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SZMETRO
King County / Department of Metropolitan Services
Exchange Building ¢ 821 Second Avenue ¢ Seattle, WA 98104-1598 o (206) 684 - 2100

RECEIVED

January 18,1995 | - JAN 208 13% 91785
' B0
DEPT. OF ECOLOGY

/

Joe Hickey

Washington State Department of Ecology
Northwest Regional Office

3190 160th Avenue S.E.

Bellevue, Washington 98008-5452

Pre-Construction Site Assessment Report

. South Facilities UST Replacement Project

ARMS No. C76053; Task No. E20

Dear Mr. Hickey: ‘

The King County Department of Metropolitan Services completed a pre-construction site
assessment in preparation to replace several underground storage tanks at the Transit
Department South Facilities Maintenance yard during the next two years. As we notified

you in November 1994, some soil contamination above MTCA cleanup levels was
d1scovered near one of the tanks.

Attached is a copy of the site assessment report for your records. The soil contamination
will be removed and remediated during replacement of the underground storage tanks.

We will send all the proper documentation to Ecology upon compleiion of the remediation.

Very truly yours, )

| 0%1%7/ andur- W

Christy Sanders-Meena, P.E.
Project Manager

CSM:sc
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1.0
INTRODUCTION

This report describes the results of a pre-construction site assessment study conducted by
Woodward-Clyde Consultants (Woodward-Clyde) at the Metro South Operating Base Facility
Annex at 11911 East Marginal Way South in Seattle, Washington. The work was conducted
to assist Metro’s Engineering Services Division (ESD) with environmental issues related to
the ‘upgrade of existing underground storage tank (UST) installations to meet the new tank
standards that will become effective on December 22, 1998. The focus of Woodward-
Clyde’s services is assistance to Metro during the predesign activities.

1.1 PURPOSE

The purpose of the study was to identify and evaluate possible releases of petroleum

" hydrocarbons from the existing tanks in advance of site construction activities.

1.2 SCOPE OF WORK

The scope of work for this work effort consists of four tasks (described below).
Task 1 - Research on Facility Background

Reséarch into the history of the facility UST’s was conducted to determine if there
was evidence of past leaks or releases. The data reviewed included tank tightness
testing records, and UST registration records.

Task 2 - Phase 1 Site Assessment

'Soili"samples were taken from each of four borings advanced in Area 1. One sample
fror;n each boring was submitted for laboratory analysis for petroleum hydrocarbons
and lead. For each boring, the sample submitted was the sample from the water table
zonk, or the one exhibiting the greatest indication of hydrocarbon contamination
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during field screening. Laboratory analysis was conducted by Metro’s own
Environmental Laboratory Division.

. Water samples were taken from each of four dewatering wells. These wells are
constructed in a way that will facilitate removal of large volumes of water during
excavation activities associated with installation of the underground storage tanks.
This construction may not make them appropriate wells for obtaining representative
groundwater samples. Additionélly, some or all of these wells may be in the area of
the original excavation surrounding the present tanks. According to Washington
Department of Ecoiogy guidance documents this makes them unacceptable for
obtaining valid groundwater samples. Therefore, water samples may not be
representative of groundwater in the area.

After initiating the work covered by the original scope, it was decided by Metro and
Woodward-Clyde that no sampling would be conducted in the area of the Emergency
Spill Contamment Tank (Area 2), and that no groundwater monitoring wells would
be installed (personal correspondence with D. Dittmar). The scope of work described
above reflects these changes from the original scope of work.

Task 3 - Pre-Construction Site Assessment Report

The Pre-Construction Site Assessment Report (this Report) summarizes the activities
and results of all site work and analytical information. This will include
interpretation of analytical results, estimates of volumes of contaminated soils, and
a recommended course of action during project construction.

Task 4 - Phase 2 ~Sémpling

During Phase 1 Site Assessment sampling (Task 2) one sample (out of four total
samples) tested positive for petroleum hydrocarbons. To further characterize the site
and to allow for preliminary estimation of contaminated soil volumes, a second round
of soil sampling and groundwater sampling was scheduled.
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The scope of work for this task (letter dated November 28, 1994 Woodward-Clyde
to Metro/Christine Sanders-Meena) called for four additional soil borings to be
performed at the site, with three of the borings completed as groundwater monitoring
wells. The approximate location of these borings/wells is shown in Figure 1 (Soil
borings SB-5, 6, 7, and 8). Boring SB-6 was to be completed as a fourth
- groundwater monitoring well only if field screening of samples indicated hydrocarbon
impacts. o .
Analytical support was to be provided by Metro’s Environmental Laboratory
Division. - '

1.3  SITE AND TANK LOCATIONS

The subject site is currently used to maintain transit support equipment such as bus stop

- shelters and signs. The parking areas which cover most of the site property are paved with
" approximately 12 inches of concrete in the parking areas which cover most of the site.

Vehicle fueling tanks are also located on the property. Two discrete tank installations on the
site include the following USTs: =

® Area 1: one 500-gallon engine oil tank (SOBMX—I)-, one I0,000anllon unleaded
gasoline tank (SOBMX-2), and one 10,000-gallon diesel tank (SOBMX-3);

e Area 2: one 500-gallon emergency spill containment tank (SOBMX-4).

