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SITE CHARACTERIZATION
BP OIL COMPANY SERVICE STATION NO. 11060
- SEATTLE, WASHINGTON

e INTRODUCTION

o At the request of BP Oil Company (BP), Geraghty & Miller, Inc. (Geraghty &
Miller) has performed site characterization activities at BP Service Station No. 11060
(the site) located at 4580 Fauntleroy Way Southwest in Seattle, Washington (Figure 1).
The scope of work for this investigation was presented to BP in a letter from Geraghty

| & Miller dated December S5, 1991, The purpose of this work is to comply with the

| Washington State Model Toxics Control Act (MTCA) site characterization reporting
requirements as delineated in Washington Administration Code (WAC) 173-340-
450(4)(b). |

The objectives of the site characterization at the above-referenced site were to

accomplish the following:

. Investigate the on-site subsurface soil and ground-water conditions.

. Evaluate the extent of residual hydrocarbons in soil and dissolved

hydrocarbons in ground water, if encountered.

. Determine the flow direction and gradient of shallow ground water

beneath the site.

. Identify the number and location of municipal and domestic water supply

wells and sensitive land-use areas within a 1/2-mile radius of the site.

— . Identify surrounding populations and sensitive areas that may be

potentially affected by released hydrocarbons.

GERAGHTY & MILLER, INC.



SITE AND SURRQUNDING AREA DESCRIPTION

BP Service Station No. 11060 is an operating service station located northeast of
and adjacent to the intersection of Fauntleroy Way Southwest and Southwest Alaska
Street in Seattle, Washington. The site is bounded by Fauntleroy Way Southwest to the
northwest, Southwest Alaska Street to the south, and an alley to the east. Site
improvements include a station building/convenience store, three pump islands covered
by two canopies, and a UST complex located west and southwest of the station building
(Figure 2). The ground surface of the site is relatively flat and is paved with asphalt or

concrete, except in areas occupied by landscaping planters.

The site and the immediate area around the site are zoned for commercial use
(Gergich, pers. comm. 1992). Nearby properties are used for commercial purposes,

including several auto dealerships and a service station (Figure 3).

Drinking water is supplied to the site by pipeline from the City of Seattle’s Cedar
River reservoir (Tonkin, pers. comm. 1992). A review of Washington State Department
of Ecology (Ecology) well records indicates that no water-supply wells are located within
a 1/2-mile radius of the site (Ecology 1992). No sensitive land-use areas are located
within a 1/2-mile radius of the site (Seattle no date). The nearest body of surface water
to the site is Puget Sound, which is located approximately 1 mile to the west. A
completed copy of the BP Sensitive Receptors Survey form is included as Appendix A.

FIELD ACTIVITIES

In March 1992, Geraghty & Miller subcontracted Holt Testing, Inc. of Puyallup,
Washington to drill soil borings, collect soil samples, and install ground-water monitoring
wells. The locations of these wells are shown in Figure 2. The objectives of the
investigation were to characterize the on-site near-surface-soil and ground-water

conditions.

GERAGHTY & MILLER, INC.



DRILLING AND SOIL SAMPLING METHODS

Prior to initiating the subsurface investigation, on-site underground utilities and
product distribution lines were located. As an additional precaution, the uppermost
4 feet of the borehole was dug by hand to verify that no buried utilities were present.
Three soil borings were attempted at the site on March 23, 1992 for the purposes of
logging soils, collecting soil samples for laboratory analysis, and installing monitoring
wells. Only Boring MW-3 could be completed at this time due to the presence of loose
and sloughing pea gravel that inhibited suitable advancement of the auger. Soil

descriptions are provided on the boring log in Appendix B.

The completed soil boring was drilled with a Mobile B-57 drill rig using a hollow-
stem auger and was advanced to a total depth of approximately 34 feet below land
surface (bls). During advancement of the borehole, soil samples were obtained at
approximately 5-foot intervals for purposes of describing the encountered soils and
collecting soil samples for laboratory analyses. In conformance with BP protocol, three
soil samples (including one blind duplicate) from Boring MW-3 were retained for

analysis of physical and chemical characteristics.

The soil samples were obtained by driving an 18-inch long, 2.5-inch inside-
diameter split-spoon sampler lined with three brass sample tubes into undisturbed
sediments with a 300-pound hammer free-falling 30 inches. The number of hammer
blows required to drive the sampler every 6 inches was recorded on field logs. Blow
counts were recorded for the sole purpose of determining relative density of the
subsurface soils. These data should not be construed as appropriate for determining soil

parameters to be used in structural design or construction.

The soils collected in the upper two brass sample tubes at each sampling interval
were described by a Geraghty & Miller field geologist and placed in a sealed plastic bag

for field analysis of volatile organic vapors using a Thermo Environmental Instruments,

GERAGHTY & MILLER, INC,
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Inc. Model 580s OVM™ (organic vapor meter) photoionization detector (PID) with a
lamp energy of 10.6 electron volts. The PID was calibrated each day using 100 parts per
million (ppm) isobutylene gas. The PID has a programmed response factor which allows

it to measure air quality in terms of ppm of benzene.

The soils collected inside the bottom brass sample tube were retained for possible
laboratory analysis. The results of the PID screening were used to help determine which
soil samples would be sent to the laboratory for chemical analysis. All reusable sampling
equipment was decontaminated between each use by washing with a laboratory-grade

detergent and rinsing with distilled water.

As each soil sample was retained for laboratory analysis, the ends of the brass
sample tube were covered with aluminum foil, capped with plastic covers, and sealed
with self-bonding, adhesiveless tape. The sealed sample was labeled, placed in a water-
tight bag, and stored in a portable cooler with ice. A chain-of-custody record was
prepared and accompanied the soil samples to the laboratory to document sample

identities, requested analyses, sample handling, and receipt by the laboratory.
MONITORING WELL CONSTRUCTION AND DEVELOPMENT

On March 23, 1992 the newly drilled soil boring was converted into Monitoring
Well MW-3. The monitoring well was constructed using 4-inch diameter Schedule 40
PVC casing and 0.02-inch machine-slotted screen. A sand pack was installed within the
annular space of the well from the bottom of the well screen to an elevation
approximately 4 feet above the top of the well screen. A bentonite seal was then
installed in the annular space above the sand to an elevation about 12 inches below the
ground surface. The well was completed by filling the remaining portion of the annular
space with concrete, then placing a flush-to-grade, traffic-rated monument cover over the

wellhead. A locking well cap was installed on the wellhead to prevent unauthorized

GERAGHTY & MILLER, INC.
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access. Well construction details are shown on the boring log in Appendix B and are

summarized in Table 1.

Monitoring Well MW-3 was developed shortly after installation to improve the
hydraulic connection between the well screen and the surrounding soils. Well
development consisted of surging the ground water column in each well with a
decontaminated hand bailer. Ground water was then purged with a bailer until the
water was free of appreciable sediment. All development water was temporarily stored
on-site in 55-gallon drums pending treatment and proper disposal. The purged water
was treated using an air-sparging unit to remove the dissolved hydrocarbons from the
water. Samples of the treated water were collected and analyzed to confirm that
concentrations of dissolved hydrocarbons were below Metro discharge limits. Upon

Metro’s approval, the treated water was discharged to the sanitary sewer.

Interior and exterior surfaces of the bailer and other reusable development
equipment were decontaminated between use at each well. Decontamination procedures
consisted of washing with a laboratory-grade, nonphosphate detergent solution, rinsing

with potable water, then rinsing with deionized water.
GROUND-WATER SAMPLING

Ground-water samples were collected from the new monitoring well on
April 8, 1992 for laboratory analyses. Depth-to-water and liquid-phase-hydrocarbon
measurements were collected from the well in preparation for ground-water sampling.
No liquid-phase hydrocarbons were found in the well; therefore the well was sampled.
Prior to sampling, a minimum of three well volumes of ground water was purged from
each well using a 3-inch diameter PVC bailer. Purge water was temporarily stored on-
site in 55-gallon drums pending proper disposal. Equipment decontamination procedures

were as described in the previous section.
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Ground-water samples were collected with disposable polyethylene bailers and
transferred into sample containers provided by the laboratory. Field measurements for
pH, specific conductance, and temperature were performed on each ground-water
sample at the time each sample was obtained. In addition, each sample of ground water
was visually inspected for the presence of a hydrocarbon-sheen while contained within
the bailer. Sample containers were sealed, labeled, and placed in a portable cooler with
ice. Chain-of-custody documentation was prepared and accompanied the samples to the

laboratory.
WATER-LEVEL MEASUREMENTS

Static ground-water elevations were measured in Monitoring Well MW-3 on
April 8, May 29, and June 25, 1992. The depth-to-water level was measured using a
Slope Indicator™ electric water-level meter. The elevations of the top of the well casing
and the adjacent ground surface have not been surveyed; therefore, water levels are
referenced to the northern rim of the PVC well casing. Elevation measurements were
recorded to within an accuracy of +0.01 foot and are summarized in Table 2.
Decontamination procedures used during the measurement of ground-water levels were
as described in the Monitoring Well Construction and Development section of this

report.
RESULTS OF SITE CHARACTERIZATION

The following section summarizes the findings of the subsurface investigation and

presents results of the laboratory analyses.
GEOLOGIC CONDITIONS

The on-site soils encountered in the boring consisted of approximately 5 to 6 feet

of well-graded gravelly sand fill overlying native sands, silts, and clay (Appendix B). The
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native soils were very loose/very soft to a depth of approximately 15 feet bls, then
became increasingly dense/stiff to the boring termination depth of 34 feet bls. The soils
were generally moist to a depth of about 14 feet. Below 14 feet, the soils were generally

wet.

