

Air compressor.

Pt ek i ek

SVE unit with off-gas treatment (provided
and operated by a subcontractor).

As required Pressure and temperature monitoring
devices (provided by the subcontractor).

As needed Tools required to remove well box cover
(typically a standard socket set). Also
requires the appropriate key to unlock well

plugs.

As needed Decontamination supplies (See SOP for
Field Equipment Decontamination).
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3.0

4.0

Procedures (AS Only)

3.1

3.2

3.3

3.4

3.5

3.6

3.7

3.8

3.9

Identify the AS/SVE test point at the site.

Select the appropriate observation wells. The observation wells should be
situated at varying distances from the AS/SVE test point. Typically, the
distances between the AS/SVE test point and the observation wells range from
7 to 20 feet.

Measure the depth to water in the observation wells using a water level
indicator. The procedures for measuring the depth to water are detailed in the
SOP for Groundwater Level Measurements.

Measure the DO in the observation wells using a calibrated DO meter. The
procedures for operating the DO meter are detailed in the instruction manual
provided by the manufacturer.

Connect an air line from the air compressor to the AS test well.

Begin to inject air into the AS test well. The injected air flowrate and pressure
depends on site-specific conditions.

At regular intervals, monitor the following test parameters: injection flowrate,
injection air pressure, the water level, and DO in each of the observation wells.
Also note visual observations such as bubbling in the observation wells.
Typically, DO meters require substantial time to stabilize before a
representative reading can be obtained. To minimize any delays in obtaining
the DO reading, dedicated DO meters are placed within the observation wells.

Continue to monitor the AS test parameters until they have stabilized.
Following stabilization of the AS test parameters, the AS test is completed. If
desired, a different injection air flowrate and pressure could be selected and
another AS test could be performed. Itis suggested that a minimum of two AS
tests are conducted to evaluate the relationship between injection flowrate and
pressure.

Upon completion of the test, turn off the compressor and detach the air line.

Procedures (SVE Only)

4.1

Select the appropriate observation wells. The observation wells should be
situated at greater distances from the AS/SVE test point than in the AS only
test. The radius of influence within the unsaturated zone is usually larger than
within the saturated zone.
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5.0

4.2

4.3

4.4

4.5

4.6

4.7

4.8

4.9

4.10

Install dedicated pressure monitoring devices to measure the induced vacuum
on each of the observation wells.

Measure the depth to water in the SVE well using a water level indicator. The
procedures for measuring the depth to water are detailed in the SOP for
Groundwater Level Measurements.

Connect a vacuum hose from the SVE unit to the SVE test well.

Begin extracting air from the SVE test point. Slowly increase the extraction
flowrate and pressure until a maximum is obtained. Record the maximum
flowrate and pressure. Based on the maximum flowrate, select a minimum of
three steps to conduct the SVE test.

Conduct the first step of the SVE test at the lowest selected extraction flowrate.

At regular intervals, monitor the following test parameters: extraction
flowrate, extraction vacuum, vapor temperature at the extraction well, and
induced vacuum at each of the observation wells.

Continue to monitor the SVE test parameters until they have stabilized.
Following stabilization, this step of the SVE test is completed. Increase the
extraction flowrate to the next highest selected extraction flowrate and return
to Step 4.7. Upon completion of a minimum of three steps, go to Step 4.9.

During the SVE only test, collect an air sample of the extracted vapor using a
laboratory-provided Tedlar™ bag.

Upon completion of the SVE test, request the operator to shut down the SVE
unit and detach the vacuum hose.

Procedures (Combined AS/SVE)

5.1

5.2

Conduct the AS only and SVE only tests simultaneously following the
procedures outlined above.

Determine the pilot-scale operating parameters. Remember when selecting the
AS/SVE test parameters to keep in mind the full-scale AS/SVE system design
criteria. These criteria include a typical maximum air compressor output of 15
pounds per square inch and 48 cubic feet per minute, and a minimum desired
ratio of extraction flowrate to injection flowrate of 3:1.