The 500 gallon emergency spﬂl containment tank oil UST (SOBMX-4) in AreaZ has been
determined to be non-regulated and was therefore not included in this investigation.

1.4 TANK HISTORY

‘The three tanks in-Area 1 were installed in 1986. All of the tanks in Area 1 zire unlined,

single walled, fiberglass reinforced plastic tanks. No leak detection equipment is in place,
and no cathodic protection devices are present.

-~
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Tanks SOBMX-2 and SOBMX-3 and their respective pipelines were tightness tested on
January 25, 1993, May 21, 1993, and March 25, 1994. Both tanks passed all three tests.

Documentation indicates that SOBMX-1 was placed temporarily out of Service on
May 17, 1994.

R
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2.0
DESCRIPTION OF FIELD ACTIVITIES

2.1 PHASE 1 SITE ASSESSMENT

On Tuesday, October 11, 1994, Woodward-Clyde conducted a site investigation to: (1)
evaluate the .presence of petroleum hydrocarbon and lead contamination in soils and (2) to
evaluate potential hydrocafbon and lead impacts to groundwater. Woodward-Clyde drilled
four soil borings on the site in Area 1. Boring SB-1 was drilled adjacent to the 500-gallon
engine oil tank (SOBMX-1) and the 10,000-gallon unleaded gasoline tank (SOBMX-2).
Boring SB-2 was installed about 10-feet west of the engine oil tank (SOBMX-1). Boring SB-
3 was drilled adjacent and to the south of the 10,000-gallon diesel tank (SOBMX-3), and SB-
4 was installed near DW-4 (De-watering well #4) to the east of the diesel tank (SOBMX-3).
The locations of these borings are shown on Figure 1. :

Soil borings were advanced using a hollow stem auger drill rig (See Appendix B, Field
Investigation Procedures). Borings SB-1 through SB-4 were drilled to approximately 18 feet
below ground surface (bgs). Soil Samples were collected at 5, 7.5, 10 and 15 feet bgs. One
sample from each boring that exhibited the most evidence of hydrocarbon contamination (by
field screening) was submitted to the Metro Environmental Laboratory for analysis. If field -
screening indicated no contamination, the sample at approximately 7.5 feet was submitted
for analysis. This sample interval was selected because it was at the approximate elevation
of the watéf-table, based on water level measurements from existing onsite wells.

Following completlon of drilling, the boreholes were backfilled with sodium bentonite chips.
Holes made in the parking lot concrete were patched with concrete to match the surrounding
surface.

Four dewatering wells, which were instailed within the original UST excavation during the
installation ;)f the tanks, were sampled in order to assess the presence of hydrocarbon
contamination. These wells are approximately 11 feet in depth. Water levels were
approximatelly 6 feet below the ground surface. Following purging, a sample of water from
each well was sent to the laboratory for analysis. Well construction details were not
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available; therefore, the screened interval for each well is unknown. 'Since it was not known
if the wells are screened across the water table, the possible presence or absence of free
product could not be reliably determined. The locations of these wells are shown on
Figure 1.

2.2 PHASE 2 SAMPLING
Well Installation and Soil Sampling

One boring and three groundwater.monitoring wells were installed at the property under the
supervision of a Woodward-Clyde geologist on December 12, 1994. The wells are located
to south, northwest, and northeastrof the tank excavation area and are noted as SB-5, SB-7,
and SB-8 on Figure 1. The borinf; is located to the west of the tank excavation and is noted
as SB-6. Tacoma Pump and Drill drilled the borings and installed the wells using a Mobile
B-61 trailer mounted drill rig equipped with an 8-inch diameter hollow stem auger. Total
depths of the borings ranged from 7 to 17.0 feet below ground surface (BGS) and
groundwater levels during drilling were between 7 and 11.0 feet. As the borings were
advanced, drill cuttings were observed for soil type, moisture, and the presence of petroleum
hydrocarbons. Drill cuttings were placed in drums pending laboratory analyses.

Soil samples were collected at five-foot intervals using a 1.5-foot, 2-inch diameter, spilt
- drive tube. -Each soil sample collected from the drive tube was described and logged for soil
type and screened for petroleum hydrocarbons using a Photovac photoionization detector.
No evidence of gasoline was noted in any of the samples. Groundwater-was encountered
between seven and eleven feet below ground surface (bgs) during drilling. All the borings
encounteréd approximately four feet of sémdy gravel (fill) underlying the concrete at the
surface. Native soils in these borings included sand, sandy silt, and sandy, clayey silt with
. an apparent decrease in grain size with increasing depth below ground surface.

One soil sample from each boring was sent to the laboratory for analysis. These samples

were collected at about 5 feet BGS, just above groundwater. These samples were analyzed
for total petroleum hydrocarbons (TPH) by Ecology method WTPH-G.
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The wells are completed using 2-inch diameter, PVC casing and 10-foot long PVC screens
with 0.020-inch perforations. The screens extend from 5 to 15 feet bgs and the sand pack’
around the screens consists of 10/20 silica sand. The wells are completed with ground
surface steel covers and locking caps. Well construction details are shown on the boring

logs/well construction diagrams (Appendix A).
Well Development |

The wells were developed on December 15 and 16, 1994, using teflon bailers. ~Water
quality measurements were collected (pH, conductivity, temperature and clarity) as the wells
were developed. Approximately 50 to 75 gallons of water was removed from each well.
Each well was bailed for approximately 1.0 hours until water quality parameters stabilized.
Development water was placed in' 55-gallon drums pending groundwater analytical results.