The on-site soils have been geologically mapped as glacial advance outwash sand
and silt belonging to the Esperance Sand Member of the Vashon Glacial Drift (Galster
and Laprade 1991). The native soils encountered in the boring appear to be consistent

to this classification.
HYDROLOGIC CONDITIONS

Glacial advance outwash deposits are generally quite permeable and laterally
extensive and, therefore, are a major source of ground water in the Puget Sound region.
Static ground water was encountered in Boring MW-3 during drilling at a depth of
approximately 14 feet bls (Appendix B). Subsequent measurements of the ground-water
level in Monitoring Well MW-3 showed the static water level to be between
approximately 21 and 22 feet bls. Since only one monitoring well has been installed, the

ground-water gradient and flow direction across the site cannot be determined.

The site is situated in the Longfellow Creek Sub-Basin of the Cedar River
Drainage Basin (King County 1990). Surface-water runoff‘from the site is collected in
a catch basin and routed into an on-site buried detention system. The storm water is
released from the detention system at a constant rate into the sanitary sewer system
along Fauntleroy Way Southwest (Seattle 1992). The nearest surface-water body to the
site is Puget Sound, located approximately 1 mile west of the site.

GERAGHTY & MILLER, INC.



SOIL ANALYTICAL RESULTS

The following section summarizes the laboratory analyses performed on soil

samples obtained from on-site soil boring and presents the results of those analyses.

Chemical Analyses

The three soil samples collected from Boring MW-3 were submitted to Pacific
Northwest Environmental Laboratory (PNEL) in Redmond, Washington for chemical
analyses. The soil samples were analyzed for benzene, toluene, ethylbenzene and total
xylenes (BTEX) using U.S. Environmental Protection Agency (EPA) Method 8020; for
total petroleum hydrocarbons (TPH) as gasoline using Washington State Method
WTPH-G; for TPH as diesel using Washington State Method WIPH-D; for TPH as
motor oil using Washington State Method WTPH-D extended to include heavier oils and
quantitated against motor oil; and for total lead using EPA Method 7421. Analytical
results were compared to MTCA Method A cleanup levels for soil. MTCA Method A
cleanup levels are used only as a reference and are not necessarily appropriate for use
as cleanup action levels for this site. A summary of laboratory analytical results and
MTCA Method A cleanup levels for soil are provided in Table 3. A copy of the PNEL
report is presented in Appendix C.

Residual hydrocarbon concentrations of TPH as gasoline (140 ppm) and benzene

(0.94 ppm) exceeded the MTCA Method A cleanup levels for soil (100 ppm and 0.5

ppm, respectively) in the soil sample obtained from Boring MW-3 at 18.5 to 19 feet bls.

| Amalyses for all other hydrocarbons in soil samples collected from either did not detect

concentrations at the laboratory detection limits, or the detected concentrations were

below MTCA Method A cleanup levels. Concentrations of total lead were detected in
all samples at levels below the MTCA Method A cleanup level for soil.

GERAGHTY & MILLER, INC.



Physical Characteristics Analyses

A soil sample obtained at 8 feet bls in Boring MW-3 was submitted to Cascade
Testing Laboratory (CTL) in Kirkland, Washington for analyses of soil characteristics,
including grain-size distribution and permeability rate. The analyses indicate a sandy silt
with a permeability rate of 4.06 x 10 centimeters per second. A copy of the CTL report
is presented in Appendix D.

GROUND-WATER ANALYTICAL RESULTS

One ground-water sample was collected from Monitoring Well MW-3 on
April 8, 1992 and submitted to PNEL for analyses of BTEX using EPA Method 8020,
TPH as gasoline using Washington State Method WIPH-G, TPH as diesel using
Washington State Method WIPH-D, TPH as motor oil using Washington State Method
WTPH-D extended to include heavier oils and quantitated against motor oil, and total
lead using EPA Method 7421. Analytical results were compared to MTCA Method A
cleanup levels for ground water. MTCA Method A cleanup levels are used only as a
reference and are not necessarily appropriate for use as cleanup action levels for this
site. A summary of the laboratory analytical data for the ground-water samples and
MTCA Method A cleanup levels are presented in Table 4. A copy of the PNEL report
is presented in Appendix E.

Hydrocarbon constituents at levels exceeding MTCA Method A cleanup levels for
ground water were detected in ground-water samples collected from Monitoring Well
MW-3. Benzene [11 parts per billion (ppb)] and total TPH (1,140 ppb) were detected
in the ground-water sample at concentrations exceeding MTCA Method A cleanup levels
for ground water (5 ppb and 1,000 ppb, respectively). TPH as motor oil was not
detected at or above the laboratory detection limit. Analyses for all other dissolved
hydrocarbon constituents detected concentrations below MTCA Method A cleanup

GERAGHTY & MILLER, INC.
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levels. Total lead was detected at a concentration below the MTCA Method A cleanup

level.
SUMMARY AND CONCLUSIONS

The primary objectives of the investigative activities at the site have been to
investigate the subsurface soil and ground-water conditions, to evaluate the extent of
residual hydrocarbons in soil and dissolved hydrocarbons in ground water, and to identify
surrounding populations and sensitive areas which may be affected by a hydrocarbon
release. The findings summarized below are based on data obtained by Geraghty &

Miller from March 1992 through June 1992.

. The subsurface soil conditions and the extent of residual hydrocarbons in
the on-site soils were investigated by drilling one soil boring to a depth of
approximately 34 feet bls. Three borings were planned for this site;
however, two of the borings were terminated due to the presence of loose,

sloughing gravel which inhibited suitable advancement of the auger.

. One ground-water monitoring well was installed in the completed borehole
in March 1992. Three ground-water monitoring wells were to have been
installed at the site to measure static ground-water levels, determine the
ground-water flow direction and gradient across the site, and to investigate
the extent of dissolved hydrocarbons in the ground water. Since only one
monitoring well was installed, however, ground-water flow direction and

gradient could not be determined.

. The on-site soils encountered in the boring consisted of approximately 5
to 6 feet of fill overlying native sands, silts, and clay. The fill consisted of
brown, well-graded sand with gravel, and poorly graded gravel. The native

soils were very loose/very soft to a depth of approximately 15 feet bls,

GERAGHTY & MILLER, INC.
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then became increasingly dense/stiff to the boring termination depth of 34
feet bls. The native soils in the area of the site have been geologically
mapped as glacial advance outwash. The native soils encountered in the

borings appear to conform with this classification.

Ground water was encountered in the borehole during drilling at
approximately 14 feet bls. Subsequent measurements of the static ground-
water level in Monitoring Well MW-3 indicated a static water level

between approximately 21 and 22 feet bls.

The laboratory analyses of the soil samples detected concentrations of
benzene (0.94 ppm) and TPH as gasoline (140 ppm) exceeding MTCA
Method A cleanup levels for soil. Analyses for all other residual
hydrocarbons either were not detected at or above the laboratory
detection limit, or the detected concentrations were below MTCA Method
A cleanup levels. Total lead was detected at concentrations below the

MTCA Method A cleanup level for soil in all soil samples analyzed.

Benzene (11 ppb) and total TPH (1,140 ppb) were detected in the ground-
water sample from Monitoring Well MW-3 at concentrations exceeding
MTCA Method A cleanup levels for ground water (5 ppb and 1,000 ppb
respectively). Concentrations of all other dissolved hydrocarbons were
detected at levels below MTCA Method A cleanup levels except for TPH
as motor oil, which was not detected at or above the laboratory detection
limit. No liquid-phase hydrocarbons were encountered in the monitoring
well. Total lead was detected at a concentration below the MTCA
Method A cleanup level.

GERAGHTY & MILLER, INC.
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. The site and surrounding areas are zoned for commercial use.
! | Neighboring businesses include automobile dealerships and a service

station.

. Drinking water is supplied to the site and surrounding areas by pipeline
from the City of Seattle’s Cedar River reservoir. No water supply wells

were located within a 1/2-mile radius of the site.

. No sensitive land-use areas were located within a 1/2-mile radius of the
site. The site is situated approximately 1 mile east of Puget Sound, the

nearest body of open water.

This report is designed to meet MTCA site characterization reporting
requirements. The purpose of the requirements is to address releases from USTs that
pose a threat to human health or the environment. During our investigation of this site,
i residual hydrocarbons in soil samples and dissolved hydrocarbons in ground-water

samples were detected at concentrations exceeding the MTCA Method A cleanup levels.

o GERAGHTY & MILLER, INC.
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Table 1.

Summary of Well Construction Details
BP Qil Service Station No. 11060, Seattie, Washington
Project No. WA209.10

Well Installation Total Drilled Total Well Screened Screen

Identification Date ' Depth Depth Interval Slot Size
{ft bls) (ftbls) . (ft bls) (inches)

MW-3 23-Mar-92 35 35 10-35 0.20

ft bls Feet below land surface

Measuring point on each well is a marked location at the top of the inner PVC well casing.

K:\11060\WA20910\WWELCONST.WQ1
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Table 2. Summary of Water-Level Measurements
BP Oil Service Station No. 11060 Seattle, Washington
Project No, WA209.10

Well Measuring Point Measurement Depth to Water
Identification Elevation Date Water Elevation
(ft) (it bmp) (ft)
08-Apr-92 21.21 NA
MW-3 * 29-May-g2 21.73 NA
* 25-Jun-92 22,12 NA
ft bmp Feet below measuring point
* Temporary measuring point is rorthern im of PVC well casing
NA Not applicable

KA11060\WA09 1 \WATERLEV.WQ
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Table 3. Summary of Analyticel Data for Soil Samples Collected During Subsurface Investigation, March 1982
BP Oil Service Station No. 11060, Sesttle, Washington
Project No. WA209.10

Ethyl- Total

Sample Date Sample Depth  Benzene Toluene Benzene Xylenes TPH as Gasoline  TPH as Diesel ~ TPH as MotorOit  Total Lead
Identification  Collected (ft bls) mg/kg (ppm) mg/kg (ppm) mgkg (ppm) mg/kg (ppm)  mglkg (ppm) ma/kg {ppm) ma/kg (ppm)  mg/kg (ppm)
MW-3 @ 13-13 23-Mar-92 13-135 [<0.34] ND [<0.34]ND 011 J 0.24 J 43 [<34] ND [<100] ND 6.3
MW3 @ 18.5- 23-Mar-92 18.6-19 094 J [<2.9] ND 5.1 8.8 140 [<29] ND [<B8] ND 26
MW-4 @ 13.5- 23-Mar-92 13.5-14 [<0.32]ND [<032]ND [<0.32]ND [<0.32] ND 16 [<32] ND " [<98]ND 5.1
[Blind duplicate MW-3 @ 13.5-14']
MTCA Method A Cleanup Levels for Soils (1) 0.5 40 20 20 100 200 200 250
(1) Washington State Department of Ecology, Cleanup Standards Amendments to Model Toxics Control Act Regulstion, adopted January 28, 1991, effective

Feburary 28, 1991.
ft bls Feet below land surface
TPH Total petroleum hydrocarbons
ma/kg (ppm)  Milligrams per kilogram (parts per million)
[<0.28] ND  Not detected at {detection limit]
J Laboratory estimated value. Used either when estimating a concentration for tentatively identified compounds where a 1:1 response is assumed, or when

the mass spectral data indicate the presence of a target compound that meets the identification criteria, but the result Is less than the sample quantitation limit but

greater than zero,

Analyses were performed by Pacific Northwest Environmental Laboratory of Redmond, Washington using the following methods:

BTEX: EPA Method 8020

TPH-Gasoline: Washington State Method WTFPH-G for soil

TPH-Diesel: Washington State Method WTPH-D for soil

TPH-Motor Oil: Washington State Method WTFH-D for soil, extendad to include motor ofl range
Total Lead: EPA Method 7421

K:A11060\WA2091ASOILDAT.WQ1\
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Table 4. Summary of Analytical Data for Ground-Water Samples Collected In April 1992
BP Oil Service Station No. 11060, Seattle, Washington

Project No. WA209.10

Ethyl Total
Well Date Benzene Toluene Benzene Xylenes TPHas Gasocline  TPH as Diesel TPH as Motor Olf Total Lead
Identification Sampled ug/L {ppb) ug/L (ppb) ug/L (ppb) ug/L {ppb) ug/L (ppb) ug/L (ppb) ug/L {ppb) ug/L (ppb)
MW-3 08-Apr-92 11 2.6 49 17 470 670 [<750] ND 3.1
MTCA Moethed A Cleanup Laevels
for Ground Water (1) 5 40 30 20 NA NA NA 5
(1) Washington State Department of Ecology, Cleanup Standards Amendments to Mode! Toxics Control Act Regulation, adopted January 28, 1991,

effective February 28, 1991,
TPH Total petroleum hydrocarbons
ug/L. (ppb) Micrograms per liter (parts per billion)
[<0.75] ND Not detected at [detection limit]

Analyses were performed by Pacific Northwest Environmental Laboratory of Redmond, Washington using the following methods:

BTEX; EPA Method 8020

TPH as gasoline: ~ Washington State Method WTPH-Q for water

TPH as diesel: Washington State Method WTPH-D for water

TPH as motoroil:  Washington State Method WTPH-D for water, extended to Include motor oil range
" Total lead: EPA Method 7421

K:\11060\WA2091 AWATERDAT.WQ1
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APPENDIX A

SENSITIVE RECEPTORS SURVEY FORM

GERAGHTY & MILLER, INC.



SENSITIVE RECEPTORS SURVEY
Slte Survey and Literature Research

Store No.: 11060
Location: 4580 Fauntleroy Way Southwest
City/State: Seattle, Washington

I. Provide answers to the following questions:

A. s there a public water supply well within 2,500 feet? (Y @
If yes, distance (feet)

B. Is there a private water supply well within 1,000 feet? Y @
If yes, distance (feet)

C. Is there a subway within 1,000 feet? Y /@
If yes, distance (feet)

D. Is there a basement within 1,000 feet? (Y /N)
If yes, distance (feet)

E. Is there a school within 1,000 feet? @N)
If yes, distance (feet) Approx. 500 feet

F. Is there a surface water body within 1,000 feet? (Y @
If yes, distance (feet)

fl. Describe type of local water supply:
Public: Pipellne
« Suppller's name:  Seattle Water Department
= Suppller's source: Cedar River Reservolr
« Distance to site: Approx. 25 miles
Private:
Ifl. Agquifer classification, if available:
- {(lasst: Special ground water

Irreplaceable drinking water source
Ecologleally vital

—— Classll: Current and potential drinking water source
— X Classlll:  Not potentlal source of drinking water
IV. Describe observation wells, If any: Number 1 (Geraghty & Miller)

;‘ Z Fie/pfbduct N (Y/N)
V. Signature of preparer Date 87/ /%[ G

K:\T1060\WAZ0910\BPSITESV.FAM

GERAGHTY & MILLER. INC.



APPENDIX B

BOREHOLE AND WELL CONSTRUCTION LOG

GERAGHTY & MILLER, INC.



—

PROJECT NAME: BP OIL SERVICE STATION NO. 11060

LOG CF Mw-3

PROJECT NO: WA209.10 Page 1of 2
CLIENT NAME: BP OIL COMPANY SURFACE ELEV: NA
PROJECT LOCATION: SEATTLE, WASHINGTON TOP OF CASING ELEV: NA
DATE STARTED: 23-MARCH=-82 ORILL COMPANY: HOLT TESTING
DATE COMPLETED: 23—-MARCH-82 DRILLER: CLYDE
LOGGED BY: M.L.. MESCHKE ORILL METHOD: HOLLOW STEM AUGER
CHECKED BY: J. SADLER SAMPLING METHOD: SPLIT SPQON
« |2
WELL CONSTRUCTION o | Y2 ; %
E $lgx uwzs MATERIALS DESCRIPTION
o~ | 8w &g
@ =
"
: CONCRETE
3 - WELL GRADED SAND with Gravel (SW) — Brown, i
U1 % moist, sand (65%), fine to coarse gravel, no
i hydrocarbon odor, (FILL). i
.
X
- 3- .
= EH i
- F= E=——5entonite chips . [t e —— —— —— —— — —— —— ——
= = (5] POORLY GRADED GRAVEL (GP) - Grey, maist, fing
| E = i 0" gravel, ne hydocarben odar, (FILL). |
e e b o-d “As zbove, clay with fine gravel, no hydrocarbon
L S5 s 5 o4 odor. |
L b O d
Pt -
I 1, SILTY CLAY (CL) - Grey, maist, soit, clay
. . (greater than 80%), no hydrocarbon ador. (PID = 2 ppm).
r Well casing, 4 in. 4 1 4
dia. Sch 40 PVC 3
- q— -
- F— ~———linch dia. . -
=\ driled hole
= = 12— = -
= 2 | C 0| POORLY GRADED SAND (SP) — Grey, very maist, fine-
i = 1 Tl - grained sand, hydrocaroen ador. (_PID_i Tﬂ)ri ]
=i.. 2
" =l 1 ¥ SILTY CLAY (CL) - Slack, maist, 70% clay, 30% sit, 4
el R | = :_\ low plasticity, hydrocarbon odar. (PID = Tﬂ:nl o
— =y Well screen, 4 in. 15— 5 _ _ -
=\ dia. 0.02 slot PVC SILTY SAND (SM) - Grey, wet, loose, fine—grained
L ={ | sand (80%), sit and clay (40%), slight piasticity, i
=\ slight hydrocarbon odor.
E 5 Same as above, loose, less clay. (PID = I57 ppm).
=l 10
B = |- -s—Sand pack, (0-20 = .
=| Colorado Siica

GERAGHTY & MILLER. INC.