Surveying

After the wells we:é installed and developed, they were surveyed to determine groundwater

elevations and positions relative to existing site structures. The survey was completed using "
a tape and Leitz Level. An assumed elevation of O feet was given to control point PT-2,
located at the northwest corner of the building (See Figure 1). Well casing and groundwater

‘elqvations were calculated and are shown in Table 4.

Groundwater Sampling \

The wells were purged and sampled on December 19, 1994. Prior to sampling, ihe water
level in each well was measured, and a minimum of three casing volumes of water was
removed from each well using a teflon bailer. Water level measurements and elevations are
given on Table 1. As water was removed from the well, groundwater quahty parameters
were monitored until readings stabilized. One sample was collected from each well and
analyzed for Total Petroleum Hydrocarbons (WTPH-D). These parameters are reéuired by
Ecology to confirm a suspected release from a UST. The unfiltered samples were slightly
turbid. ‘
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All samples collected from the site were cooled to 4 degrees C and kept in an insulated box

- until they reached the laboratory. Samples were analyzed by Metro’s Environmental
- Laboratory.

~ ' \

P

I ¢

? SOBASE.084 - 2-4 January 30, 1995



, 3.0
LABORATORY RESULTS

3.1 PHASE 1 SITE ASSESSMENT WORK

Four soil and four groundwater samples were analyzed by Metro’s Environmental Laboratory
in Seattle, Washington for petroleum hydrocarbons and lead. The following table
summarizes the hydrocarbon analytical results obtained from the laboratory: '

‘ TABLE 1. '
"HYDROCARBON ANALYTICAL RESULTS:
METRO SOUTH FACILITIES ANNEX
OCTOBER 19%4

4 ‘ Hydrocarbon .

Sample Number* Matrix Concentration Analytical Method -
SB-1 (10.0-11.5) Soil < 5mgkg WTPH-G/BTEX
SB-2 (7.5-9.0) " Soil 8710 mg/ke WTPH-418.1

SB-3 (7.5-9.0) sl < 5 mg/kg WTPH-G/BTEX

SB-4 (7.5-9.0) Soil < 5 mg/kg WTPH-G)BTEX

SB-5 (Dup. of SB-4)  Soil < 5 mg/kg WTPH-G/BTEX
DW-1 Groundwater < 0.2 mg/l "WTPH-D(extended)
DW-2 Groundwater ' < 0.2mg/l : WTPH-D(extended)
DW3 Groundwater < 0.2 mg/l WTPH-D(extended)
. DW-4 Groundwater < 0.2 mg/l - WTPH-D(extencied)
DW-5 (Dup of DW-2) . Groundwater < 0.2 mg/l WTPH-D(extended)

* Numbers in parentheses indicate sample depth in feet below ground surface.

Method WTPH-418.1 was run on sample SB-2 due to its relative proximity to SOBMX-1,
the engine oil tank. Due to the possible varying nature of lubricating oils, any release from
_ this tank could contain a broad range of hydrocarbon types. The other soil samples were
analyzed by WTPH-G/BTEX because they were collected from locations near to the gasoline
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tanks. Groundwater samples were analyzed using WTPH-D(extended) to measure a wide
range of hydrocarbons.

The Model Toxics Control Act (MTCA) cleanup level for TPH (gasoline) is 100 mg/kg in
soil. For hydrocarbons heavier than gasoline (diesel and other oils) the soil cleanup level
is 200 mg/kg. The groundwater TPH regulatory criteria for drinking water aquifers is
1 mg/L.

The fo]lowing table summarizes the lead analytical results.

Ed

: TABLE 2.
HYDROCARBON ANALYTICAL RESULTS
METRO SOUTH FACILITIES ANNEX

Sample Nutnber : Matrix -~ Total Lead

SB-1 (10.0 - 11. 5) Soil <1.2 j mg/kg -
DW-1 Groundwater <.003 mg/L
DW2 Groundwatér - <.003 mg/L

" DW-3 ‘ Groundwater : <.003 mg/L
DW—4 Groundwater © <.003 mg/L

DW-5 " Groundwater '<.003 mg/L

j = estimated value

I.

Lead was analyzed using the graphite furnace method. No concentrations of lead were
detected. The MTCA action level for lead is .005 mg/L in groundwater and 250 mg/kg in
soil. ‘ :

3.2. PHASE2 srrE ASSESSMENT WORK

' F1ve soil and four groundwater samples were analyzed by Metro’s Env1ronmenta1 Laboratory

in Seattle Washmgton for petroleum hydrocarbons by method WTPH-D. Integratlons were
run over the diesel range (C13 to C24) and the heavy oil range (greater than C24). The
following table summarizes the results of this analysis.
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TABLE 3.