PROJECT NO: WA208.10

PROJECT NAME: BP OIL SERVICE STATION NG. 11060

LOG OF MW-3
Page 2 of 2

WELL CONSTRUCTION

SAMPLES AND
GRAPHIC

MATERIALS DESCRIPTION

LOG

l«———{1 inch dia.
driled hole

Well screen, 4 in.
dia. 0.02 slot PVC

~—5and pack, 10-20
Colorado Silica

Threaded PVC
end cap

m
i
Lol 2x
Q 90)

[}

5
4 7
12
24—
27—
15
4o
20
413
15
304 18
1l
334 1B

20
36—
39
42—
45—

SILTY SAND (SM) - Grey, very moist, medium dense,
fine—grained sand (60%), sit and clay (40%), .
slight plasticity, hydrocarbon odor. (P10 = 19 ppm.

SILT (ML) - Grey—green, very moist, very stiff,
silt, occassional sand, no hydrocarbon ogor.
(PID = 30 ppm).

Same as above, wet, no hydrocarbon ador.
(PID = 12 ppm). _

Same as above, very moist. (PID = 2 ppm).

Borehole terminated at 32.5 feet below land suriace (bls). |
Sampling terminated at 34 feet bls. Orilled out bridging
sand to 35 feet bls. Ground water encountered

during driling at 13.8 fzet bls.

Note: Blow counts taken using & 2.5 inch diameter
split—spoon sampler driven with 300—pound hammer
free faling 30 inches. .

Blow counts are recorded for evaluating relative ]
soil density only, and should not be construed as
appropriate for construction or structural design |
pUrposes.

GERAGHTY & MILLER. INC.




APPENDIX C

LABORATORY RESULTS FOR CHEMICAL ANALYSES OF SOIL SAMPLES

GERAGHTY & MILLER, INC.



NATIONAL EXPRESS LABORATORIES, INC.

Pacific Northwest Environmental Laboratary, Inc.
5645 185th Avenue NE, Suite 100
Redmand, WA 98052
{206) 685-0083
FAX (206) 883-8528 April 8, 1992

Kelly Kline

Geraghty and Miller
8330 154th Ave. N.E.
Redmand, WA 98052

NARRATIVE FOR PNELI 3953

Enclosed are data summary sheets and supporting documentation for the samples received on March
26, 1992 of the BP 11060 project. The samples were received as follows:

CUENT 1D PNELI ID DATE CCOLLECTED
MW3 @ 13-13.5’ 3953-01 03-23-92
MW3 @ 18.5-1¢' 3953-02 03-23-92
MW4 @ 13.5-14' 3953-03 03-23-92
Trip Blank 3953-04 03-23-92

Listed below are anomalies and namratives associated with the receipt and/or analysis of these samples.

Sample Receiving
There were no anomalies associated with the receipt of these samples.

Purgeable Aromatics by GG~ Method 8020, Test Methods for Evaluating Solid Waste, United States
Environmental Protection Agency, SW-846, 3rd Ed., 1986.

Total Petrojeum Washington State Department of Ecology Methad WTPH-G.

Hydrocarbons as Gasoline by
GC

While the samples were quantitated against the range of gasoline, from Toluene to Dodecane, they
exhibit a pattern which is inconsistent with that of gasoline.

Surrogate recovery for sample 3953-02 could not be calculated due to sample dilution.
Analytical results are reported on a dry-weight basis.

Total Petroleum Washington State Department of Ecology Method WTPH-D.
Hydrocarbons as Diese! and

Other Extractable Products by

GC

There were no anomalies associated with the analysis of these samples and their assaciated QC.

Analytical results are reported on a dry-weight basis.

(g% Recydled Paper



Kelly Kline
Geraghty and Miller

April 9, 1992
Page 2
. ’ i
Total Metals Digestion Acid Digestion of Sediments, Sludges and Solids by Method 3050, Test
Procedure Methods for Evaluating Solid Waste, United States Environmental
Protection Agency, SW-846, 3rd Ed., 1986.
Lead Graphite Fumace Method 7421, Test Methods for Evaluating Solid Waste,

United States Environmental Protection Agency, SW-846, 3rd Ed., 1986.
There were no anomalies associated with the preparation and/or analysis of these samples.

Release of the data contained in this hardcopy data package has been authorized by the Laboratory
Manager or designee, as verified by the following signature.

Sincerely,

Enclosures



NatEx Laboratories, Inc. d\w\b\r\data-qua
Pacific Northwest Environmental Laboratory, Inc.

DATA REPORTING QUALIFIERS

Some of these qualifiers may appear in this analytical data report.  Soil samples are analyzed and reported on a
dry weight basis uniess otherwise noted.

 Organics Data QUalifiers . .. .....c...ooovieeaun.. e R

A - This flag indicates that a TIC is a suspected aldol-condensation product.

B - Indicates compound was found in the associated blank as well as in the sample.

C - This flag applies to pesticide restlts where the identification has been confirmed by GC/MS.

D - This flag identifies all compounds identified in an analysis at a secondary dilution factor.

E - This flag identifies compounds whose concentrations exceed the calibration range of the GC/MS
instrument for that specific analysis.

J - Indicates an estimated value. This flag is used either when estimating a concentration for tentatively
identified compounds where a 1:1 response is assumed, or when the mass spectral data indicate the
presence of a target compound that meets the identification criteria but the result is less than the sample
quantitation limit but greater than zero.

M - Indicates value is taken from a medium level analysis.

N - Indicates that the identity of the compound is based upon a mass spectral library search (applies to
tentatively identified compounds anly).

ND- Not detected. Detection limit shown in parentheses.

NQ- Not quantitated as...

U- Indicates compound was analyzed for but not detected at the given detection limit. The sample
quantitation limit was corrected for difution and for percent moisture, when applicable.

X - Other specific flags and footnotes may be required to properly define the results. If more than two
qualifiers are required for a sample result, the “X" fiag combines several flags, as needed. For instance, the
“X* flag might combine the "A," *B,” and "D" flags for some sample.

* . |ndicates spiked compounds used for MS/MSD analysis.

Inorganics Data Qualiflers . ... ... ... ...

NA- Relative percent difference caiculation is not applicabie 10 anaiytes when not detecrec.

NC- Not calculated winen analvte is not detectec.

NS- Nat calculated wien sampie concentration of analvie exceeds spike level by a factor of four or more.

U - Indicates that anaivie was anaiyzed for but not detected. The number is the minimum attainable detection
limit for the sampie.

E - Indicates that the reported vaiue is iess than the Contract Required Detection Limit (CRDL: but grearter
than or equal to the Instrument Detection Limit (DL},

E - The reported value is estimated because of the presence of interference. An explanatory note must be
included under Comments on the Cover Page (if the problem applies to all samples) or on the specific
FORM- (if it is an isclated problem). .

M - Duplicate injection precision not met.

N - Spike sample recovery not within control limits.

S - The reported value was determined by the Method of Standard Additions (MSA).

W - Post-digestion spike for furnace AA analysis is aut of control limits (85-115%), while sample absarbance is
less than 50% of spike absorbance. (See Exhibit E.)

* - Duplicate analysis not within controi limits.

+ - Corretation coefficient for the MSA is less than 0.995.

Inorganics Method QUAalilers . .. . . ... . e s
CV- Manual Cold Vapor AA |

F - FURNACE AA
P- ICP
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LA RAGHTY

'@’ MILLER, INC. Labortay Task Order No. ... * CHAIN-OF-CUSTODY RECORD Page_l_.q_..ol___,__ ‘
A vironme ntal Services ' o
Project Number (WA %ﬁ‘[ 1 - SAMPLE BOTTLE ACONTAINER DESCRIPTION ]
Project Localion 5Ei_l [0 Q_O [auJLHe f()‘j( .
1 to. b
Laboratory
Sampler(s)/Alliliation /27 Ls21 _ /&&/77 Y
y:
Dalef/Titne ({]\
SAMPLE IDENTITY Code  Samnpled Lab 1D / TOTAL
o\ w313~ | ]
o BENS [ReA39. | [
" NWIRHS-R) S BA3IA | l
> DR35S Ba3aa . |
>t TRi¢ L o >< _ e 2

Tolal No. of Botiles!

Containers

Sample Code: L = liquid; S = Solid; A = Air

5

Um-nnizuliun: (ol 28 L Zare  Dae_ 31231 J2Time /Z%@/
o

al Intact?
es\No [JA

Relinquished by:
Received by: (,F_,_ . Onganization: . (& .7 AZ2¥_T2cc. Date_3 1 2347 2Time__,

Relinquished by:<7 . Organization: ( Fm D, Dalej_l_aaf__aﬂme /%'3317/"\ Seal Inlacl?
Received by: /&/E( S Organizalion: J2748 Dale_3 (26 {59 Time__ /' 50 un Yes No NIA

Special Instruclions/Remarks: .. ... . ... -

*



NatEx Laboratories, Inc. \BTEX
Pacific Northwest Environmental Laboratory, Inc.

PURGEABLE AROMATICS (BT BY GC
Method 8020

Client Sample 1D MW3 @ 13-13.5° MW3 @ 18.5-19° MW4 @ 13.5-14' Trip Blank

PNEL! Sample ID 385301 . 3953-02 3053-03 3953-04

Sample Matrix Sail Soil Soil Water :
Date Sampie Received 03-26-92 03-26-92 03-26-92 03-26-92 " ,i
Date Sample Analyzed 04-03-82 04-02-92 04-02-92 04-06-92

Units of Measure ug/kg ©g/kg ug/kg ug/e

Compounds

Benzene 340 u 940 J 320 u 20 u

Toluene 340 U 2900 U 320 u 20 U

Ethylbenzene 110 J 5100 320 u 20 U

Total Xylene 249 J 8800 320 u 2.0 U

Surrogate

% Fluorobenzene 96 129 a7 98

% 2-Chlorotoluene 100 100 100 160



NatEx Laboratories, Inc. \BTEX
Pacific Northwest Environmental Laboratory, Inc.

PURGEABLE AROMATICS (BTEX) BY GC

Methed 8020 -

Client Sampie ID Extract Blank
PNELI Sample ID 3953-EBG1
Sample Matrix Sail

Date Sample Extracted 03-29-92
Date Sample Analyzed 03-31-92
Units of Measure 1g/kq
Compounds

Benzene ' 250 U
Toluene 250 U
Ethylbenzene 250 U
Total Xylene 250 u
Surrogate

% Fluorobenzene 103

% 2-Chlorotoluene 100



NatEx Laboratories, Inc.

Pacific Northwest Environmental Laboratory, Inc.

\BTEX

PURGEABLE AROMATICS (BTEX) BY GC
Method 8020

Client Sample ID Method Biank  Method Blank  Method Blank
PNEL! Sample ID 3953-MBO1 3953-MB02 3953-MB03
Sample Matrix Water Water Water
Date Sample Received NA NA NA
Date Sample Analyzed 04-02-92 04-03-82 04-06-92
Units of Measure ug/e ug/e pq/e
Compounds
Benzene 20 U 20 U 20 u
Toluene 20 U 20 U 2.0 U
Ethyibenzene 20 U 20 U 20 U
Total Xylene 20 U 20 U 2.0 u
Surrogate
% Fluorobenzene 95 96 100
% 2-Chlarotoluene 100 100 100



NatEx Laboratories, Inc. \BTEX
Pacific Northwest Environmental Laboratory, Inc.
QC SUMMARY
PURGEABLE AROMATICS (BTEX) BY GC
Client Sample ID: MW4 @ 13.5-14' PNEL! Sampie ID: 3953-03
Sample Matrix: Sail Date Sample Received: 03-26-92
Units of Measure:  ug/kg Date Sample Analyzed: 04-03-92
MATRIX SPIKE RESULTS
Spike Sample MS MS % Water QC Soil QC
Compound Added Conc. Conc. Rec, Limits Rec. Limits Rec.
Benzene 1300 320 Uu 1080 84 76-127 66-142
Toluene 1300 320 U 1090 84 76-125 59-139
MATRIX SPIKE DUPLICATE RESULTS
. Water Sail
Spike MSD MSD % % QC Limits QC Limits
Compound Added Conc. Rec. RFD RPD Rec. RPD Rec.
Benzene 1300 1180 92 9.1 11 76-127 21 66-142
Toluene 1300 1190 92 9.1 13 76-125 21 59-139



SAMPLE NAME:
DATE AND TIME INJECTED:
millivolts

Full Ranga: 10@

3953-02 1:1000

04-02-1992 20:22:15
Data File = K:A@93-7.PTS

-4

GOLUMN: 30m x 0.53mm DB-G524
INSTRUMENT I1.0.:

: PID

6CKASEIQ

APR 0 31992



SAMPLE NAME: 33535-03 COLUMN: 3@m x 0,S3mm DB-824 : PID -
DATE AND TIME INJECTED: ©4-82-i992 21:31:5@ INSTRUMENT I.D.: GCKAS890
Full Range: 10@ millivolts Data File = K:A@33-8.PTS

FLIOR0]— -3.52

-3.3

-3 fy

APR 0 31992

-35.48

L j-aa

i -39.13




SAMPLE NAME: 3953-0] COLUMN: 30m x 0.S53mm 0B-624 : PID

DATE AND TIME INJECTED: 04-83-1992 12:40:55

INSTRUMENT I.D.:

Full Range: 4@ millivalts Data File = K:A@94-5.PTS

GCKASE90

£§§;ft;:;_

APR 0 5 1992



SAMPLE NAME: 3953-@3 MS
DATE AND TIME INJECTED: @4-03-1392 17:34:33

Full Range:

40

iCilore

|
m-sule

L
iXyle
l.

.
i2-auLo
-

i

millivolts

F——t—z.??

COLUMN:

30m x @.53mm DB-B24 : PID
INSTRUMENT I.D.:

Data File = K:AB34-7.PTS

-3

-85

=

ﬁ-u.n
?:mu
b-anse
K08

-14.18

-a.m%

Sam

¢— #8.21

h.a-se Fi.n

L
lL,2-5¢

p—

Fan
-3.32

=
-

F-

i L

-32.93

~35.39

et e et e .

6CKASBSQ

X

APR G 5 1992



SAMPLE NAME: 3953-83 MSD COLUMN: 3@m x @.53mm DB-6Z24 : PID
DATE AND TIME INJECTED: 04-@3-19392 18:31:47 INSTRUMENT I.D.: BCKASBS@
Full Range: 40 millivolts Data File = K:A@94-8.PTS

[ ——

Benzen -7.58

@T 8.50

14,18

-l4.m

File D200
i b-2.7

il

APR 0 5 1992

} |




SAMPLE NAME: BTEX Std 10 ug/L

DATE AND TIME INJECTED: 0@4-@6-19892 05:17:15

Full Range:

4@ millivolts

COLUMN:

30m x @.53mm DB-G524 =
INSTRUMENT I.D.:

Data File = K:iA@97-1.PTS

-1

-8.32

T

-2

rchloro | ——

.8

Yyla | —

=

-

1
.'-xl‘llt -T___—_,=:——21.sﬂ

PID
6CKAS8390@

[ ]



SAMPLLE NAME: Water Blank COLUMN: 30m x ©8.53mm 0B-524 : PID
DATE AND TIME INJECTED: @4-06-1932 08:10:41 INSTRUMENT I.D.: GCKASB90Q
Full Range: 40 millivolts Bata File = K:AQ97-4,.PTS

- -2.8

fwm P__ i

Toluen $ - 14,25

thiore

F-Xyle -,L-zn..tz

grxgle .

L APR 0 7 1992




SAMPLE NAME:
DATE AND TIME INJECTED: @4-36-1992

Full Range: 408 millivolts

3955-24

Beazen »-17,55

COLUMN: 30m

L —-7

» ©.53mm DB-G24 : PID
10:23:58 INSTRUMENT I.D.: GCKAS8390
File = K:A@97-6.PTS

Teluen b - 1425

_“..'hlul'ﬂ

i i
Mgl - 20,18
fe-¥yle |

3B
£

APR 0 7 1992



NatEx Laboratories, Inc.
Pacific Northwest Environmental Laboratory, Inc.

TPH - GASOLINE RANGE PETROLEUM PRODUCTS BY GC

Client Sample 1D

\TVPH |

MW3 @ 13-13.5° MW3 @ 13-13.5'Dup. MW3 @ 18.5-19 MW4 @ 13.5-14'

PNELl Sample ID 3953-01 3953-01 Dup. 3953-02 395303
Sample Matrix Sail Sail Soil Sall
Date Sample Received 03-26-92 03-26-92 03-26-92 03-26-92 ‘
Date Sample Analyzed  04-03-82 04-03-92 04-02-92 04-02-92
Units of Measure mg/kg mg/kg ma/kg mg/kg
Compounds
TPH Quantitated as:
Gascline 43 23 140 16
Surrogate
% 4-Bromofluorobenzene 104 103 D 92

D = Diluted Out



NatEx Laboratories, Inc.
Pacific Northwest Environmental Laboratory, Inc.

TPH - GASOLINE RANGE PETROLEUM PRODUCTS BY GC

\TVEH

Client Sample 1D Extract Blank Extract Blank
PNELI Sample ID 3953-EBOt 3953-EB02
Sample Matrix Soil Sail

Date Sample Extracted 03-29-82 04-02-92
Date Sample Analyzed 03-31-92 04-02-92
Units of Measure mg/kg mg/kg
Compounds

TPH Quantitated as:

Gasoline 5 U 5 U

Surrogate

% 4-Bromofluorcbhenzene 106 82



NatEx Laboratories, Inc. \TVPH
Pacific Northwest Environmental Laboratory, Inc.