LEAD ANALYTICAL RESULTS
METRO SOUTH FACILITIES ANNEX

Total

Sample
Number Matrix Petroleum Analytical Methods
Hydrocarbons

SB-5 Soil <MDL WTPH-D Diesel
54.7 mg/kg WTPH-D 0il

SB-6 Soil <MDL WTPH-D Diesel
<MDL WTPH-D Oil

-

SB-7 Soil <MDL WTPH-D Diesel
<MDL WTPH-D 0il

SB-8 Soil <MDL WTPH-D Diesel
25.5 mg/kg WTPH-D 0Oil

SB-9 Soil <MDL WTPH-D Diesel
<MDL WTPH-D Oil

SB-5 Groundwater <MDL WTPH—D Diesel
<MDL WPTH-D 0il

SB-6 - Groundwater <MDL WTPH-D Diesel
.236 mg/kg WTPH-D 0Oil

SB-7 Groundwater .55 mg/kg WTPH-D Diesel

.723 mg/kg WTPH-D Oil .~

SB-8 Groundwater .495 mg/kg WTPH-D Diesel

' .326 mg/kg WTPH-D 0Oil

Analysis of soil samples are below detection limits for SB—6- SB-7, and SB-9 (SB-9 is a
duplicate of SB-8). SB-5 and SB-8 show very low concentrations of hydrocarbons when
integrated over the heavy oil range. No concentrations above detection limits were noted for
integrations over the diesel range. Detectable concentrations of hydrocarbons in soil are all'

below MTCA limits.
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Analysis of groundwat;:r samples is below detection limits for-SB-5 only. All other samples
indicated small but detectable concentrations of hydrocarbons. As with the soil samples, the
analysis of samples in the area of the tanks mdlcates a tendency for concentrations to be
slightly higher when integrated over the oil range SB-8, which is approximately 350 feet
from the location of the tanks indicates a tendency to analyze slightly higher when integrated
over the diesel range. All detectable concentrations in groundwater are below MTCA limits.

3.3 GROUNDWATER SURVEY

Results of survey and groundwater measurement data taken at the site indicate that the
groundwater gradient is in a west-northwest direction as shown on Figure 1. '

3.4 QUALITY ASSURANle/QUALITY CONTROL PROGRAM

The quality assurance/quality control (QA/QC) program for the project included use of stﬁct
chain-of-custody procedures for sample handing and shipping, maintenance of written records
of all field activities, collection and analysis of a field duplicate sample, and analysis of

' laboratory method blank samples and matrix spike/matrix spike duplicates (MS/MSD).

All analytical data is acceptable for project uses. All samples were analyzed within holding
times. Surrogate recoveries for all analyses were within laboratory control limits, with the
exception of one sample, 1.5119-3, which is qualified (J). ‘Recoveries and RPD of matrix
(blank) spike and laboratory duplicates were within laboratory control limits. One field
duplicate each was collected for soil and water samples' Field duplicate precision or
representativeness is acceptable Agreement between lqboratory duplicate results was
acceptable. The laboratory reported both Method Detection Limits and Method Reporting
Limits.
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4.0
‘ SUMMARY AND CONCLUSIONS

4.1 PHASE 1 SITE ASSESSMENT

Hydrocarbon impacted .soils appear to be limited to the area of SB-2, and the detected
hydrocarbons may be associated with the motor oil tank nearby. The high concentration of
hydrocarbons in this sample suggest that hydrocarbon may extend some distance around the
. engine oil tank. The extent of that migration is unknown at this time. The absence of
hydrocarbons at the other sample points indicate that there has been no leakage from the
tanks in that afea. However, thepresence of high concentrations of hydrocarbons at SB-2
indicates possible migration in an‘approximately southwestern direction.

In addition, the presence of elevated levels of hydrocarbons at or below the level of the
groundwater table suggests the potential for groundwater impacts. The dewatering wells that
were sampled produced groundwater from within the excavation backfill. These samples
may not be representative of groundwater in native soils in the vicinity of the engine oil tank.

4.2 PHASE 2 SITE ASSESSMENT

All soil sample analysis with detectable quantities of hydrocarbons indicated that the
hydrocarbons were heavy oil types. This indicates that the source of these hydrocarbons is
the engine oil tank near by (SOBMX-1), rather than the gasoline tanks.

The low concentrations detected in the soils suggests that the borings intersected the
periphbery of the .hydrocgrbon impacted soils and that a calculation of the volume of impacted
soils can be made from the location of these borings. |

The analysis of the grc;undwater samples in the area of the tanks (SB-5, SB-6, and SB—7)
supports the intelpretat_ion that the hydrocarbons are tending to be heavy oil and probably
came from the engine oil tank.
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This match between soil analysis and groundwater analysis suggests that the source of these
detected materials in the groundwater may be the overlying soils. If this is the case, then
excavation of the impacted soils during tank replacement will improve the groundwater
conditions; however the groundwater is not currently imparted at concentrations of regulatory
concern.

4.3 IMPACTED SOIL VOLUME ESTIMATE

The area of soils impacted by oil-type petroleum hydrocarbons is bounded on the east by SB-
1 and SB-3, on the south by SB-7 and on the west by SB-6. Boring SB-5 appears to be on
the fringe of the impacted soils, ‘based on the 54.7 mg/kg analysis using the heavy oil
integration. This describes an impacted area in the shape of an oval with the long axis
extending from SB-5 to near SB-7, and a short axis from near SB-6 to near SB-1. The
"nearness" to each of these borings can only be estimated due to the spacing of the borings.