TPH - GASOLINE RANGE PETROLEUM PRODUCTS BY GC

Client Sample ID Method Blank Method Blank
PNEL!l Sample ID 3953-MB01 3953-MB02
Sample Matrix Water Water

Date Sample Received NA NA

Date Sample Analyzed  04-02-92 04-03-92
Units of Measure mg/t mg/?
Compounds

TPH Quantitated as:

Gasoline 0.05 U 0.05 U

Surrogate

% 4-Bromofiuocrobenzene a8 82



SAMPLE NAME: 3953-02 1:1000

DATE AND TIME INJECTED: 04-82-1392

Full Range:

COLUMN:

20:22:

2
s

30m x @.53mm DB-824 : FID

INSTRUMENT I.D.:

50 millivolts Data File = X:£093-7.PTS
-mﬂ
-4 ADD
I —-—-:::T'_—"_‘—'
u b, =
—
[ oy
M*
P ol
e
ITeluen =2
f
f .2
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SAMPLE NAME: 38535-03 COLUMN: 3@0m x @.S53mm DB-§524 : FID
DATE AND TIME INJECTED: 04-02-1992 21:31:56 INSTRUMENT I.0.: GCKCS583¢@
.Full Range: 5@ millivalts Data File = X:C0393-8.PTS
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SAMPLE NAME: 3953-@1 COLUMN: 38m x @.53mm DB-624 : FID
DATE aND TIME INJECTED: 04-02-1992 12:40:55 INSTRUMENT I.D.: GCKCSB9@
Full Range: 5@ millivolts Data File = X:0094-5.PTS
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SAMPLE NAME: 3953-@01 DUP COLUMN: 30m

x @.5935mm DB-624 : FID
DATE AND TIME INJECTED: ©4-03-1992 16:37:15  INSTRUMENT I.D.: GCKC589¢
Full Range: G0 millivolts Data File = X:C084-6.PTS
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NatEx Laboratories, Inc. \TEPH
Pacific Northwest Environmental Laboratory, Inc.

TEPH AND OTHER EXTRACTABLE ORGANICS BY GC

Client Sample ID MW3 @ 13-13.5° MW3 @ 13-13.5'Dup. MW3 @ 18.5-19° MW4 @ 13.5-14"
PNEL] Sample ID 3953-M 3953-01 Dup. 3953-02 395303

Sample Matrix Sail Soil Soil Sail

Date Sample Received  03-26-92 03-26-92 03-26-92 03-26-92

Date Extracted 03-30-82 03-30-92 03-30-92 03-30-82

Date Analyzed 03-31-92 03-31-92 03-31-92 03-31-92

Units of Measure mg/kg mag/kg mg/kg mg/kg
Compound

Total Extractable Organics:

C10'034 .

Quantitated as Diesel: 34 U 34 U 29 U 32 U
C2q-Cag .

Quantitated as Motor Oil: 100 U 100 U 88 U g6 U
Surrogate

Percent O-Terphenyl 8t 81 75 79



NatEx Laboratories, Inc.
Pacific Northwest Environmentai Laboratory, Inc.

TEPH AND OTHER EXTRACTABLE ORGANICS BY GC

\TEPH

Client Sample ID Method Blank .
PNELI Sample ID 3953-MB
Sample Matrix Sail

Date Sample Received NA

Date Extracted 03-30-92

Date Analyzed 033192

Units of Measure mg/kg
Compound

Total Extractable Organics:

C10'Cg4 .

Quantitated as Diesel: 25 U
Ca4Cag

Quantitated as Motor Qil: 75 U
Surrogate

Percent O-Terphenyl 78



" SAMPLE NAME: DIESEL/MO S00/1S00/100 COLUMN: 15m x ©0.32mm DE-5 : FID
- DATE AND TIME INJECTED: 03-30-1992 14:21:06 INSTRUMENT I.D.: GCFAS8SI0

YOLUME INJEECTED: 2 ulL
T Full Range: 60 millivelts Data File = F:A0Q0-5.FTS
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SAMFLE NAME: 393353-01 COLUMM: 13m 2 0.
DJATE AND TIME INJECTED: "03-31-19%2 ©3:
VOLUME INJECTED: 2 ub
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;l i SAMPLE NAME: 3953-02 CDLUMhi: 1%m x <.32mm DE-S : FID

' DATE AND TIME INJECTED: “"03-31-1992 05:30:4  INSTRUMENT I.D.: &
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NatEx Laboratories, Inc. \CM
Pacific Northwest Environmental Laboratory, Inc.

METALS ANALYSIS

Client Sample ID: MW3 @ 13-13.5' PNEL! Sample 1D: 3953-01
Sample Matrix: Soil Date Sample Received: (3-26-92
Units of Measure: mg/kg % Solids Content: 73.5
Method Blank
Analyte Concentration Concentration M Date Analyzed
Lead " (Pb) 6.3 0.4 U F 04-04-92
Client Sample ID: MW3 @ 18.5-19' PNELI Sample ID: 3953-02
Sample Matrix: Sail Date Samplie Received: 03-26-92
Units of Measure: mg/kg % Solids Comtent: 85.0
Method Blank
Analyte Concentration Concentration M Date Analyzed

Lead (Pb) 26 04 U F 04-04-92



NatEx Labaoratories, Inc. \CM
Pacific Northwest Environmental Laboratory, Inc.

METALS QC SUMMARY

Client Sample ID: MW3 @ 13-135%' PNEL] Sample ID: 3953-01
Sample Matrix: Soil Date Sample Received: (3-26-92

Units of Measure: mg/kg

Duplicate Original Relative
. Sample Sample Percent
Analyte Concentration Cancentration Difference
Lead (Pb) 6.3 6.3 0
Spike Sample QOriginal Sample Spike Percent
Anaiyte Concentration Concentration Level Recovery

Lead (Pb) 1.2 6.3 5.4 90.7



APPENDIX D

LABORATORY RESULTS FOR PHYSICAL CHARACTERISTICS
ANALYSES OF SOIL SAMPLES

GERAGHTY & MILLER, INC.
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APPENDIX E

LABORATORY RESULTS FOR CHEMICAL ANALYSES
OF GROUND-WATER SAMPLES

GERAGHTY & MILLER, INC.



NATIONAL EXPRESS LABORATORIES, INC.

Puacific Northwest Environmentel Laboratary, Inc.
5645 185th Avenue NE Suite 100
Redmond, WA 98052 April 23, 1992
(206) 885-0083
FAX (206) 883-8528

_ Kelly Kline
Geraghty and Miller, Inc.
8330 154th Ave. N.E.

Redmond, WA 98052
NARRATIVE FOR PNEL] 3977

Enclosed are data summary sheets and supporting documentation for the samples received on April 09,
1992 cof the BP 11060 project. The samples were received as follows:

CLIENT 1D PNELI [D DATE COLLECTED
MW-1 397701 04-08-82
Trip Blank 397702 04-08-92

Listed below are anomalies and narratives associated with the receipt and/or analysis of these samples.

Sample Receiving

There were na anomalies associated with the receipt of these samples.

Purgeable Aromatics by GC Method 8020, Test Methods for Evaluating Sglid Waste, United States
Environmental Protection Agency, SW-846, 3rd Ed., 1986.

Total Petroleum Washington State Department of Ecalogy Method WTPHG.

Rydrocarbons as Gasoline by
GC

There were no a'nomalieg associated with the preparation and/or analysis of these samples.

Total Petroleum Washington State Department of Ecology Method WTPHD.

Hydrocarbons as Diesel and
Other Extractable Products by
GC

There were no anomalies associated with the analysis of these samples and their associated QC.

Total Metals Digestion Acid Digestion of Sediments, Sludges and Solids by Method 3050, Test

Procedure Methaods for Evaluating Solid Waste, United States Environmental
Protection Agency, SW-846, 3rd Ed., 1986.

Lead Graphite Furnace Methed 7421, Test Methods for Evaluating Solid Waste,

United States Environmental Protection Agency, SW-846, 3rd Ed., 1986.
There were no anomalies associated with the preparation and/or analysis of these samples.

All samples in this case were batched with QC samples previously reported in PNELI Case 3941. All QC
resuits and sample analyses are summarized here.

@ Recycled Paper



Kelly Kline

Geraghty and Miller, Inc.
April 23, 1992

Page 2

Release of the data contained in this hardcopy data package has been authorized by the Labaoratory
Manager or designee, as verified by the following signature.