Using a worst case scenario; impacted soils would extend to, but not touch, Sl‘3—1, SB-6, and
SB-7, the area would be approximately 300 square yards (defined by an oval 80 feet long
approximately north to south, and 40 feet wide). A best case scenario. would have the
impacted soils ending short of SB-1, SB-6, and SB-7 by a larger distance, giving a volume
estimate of approximately 140 square yards (defined by an oval 60 feet long, and 20 feet
wide). A best estimate would be approximately 220 square yards (see Figure 2).

Analysis of the soil boring for SB-2 indicates that the petroleum impacted zone may be thin,
and lay at or just above the water table, and may be as much as 1 to 2 feet in thickness. For
purposes of esﬁlhaﬁon of the amount of soils that will require excavation and disposal it may
.be necessary to assume that the impacted zone is one yard thick. While it does not appear
that the zone is that thick, for practical purposes it is.difficult to excavate any zone thinner
‘than one yard due to the nature of the excavation activity. In the process of removing the
thin layer of contaminated soils a certain amount of adjacent clean soils inevitably become
mixed in. | -

Therefore, the volume of petroleum impacted soil appears to be fall between 140 cubic yards
(best case scenario) and 300 cubic yards (worst.case scenario), with a most likely volume

of 220 cubic yards.
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5.0
LIMITATIONS

Our soil and groundwater investigation was limited to the property described herein and our
opinions regarding soil and groundwater conditions are valid for that property only. They
do not apply to adjacent properties or to other properties in the vicinity.

| The records search was limited to information available from public sources; this information
is changing continually and is frequently incomplete. Unless we have actual knowledge to
the contrary, information obtained from interviews or provided to us has been assumed to
be correct and complete. We do mot assume liability for misrepresentation of information
or for items not visible, accessible, or present on the Property at the time of the site visit.

Services for ‘this project are performed in accordance with the agreement between King
County Depar&nent of Metropolitan Service (Metro) and Woodward-Clyde Consultants and -
current professional standards for environmental site assessment and subsurface
contamination investigations. No warranty or guarantee of site conditions is intended.
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LOCATION

NW Corner of Building  Reference Elevation Pt.
SB-5

. 8B-7
SB-8
DISTANCE _
in meters SB-8 TO SB-5
' ' SB-8 TO SB-7
SB-5T0 SB-7
~ SURVEY.XLS

SOUTH BASE FACILTY ANNEX

ROD HEIGHT

{feet]

3.60
4.18
4.33
4.1

ELEVATION
{relative to NW
corner of bldg.)
[feet]

-0.58
~-0.73
-0.61

Page 1

DISTANCE
{from PT1)
[meters]

20.6
52.54
82.15

80.6

-

108.24 m
12729 m
29.61 m

ANGLE
{from SB-8)
{degrees]

25.0
94.5
94.8

0.0

TABLE 4

MEASURED ELEVATION
DEPTHTO OF

GROUNDWATER GROUNDWATER
[feet] [feet] '

. 0

6.60 -1.18

4.80 -5.b3

4.28 -4.79



P

| . APPENDIX A
BORING LOGS AND GROUNDWATER SAMPLING DATA SHEETS
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Project:
Project Location:

METRO SOUTH BASE ANNEX

TUKWILA, WA

Log of Boring SB-1

\ _ _
11/15/94 1GLG2 METRO

. ‘ Sheet 1 of 1
Project Number: 944039NA
Datels) Logged , | Checked
Diiliod 10/11/94 Bygg S. Dunnigan By D. Walker
Drillin . Drill Bit " Total Depth
Methgd H°"°W Ste_m Auger . Size/Type 8" 0.D. HSA Drilled (feet) 18.0 )
Drifl Rig. Drilled .. - Hammer Weight/ an
Type 9 .450 Canterra By Ramlo Well Drilling Drop (Ibs/in.) 140#/30
Apparent Surface
Groundwater Depth _7 ft Elevation {feet)
Comments gggi';i""'e Bentonite Chips ] El:ﬁrgon Not Surveyed
SAMPLES
s | 2| .8 o * ' FIELD
£ s[8s| 2 | 22| MATERIAL DESCRIPTION
28 |2 2|22 2 |22]5 , NOTES
ce|s 5|3a| 8 |s5|8e ¢
o - Zzl|la-| & | 20 10T]
Concrete (12"), Pea Gravel (6"}
i 7
B ‘
. ’_7?_.—: Loose, ofgganic clayey SILT (OL), with root material, brown “|No evidence of TPH
gt | ! _|contamination
3 - |
5 -~
7 r— T 7]
i ' il AVA -
hd \
‘/
. Medium dense silty SAND (SM), with some organic matter,
saturated : o .
4 “|Sample sent to lab
5 N ’
10 7]
] Medium dense SAND (SP), dark with red and white grains, “INo evidence of TPH
| saturated o , _|contamination
3 —
6 : N
4 N Y

20—

25

Boring terminated at 18 ft bgs.