Sincerely,

fnr lew,m_/

Enclosures



AWGERAGHTY

ir'fﬁ?,%!.’k#fﬁ;,‘,f‘fi: LABORATORY TASK ORDER sk octer ;2044

Garagnty & Miler Offez: KMAM Wﬁ! P 206 ~GB 2] gus _\GA L [, GAZ -
Address: Q -, 7 T2 Project tumter: __ WA ZCA 1O
MM Iafy ﬁc\ Z Litoraiory Regortng Leve: 31 B O O
Proact Name: a2 LIQGD Loczlon: SOQS[THJ AV
Libsratory: U= Pene: PR - OB CWWM_
Lan Provides Sampla Ccnumuﬂ'?\‘u ONo  Oue fequree; I 287 ship To: [
Estrnated Cate Cf Sampls Ascaipt Sy L:baumrv' elir¥od Repert Due: 2 vithal /1
Reports Qaleard 2 Prd Number Of Reparts:
Work Description: A
Sond i T CA- @fve sy Mt Kol Kltl, ~
’ Cet. [] fe ] - 3 [ tat,
Pmmu'm uma{um Sobl | Ve | Ut WONUETLLES lm:rlumlumlsa Hm‘w
A | Ackary | |
Sore, Cond. | | | Meginky (Rt | I !
Himsness (n j | Catanety | )
o5 ! } 5 b ] ]
= } f | | } Lromidy ) [
Smosn t | | | | ) Crueney i ] 1 I
Wity | ] f | Crarta ! i
Iortataity | | | Froridt ! |
Carnerey ! } | Ammor | | |
Rascoviry | | i | ere | - I | |
R Tox Bormn | | | i ™ I I { I
| KL Sxorcn | | | | Herma I | |
| EX = Comeern | | i | 7 . | ! |
P Corriey | | | | I | | Sex | | | } |
MEDLY* | | Swtan | | ] | |
Abarrancam i | ! | ! | | Suide | | | | |
Lomaw | | | | b i | Sorvean MBAR i j | |
inene | | | i | | CRAMACS ]
Eernm | | [ ; i | 6D ] | i ] ] i i
Jarvwm | | } | | | 0= | | ) ! | )
[— i ] } ' ! ! | Z1 L Sed TP M 2 Hlalivd L f WiHE I MAL
{ Cacam ; ; | : i | SPH-G | 4 eSB! 0 LIPHG: pDl)
i Cromam : ! - : I==ToH-0 1 2 mvenl] pdl! 4 WA
e —— } . i - 1= Trhea 2, MEasinadL: (o Wirdsm o
= : i : : ' ‘ t Pre. bacwmorse S ot ALY (P10 !
i = : ! . : B i | nan VIO . ' H i I i
| out P& 1821 IMOL [0 i) *M-DL.'P«-v-m' | i i ! ! i
1 Magresm . i ' ! i ! e ' ! ! ! ! !
| Lancaness : ; : | ' - | pe Ce1r : : ! [ !
| Mweuy : i | ! ! | Ftie? ! | ! !
! el . . . ; | Crg. Prea, Pes? . [ 1
i ) i i | . : 1 (homy , ' y |
} temrum | t ' ! . : ! Ooex Ham V ' ' ' i i
| S | v IMMIEXH b 1602 MLt |G LAt U
1 Sccinm ! ! ! ! ! 1 Semt \btacty Oroaea® | | | } ] i |
R | ¢ i i i i | e | ! ! i i i !
| Tn i i i J ! ! | RADIGMOLTEY |
Vaenagkm | | j ) i i | Grog Ao | | ! i i !
Tz | | ! b | | | Goxs m ! 1 | | | |
Sorty Poivter Metro | | | [ i | | Radtorn 228 4 1 i 1 ! |
| 1L IRAL) Meey i [ ) i i i | Rvaem z2 i | | i [ 1 |
;‘Munnkumuuus-dunnwwmm. 'mmcﬁu-num:-m oo A5 Orsewe ) oo Camooren.
Scecit) instrucgens Or Ofhers o q

G Proec Manacnr Skrag: Daty: _ G&M 04 Omtexr Stgnaav: | NI J0LBes e 3] 3[R 2~
Labaratery Accrptancr: O_Lvaﬂ-d— Data: 7’[/3/7;—-— T
T No Changes LABORATORY TASK ORDER AMENDMENTS

Required Cange:

GEM Raorzsematve Signrmin. Drts:




AW CRAGHTY ‘f’“» lsa’u'nue N

| £ MILLER, INC. Redws '\‘s 6 Jﬁboralory Task Order No. . ... CHAIN-OF-CUSTODY RECORD Page i of_!_

"E:rwmmncnml Services ) :

Project Number ol /e o SAMPLE BOTTLE / CONTAINER DESCRIFTION |

Project Location fe_# ot @ $’7 37 &U

. N, A .

Laboralary _ENE.. e /\QQ\ a’ S ‘qu L}’}ﬁd’

~

Sampler(s)/Affilialion Amr Arr / G rﬁua zf \ / \Q.. 3_ ,}\’ 67&

. Ml (a( \2‘ R
(A Q
’5 ’,—7 DalefTime lé A X *

SAMPLE IDENTITY Code Sampled  Lab ID N Y ~ TOTAL
1w~ L Wl fog | 4 | Z | __Lem] 7 o
AR TSN ke WO o |, = Y

m o £%p [AS
L . ) . Total No. of Bottles/

Sample Code: L = Lﬁg}ldﬂ S =ﬂSOII . A = Air olal No 8onlgin:?s ?— 22
Relinquished by: _ - . Organization: {_%:53;7(].' % [4—4 N\.’lLb—ﬁ Zne- Dae ¥ 1T (T2 Time F122ihn Seal Intact?
Received by: %g’hﬂ&_ﬂ_ﬂ Organization: ... . \ﬁ_ 4-{ Dae_Y 1 7 5.2 Time_& A M Yes NoNiAA
Relinquished by: e .. Organization: . ... R Dale___1 [ Time Seal Intaci?
Received by: — Organization: .. ... Date__{ [ Time Yes No NiA

Special Inslructions/Remarks: __Nﬂm J ) ¥ h oL (L "‘7’,",% -

LY | t [t Y ™ [ r=r l ~ * M



NatEx Laborétories, Inc. \ ' d\w\b\r\data-qua
Pacific Northwest Environmental Laboratory, Inc.

DATA REPORTING QUALIFIERS

Some of these qualifiers may appear in this anaiytical data report. Soil samples are analyzed and reported on a
dry weight hasis unless otherwise noted. .

Organics Data QUAalITIErS . . ... ..o oottt

A - This flag indicates that a TIC Is a suspected aldol-condensation product.

B - Indicates compound was found in the associated blank as well as in the sample.

C - This flag applies to pesticide results where the identification has been confirmed by GC/MS.

D - This flag identifies all compounds identified in an analysis at a secondary dilution factor.

E - This flag identifies compounds whose concentrations exceed the calibration range of the GC/MS
instrument for that specific analysis.

J - Indicates an estimated value. This flag is used either when estimating a concentration for tentatively
identified compounds where a 1:1 response is assumed, or when the mass spectral data indicate the
presence of a target compound that meets the identification criteria but the result is less than the sample
quantitation limit but greater than zero.

L - Compound detected in leachate blank.

M - Indicates vaiue is taken from a medium level analysis.

N - Indicates that the identity of the compound is based upon a mass spectral library search (applies to
tentatively identified compounds only).

ND- Not detected. Detection limit shown in parentheses.

NQ- Not quantitated as...

U - Indicates compound was analyzed for but not detected at the given detection limit. The sample
quantitation limit was corrected for dilution and for percent moisture, when applicable.

X - Other specific flags and footnotes may be required to property define the results. If mare than two
qualifiers are required for a sample result, the “X" flag combines severai flags, as needed. For instance, the
"X" flag might combine the "A,”" "B," and "D" flags for scme sample.

* . |Indicates spiked compounds used for MS/MSD analysis.

Inorganics Data QUAlITEIS . . . ... . oo it i ittt e et

NA- Relative percent difference calculation is not applicable to analytes when not detected.

NC- Not calcutated when analyte is not detected.

NS- Not calculated when sample concentration of analyte exceeds spike level by a factor of four or more.

U - Indicates that analyte was analyzed for but not detected. The number is the minimum attainable detection
limit for the sample.

B - Indicates that the reported value is less than the Contract Required Detection Limit (CRDL) but greater
than or equal to the Instrument Detection Limit (IDL).

E - The reported vaiue is estimated because of the presence of interference. An explanatory note must be
included under Comments on the Cover Page (if the problem applies to all samples) or on the specific |
FORM-| (if it is an isolated problem).

M - Duplicate injection precision not met.

N - Spike sample recovery not within control limits.

S - The reported value was determined by the Method of Standard Additions (MSA).

W - Post-digestion spike for furnace AA analysis is out of control limits (85-115%), while sample absorbance is
less than 50% of spike absorbance. (See Exhibit E.)

* - Duplicate analysis not within contral limits.

+ - Correiation coefficient for the MSA is less than 0.995.

Inorganics Method QUAIITIEIS . . . . ..o . ittt cna e e etea e itiesanan e e
CV- Manual Cold Vapor AA

F- FURNACE AA
P- IcP



NatEx Laboratories, Inc. \BTEX
Pacific Northwest Environmentai Labaoratory, Inc.

PURGEABLE AROMATICS (BT BY GC
Methed 8020

Client Sampie 1D MW-1 Trip Blank
PNELI Sampile ID 397701 397702
Sample Matrix Water Water
Date Sample Received | 04-09-92 04-09-92
Date Sample Analyzed . 041492 041492 .
Units of Measure ©a/t g/t
Compounds

Benzene 1 0.5 U
Toluene 2.6 1.5
Ethylbenzene 49 0.5 u
Total Xylene 17 1.0 u
Surrogate

% Fluorobenzene 91 92

% 2-Chlarotoluene 100 100



NatEx Laboratories, Inc.

Pacific Northwest Environmental Laboratory, Inc.