Woodward-CIyde, Consultants ‘&
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Project: METRO SOUTH BASE ANNEX LOQ of Boring SB-2
Project Location: TUKWILA, WA
Project Number: 944039NA Sheet 1 of 1
Dat , - ‘Logged . Checked
D;riillz(dS) 1 9/1 1/94 Bygg S. Dunnigan By D. Walker
Drillin ' Drill Bit " Total Depth ‘
Methgd Hollow Stem Auger Size/Type 8" 0.D. HSA Drilled (feet) 16.5
Drill Ri Drilled o Hammer Weight/ y “
Type 9 450 Canterra By Ramlo Well Drilling Drop {lbs /in.)g 140#/30
Apparent . Surface.
Gfgundwater Depth ——7 ft Elevation (feet)
Comments ' gg(r:i?icl)lle Bentonite Chips E':t"lfrgon Not Surveyed
SAMPLES .
s | 2|2 | - FIELD
£ sl ag| T | eg]e. MATERIAL DESCRIPTION
88 le 2|22 2 |82|5 , : NOTES
[ R = snN| ¢ | e5|e®
; e Z2las| & | =8]68]
. SR OR Concrete (12"), Pea gravel (6")
| ]
] ———] Dense clayey SILT (ML), grey, dry _|No evidence of TPH
] - contamination
3 = -
4 il
3
| Y. . ﬂ '
) = Silty SAND (SM), gray, saturated below 7 Possible TPH odor
1 .
1 “|sample submitted to lab
2
3 SAND (SP), with red and white grains, very dark, saturated -
2 '
3 i
— ]
4 -—
4
B 4
Boring terminated at 16.5 ft bgs. B
_ ’ N i
20— - —
4 - L .
25
TR Woodward-Clyde Consultants e



METRO SOUTH BASE ANNEX

T Ty T v 1 -
11/22/94 16LG2 METRO

Project: | Log of Boring SB-3
Project Location: TUKWILA, WA sh ‘1
Project Number: 944039NA eet1o
Date(s) Logged . Checked
Difliad 10/11/94 By $. Dunnigan By D. Walker
Drillin 1 Drill Bit " Total Depth
Methad Hollow Stem Auger Size/Type & O-D- HSA Drilled (feet) ~ 16.5
Drill Ri Drilled s Hammer Weight/ "
Type 9 450 Canterra By Ramio Well Drilling Drop (Ibs /in.)g 140#/30
Apparent Surface
G?gundwater Depth _7 ft Elevation (feet)
Comments Egcr:i?iollle Bentonite Chips Elgtvfrﬁo" _Not Surveyed
SAMPLES
s | 2] .2 FIELD
£ 5| 28 g l18e]le MATERIAL DESCRIPTION
8o.lo 21%88| 2z | B2|E NOTES
a2le El3a]| 8 | 55|E
o E Z|lac |' £ | 20 |oa
XXX  Concrete (12"), Pea Gravel (6")
i *q | |
i ...’ Sandy GRAVEL (GP), backfill material i
-
| oo ; |
oo
g E.’.. No evidence of lmpaqt
7 . o T
¢
Y, i
... .

7] Sample sent to lab

H LW

NNN

SAND (SP), with white and red grains, dark, saturated

Boring terminated at 16.5 ft bgs

25~

‘Woodward-Clyde Consultants

aa
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Project: METRO SOUTH BASE ANNEX
Project Location: TUKWILA, WA
Project Number: 944039NA .-

Log of Boring SB-4

Sheet 1 of 1

Date(s) Logged : Checked
Drilled 10/11/94 By " S. Dunnigan By D. Walker
Drillin Drill Bit o Total Depth .
Mefhgd Hollow Stem Auger Size/Type - 8" 0.D. HSA Drilled (foet) 16.5
Drill Ri Drilled . Hammer Weight/ "
Type ° 450 Canterra By Ramlo Well Drilling Drop (Ibs/in ) 140#/30
Apparent e : Surface
Groundwater Depth __1ft . Elevation (feet)
Comments Egcr:?(?i(l)lle Bentonite Chips E':;’:rgo” Not Surveyed
SAMPLES ,
R . FIELD
£ s8] | 8z|e MATERIAL DESCRIPTION
ag |, 2 g el ¢ % slg _ NOTES
e le Eléaf 8 |25|82
o £ Z|a-| & |20 |oa: _
X L Concrete (12"), Pea Gravel (6")
— -
] o “|No evidence of TPH
' : contamination
N Sandy Gravel (GP), backfill material N
111 N
3 -
2 .
. AV4 .
2| 1 i .
2 Sample sent to lab
1
10 E —
_ e N
4 N -
T Boring terminated at 16.5 ft bgs. 7]
20— = -
. A I ]
- - \ -

25

\——
11/13/84 1GLG2 METRO

p)

Woodward-Clyde Consultants
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Project: METRO, SOUTH BASE
Project Location:
Project Number: 944032NA