Client Sample 1D

PURGEABLE AROMATICS (BTEX) BY GC

Method 8020

Method Blank

Method Blank

\BTEX

PNELI Sample ID 3977-MBO01 3977-MB02
Sample Matrix ‘ Water Water
Date Sample Received NA NA

Date Sample Analyzed 04-14-92 04-15-92
Units of Measure ug/e ug/fe
Compounds

Benzene 0.5 u 0.5 U
Toluene 0.5 u 0.5 U
Ethyibenzene 0.8 U 0.5 u
Total Xyiene 1.0 U 10 U
Surrocgate

% Fluorobenzene 92 92

% 2-Chlorotoluene 100 100



NatEx Laboratories, Inc. \BTEX
Pacific Northwest Environmental Labaratory, Inc.

QC SUMMARY
PURGEABLE AROMATICS (BTEX) BY GC

Client Sample ID: NA PNEL! Sample ID; 3969-02
Sample Matrix: Water Date Sample Received: 04-02-92
Units of Measure:  ug/t! Date Sample Analyzed: 04-08-92

MATRIX SPIKE RESULTS

Spike Sample MS MS % Water QC Sail QC
Compound Added Conc. Caone. Rec. Limits Rec. Limits Rec.
Benzene 10 05 U 9.7 97 76-127 66-142
Toluene 10 05 U 10.1 101 76-125 59-139

MATRIX SPIKE DUPLICATE RESULTS

Water Sail
Spike MSD MSD % % QC Limits QC Limits
Compound Added Conc. Rec. RPD RPD Rec. RPD Rec.
Benzene 10 9.8 g8 1.0 11 76-127 21 66-142

Toluene 10 9.9 99 2.0 13 76-126 21 59139



SAMPLE NAME: BTEX Std 18 ug/L COLUMN: 30m x 0.53mm 0B-624 : PID
DATE AND TIME INJECTED: @4-14-1582 @S:18:27 INSTRUMENT I.D.: GCKAS83Q
Full Range: 40 millivolts Data File = K:A1@5-2.PTS
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SAMPLE NAME: Water Blank COLUMN: 3@m x 0.53mm DB-524 : PID
DATE AND TIME INJECTED: @4-14-1992 (@:28:34 INSTRUMENT I.D.: 6CKAGE9@
Full Range: 48 millivolts Data File = K:A1@05-3.PTS
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SAMPLE NAME: 3977-01 COLUMN: 3@0m x @0.53mm DB-624 : PID
DATE AND TIME INJECTED: @4-14-1992 11:40:23 INSTRUMENT I.D.: GCKAaS89@
Full Range: 4@ millivolts Oata File = K:A105-4.PTS
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SAMPLE NAME:

DATE AND TIME INJECTED: @4-14-1992 -14:01:36

Full Range:

3977-02 COLUMN: 38m x 8.S53mm DB-624 : PID

49

Talues

1.2-8¢

millivolts Data File = K:Al@5-6.PTS
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NatEx Laboratories, Inc. \TVPH
Pacific Northwest Environmental Laboratory, Inc.

TPH - GASOLINE RANGE PETROLEUM PRODUCTS BY GC

Client Sample ID MW-1 MW-1 Dup.
PNEL! Sample ID 3977-01 3g977-01 Dup.
Sample Matrix Water Water

Date Sample Received 04-09-92 04-09-92
Date Sample Analyzed 04-14-92 04-14-92
Units of Measure mg/¢ mg,/¢
Compounds

TPH Quantitated as:

Gasoline 0.47 0.43

Surrogate

% 4-Bromofiurobenzene 102 94



NatEx Laboratories, Inc.
Pacific Northwest Environmental Laboratory, Inc.

TPH - GASOLINE RANGE PETROLEUM PRODUCTS BY GC

\TVPH

Client Sample ID Method Blank
PNELI Sample ID 3977-MB
Sample Matrix Water

Date Sample Received NA

Date Sample Analyzed 04-14-92
Units of Measure mg/i
Compounds

TPH Quantitated as:

Gasoline 0.05 U

Surrogate

% 4-Bromoflurobenzene 94

(S,



SAMPLE NAME: TPHG Std 1000 ug/L  COLUMN: 30m x 0.53mm DB-824 : FID
DATE AND TIME INJECTED: "04-14-1992 08:08:0 INSTRUMENT I.D.: GCKCS5839@

Full Range: 50

rgeil]

millivolts Data File = X:C105-1.PTS
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SAMPLE NAME: Water Blank COLUMN: 30m x @.53mm 0B-624 : FID
DATE AND TIME INJECTED: 04-14-1992 1@:28:34 INSTRUMENT I.0,: GCKCS589@
Full Range: 50 millivolts Data File = X:C185-3.PTS
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SAMPLE NAME:

DATE AND TIMESéNJECTED:

Full Range:

3377-01

millivalts

COLUMN: 38m x ©0,52mm DB-624 : FID
B4—-14-1992 11:40:23

Data File = X:C1@5-4,PTS
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SAMPLE NAME:

DATE AND TIME INJECTED: @4-14-1932 [2:51:

Full Range:

3377-@1 DUP  COLUMN: 30m x ?.53mm 0B-624 : FIN

50

‘Zﬂ
=A1D ATD

1 INSTRUMENT I.D.: GCK(C589@
millivolts Data File = X:C105-5.PTS
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NatEx Laboratories, Inc.
Pacific Northwest Environmental Laboratery, Inc.

TPH-DIESEL AND OTHER EXTRACTABLE PETROLEUM PRODUCTS BY GC

\TEPH

Client Sample ID MW-1 MW-1 Dup.
PNELI Sample ID 397701 3977-01 Dup.
Matrix Water Water

Date Received 04-09-92 04-09-g2
Date Extracted 04-09-92 04-09-92
Date Analyzed 04-11-92 04-11-92
Units of Measure mg/? mg/!¢
Compound

Total Extractable Qrganics:

C12‘C:_z4 i

Quantitated as Diesel: 0.67 0.58
Cz4‘qu )

Quantitated as Motor Cil: 075 U 075 U
Surrogate

Percent QO-Terphenyl 109 106



NatEx Laboratories, Inc. \TEPH
Pacific Northwest Environmental Labaoratory, Inc.

TPH-DIESEL AND OTHER EXTRACTABLE PETROLEUM PRODUCTS BY GC

Client Sampie [D Method Blank
PNEL] Sample ID 3977-MB
Matrix Water

Date Received NA

Date Extracted 04-09-92
Date Analyzed 04-11-92
Units of Measure . mg/t?
Compound

Total Extractable Organics:

C12‘°ga .

Quantitated as Diesel: 0.25 U
024'0‘?0 .

Quantitated as Mctor Qil: 075 U
Surrogate

Percent O-Terphenyi 84



' SAMFLE NAME: 3977-MB  COLUMN: 1Sm x O.32mm DE-S : FID
DATE AND TIME INJECTED: "04-11-1992 04:52:3  INSTRUMENT 1.D.: GCPASB90

VOLUME INJECTED: 2 ub
Full Range: 60 milliveolts Data File = FP:AI10L1-21.PTS
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SAMPLE NAME: DIESEL/MOTOR OIL 250 UG/ML  COLUMN: 1Sm x 0.32mm DB-S : FID
DATE AND TIME INJECTED: 04=-10-1992 17:07:07  INSTRUMENT I.D.: GCPASE90

VOLUME INJECTED: 2 ul
Full Range:. &0 millivolts Data File = P:A101-7.PTS
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 SAMPLE NAME: 3977-01 COLUMN: 18m x 0.32mm DB-5 : FID
DATE AND TIME INJECTED: "04-11-1992 0&6:33:4 INSTRUMENT I.D.: GCPAS890

 WDLUME INJECTED: 2 ul
Full Range: &0 millivolts Data File = FP:AI0Q1-23.FPTS
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SAMFLE NAME: 3977-01D COLUMN: 1Sm x ©.32mm DB-S : FID _
DATE AND TIME INJECTED: "04-11-1992 07:84:2 INSTRUMENT I.D.: GCFPASBI0

YOLUME INJECTED: 2 uL
Full Range: &0 millivolts Data File = F:A101-24.FPTS
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NatEx Laboratories, Inc.

\CM

Pacific Northwest Environmental Laboratory, inc.

METALS ANALYSIS

Client Sample [D:  MW-1
Sample Matrix: Water
Units of Measure:  ug/¢

PNEL! Sample ID: 3977-01
Date Sample Received: 04-09-82

Method Blank
Analyte Concentration Concentration M Date Analyzed
20 u F 04-14-92

Lead (Fb) 3.1



NatEx Laborataries, Inc. \CM
Pacific Northwest Environmental Laboratory, Inc.

METALS QC SUMMARY

Cliert Sample ID: NA , ) - PNELI Sample ID: 3941-01
Sample Matrix: Water Date Sample Received: 03-24-92
Units of Measure:  ug/?

Duplicate kOriginal Refative
Sample Sample Percent
Analyte Concentration Concentration Difference
Lead (Pb) 20 u 2.0 U NC
Spike Sample Original Sample Spike Percent
Analyte Concentration Cancentration Level Recovery

Lead (Pb) 20.9 20 U 20.0 104