TUKWILA, WA

Log

of Boring SB-5
~  Sheet 1 of 1

Nmr————
1/11/95 TWL1 SARA

Woodward-Clyde Consultants

Date(s). Logged Checked .
Drilled 12/12/94 By BH ' By JB
Drilling Top of PVC Total Depth
Method HOLLOW STEM AUGER Elevation (feet) FLUSH MOUNT Drilled (feet) 16.5
Drill Rig x Drilled Hammer Weight/
Type MOBILE-B61 By TACOMA PUMP AND DR]LL Drop {Ibsfin.) 140/30
Groundwater Sampler ’ Approx. Surface
Level (ft bgs) -8 Type SPLIT SPOON Elevation (feet) 28
Diameter of : Diameter of Type of Screen "
Hole {inches) 8 _ : Well {inches) - 2 Well Casing SCH 40 PVC Perforation 0.020
Type of Type/Thickness BENTONITE CHIPS 1-3 FEET
Sand Pack  10/20 SILICA of Sealls)
Comments
SAMPLES g OVA (ppm)
. s s 1. 8 2 | E T
£ ® 51 © e MATERIAL DESCRIPTION =g s o E
oy 28 lo 2 g _é : £ s3] @ S g’t REMARKS
o2 | me ¢ E| 8 |Eo °=1 8 | 5|58
2 o g3 £ - I o oo
00—
Ground Surface - Concrete - 1335
] 40 [ " : ' 0
30 e 1 - 2.0' SANDY GRAVEL (GP} - Brown to
gray, angular gravel, medium grained
N *09 sand.
> &
4+ 95 1o ,
4 2-4' Gravels become rounded (FILL)
1+ @ :
Al P :
5] | 5.0-6.5 CLAYEY SILT (ML), brown to :
1 gray, moist, abundnant -organics.’ (o] Sample sent to lab
2 -
| 4 ‘
i 6.5 -16.5 SANDV (SMm), Brown to black,
fine grained, minor organics.
Wet at 7.6-8.0 :
- 90
10— 8 0
3 :
- 6 .
)
+ 85
15 6 Same as above; sand becomes finer O
190 . grained 1400
7 . H Boring terminated at 16.5'BGS. T » !
4 80/ _
20—

¢




Project: METRO, SOUTH
Project Location:
Project Number: 944032NA

TUKWILA, WA

BASE

\

Log of Boring SB-6

Sheet 1 of 1

Date(s)

Logged
By BH

Checked
Dt 12/12/94 By JB
Drilling Drill Bit " *{ Total Depth
Method HOLLOW STEM AUGER Size/Type 8 Drilled {feet) 16.0
Drip Rig MOBILE-B61 Driled  TACOMA PUMP AND DRILL e " 140/30
Apparent Surface
G?oundwater Depth 7.5 ft : Elevation (feet) 100
' Borehole Elevation 3

Comments Backfill BENTONITE CHIPS Datum RELATIVE 7

 SAMPLES ,

S S : FIELD
£ 5| 821 B | ge]e MATERIAL DESCRIPTION ;
8sle 2|22| £ [228]5 : NOTES
a2 |2 E|3«] 8 |35|82

o v Z|la<s] & | S0 |va
Ground Surface - Concrete
v 1-9.0 §ANDY GRAVEL (GP) - Brown to gray, fine to
%y medium grained sand _
¢ Cobble encountered at 2
'.‘ ’ " . |ft. Sample spoon
A . —refusal
.’.
i @ .
Q’
= . B/ . ]
Y =S886-1 17 0 ".
| 22 .‘
14 @ -
, g oS
. % 7 . , ‘
2 o lotN= Groundwater level approximately 7.5 feet. Collect lab sample from
‘4 % : 7-9 ft, poor recovery,
8 ¢ -{abandon boring
@
o,
Boring Terminated at 9.0'BGS.
10— -~ —
15— ~ -
20

O
1/11/95 1GLG2 SARA

[

Woodward-Clyde Consultants




METRO, SOUTH BASE
TUKWILA, WA

Projedt:
Project Location:

Log of Boring SB- 7

Project Number: 944032NA - : Sheet 1 of 1
Date(s) y Logged Checked
Drifled 12/12/94 12/13/94 By BH By JB
‘| Drilling y - Top of PVC Total Depth .
Method HOLLOW STEM AUGER Elevation {feet) FLUSH MQUNT Drilled (feet) 16.6 .
Drill Rig Drilled Hammer Weight/
Type MOBILE-B61 By TACOMA PUMP AND DRILL Drop (Ibsfin.) 140/30
Groundwater ‘Sampler ' Approx. -Surface
tevel (ft bgs) 70 . Type SPLIT SPOON Elevation (feet) O
Diameter of i Diameter of "~ [Type of - Screen "
Hole (inches) S i Well (inches) 2 Well Casing  SCH 40 PVC Perforation 0.020
Type of Type/Thickness BENTONITE CHIPS 1-3 FEET
Sand Pack 10/20 SILICA of Seal(s) .
Comments
. SAMPLES . c OVA (ppm)
. - o
.| & E eein Elg S| 2
£ | E 5|8 |e MATERIAL 'DESCRIPTION |_g | 8 | 2 | £
2% | 38 o 2| 2 |5 ' s8¢ | 2|23 REMARKS
cg| we |a B 5 |ge °=1 8 | 3|58
) - zZ| @ |©oa P2 T @ |oc
' Ground Surface - Concrete 1530
7 50 @ 1 0
60 o¢ 0-4' GRAVEL (GP) - Brown to gray,.
] angular gravel:
T 95 2/ //:
(FILL) R ™
} B
4-14' SANDY GRAVEL (GW), Brown, A4 v
5 = [SB-7 with fine to coarse grained sand, sand —;.,:’;: eH 3 o
L ™ becomes finer grained towards bottom of ]
i [ interval. Sample sent to lab |
T Wetat 7.0
-— 90
10 3 0
-— 85
SAND {SM) - Light to dark gray, fine tg’
15— medium grained, wet, dark colored due to
organlcs 4 o
. . 0730°
7] [ Boring terminated at 16.5'BGS. 7 :
-+ 80 - ) B
ZOJ

Nc—
1/11/95 TWL1 SARA

-Woodward-Clyde Consultants
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Project:

Project Location:

METRO, SOUTH BASE
TUKWILA, WA

Log of Boring SB-8

Project Number: 944032NA Sheet 1.0f 1
]
Date(s) Logged Checked
Drilled 12/12/94 By BH By JB
Drilling ‘ Top of PVC Total Depth
Method HOLLOW STEM AUGER Elevatin (feet) T -USH MOUNT Drilled (feet) 170
Drill Ri Drilled Hammer Weight/
Type 9 MOBILE-B61 By TACOMA PUMP AND DRILL Drop (Ibs/in.) 140/30
-} Groundwater Sampler Approx. Surface
‘Level (ft bgs) 11.00 . _ Type SPLIT SPOON Elevation {feet) 98
Diameter of : Diameter of Type of Screen M
Hole (inches) 8 : Well (inches) | Well Casing SCH 40 PVC Perforation . 0.020
Type of y Type/Thickness BENTONITE CHIPS 1-3 FEET
Sand Pack  10/20 SILICA of Sealls)
Comments
SAMPLES c OVA (ppm)
- 5] N
_ & c _ B s | 2| @
£ & s | © MATERIAL DESCRIPTION =& a 2 E
Be | 25 |, 2 2 2 . v .g%g: g | 5|2e REMARKS
ce | me ¢ E| 5 (& °41 8| § |E8
o - 1= =2 m (GO . ) x m |ac
Ground Surface - Concrete % 1100
: 1-4' GRAVELF(GP), Angular gravel to .5" [ [
29 in diameter. - 7 4 O 0
- 60 - ' /%
7
: 7
(FILL) ‘ B
7 4 -5' SILTY SAND (SM), Brown to black,
fine grained, abundant organics.
5 T R T 50 1 0
| 2 5-11' SILTY SAND, Brown to gray, fine to
=~ 4 medium grained sand, moist, natural
organic odor.
-+— 90
10 =] SB-8| 4 S (o] 0 Sample sent to lab
e ] 8 Wet at 11'
] 6
11-17' SAND (SW) - Grey to dark grey,
R medium grained, water at contact with
sand.
-— 85
i
9 1200
. 10
- ' : _ Boring tlerminafed at 17.0'BGS. .
4 80 - L . - .
20—

Niiarma s —
1/11/95 1WL1 SARA

Woodward-Clyde Consultants
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GROUNDWATER SAMPLING DATA SHEET

Well Number: | /‘7 A j»/ Sample'Number: //A) -/ Date:’
Project: w@_gﬁ&x Project Number: . 24/ Y43 ?// Task: ~2670

Well Depth: / / . m ! : Measuring Point (MP): -
. L4 . ’ .
Water Depth: é P 7,”2 Elevation of MP: -
Feet of Water: "/, 7 5 / Elevation of Water: -
 Gallons per Foot: -7, (s, | Well Diameter: 7

Well Volume: /,Q . 5&4.1
_ Purge Volume: 4 & / Z/

: Weil » | Gailons per
'y _ |Diameter casing foot
2 inches 0.16
 |4inches - - 0.65

Purge Method: _&Wd&) pHmeter: T
Sample Method: Eh meter: -
Water Dispasal: Dy é( ég Q ’;éd)ii 3 % dr@ﬁt Conductivity meter: '—'
Weather: ,:Zﬂ g% £ 2@? g ‘ Calibration Date: -
Sampler(s): ‘5 . 2446 b‘gﬁgﬂ / 2 E ézgggﬁa— QA/QC samples: -

Field - "Before | Volume | Volume ' Volume | Volume | Volume | Sample

Pgramete,rs Purging 1 2 "3 - 4 : 5_

Time N\ ' ? ys | sp:00 /020 |\ . 50 -

pH \ bs216.52 L5/ |\ NI V¥7

onductivit N\ y /S %‘Q % ks \ \ B Yo hos
gh - N - = N\ \ |7~

—

Temperature N s 1/85¢ | KLC \| £ 47|




GROUNDWATER SAMPLING DATA SHEET

Purge Volume: iz% ;2 4 % A~ ' | '
, Well Gallons per

Well Number: /Vh/—,,j Sample Number: /7 4 -2 Date: /0///2{
Project: M Project Number: _PSY) B Task: o200 |

Vs
Well Depth: // 20 o Measuring Point (MP): —
. 2 7 . .
Water Depth: é ,Jz . Elevation of MP: -
Feet of Water: 6’ 7 ‘ - Elevation of Water: -

Gallons per Foot: o7, {/ ,@é f/é } Well Diameter: -

Well Volume: /0? . “/ %ﬂ/

< {Diameter casing foot
. 2 inches 0.16
| | | 4inches 0.65

Purge Method: M(@M@L_ pH meter: - -

Sample Method: _~ B4y, Ehmeter: - =

Water Disposal: M//t %7//1/&_& quConductivity ‘meter: -

Weather: Calibration Date:.

Sampler(s): ¢ S 22“ “ aﬁjggﬂ _/C ,E é'ggz/ S9-¢, QA/QC sampies: -
Field - Before | Volume | Volume | Volume Volumgl Volume | Sample .
Parameters | Purging 1 2 3 4 5

|Time - [Y0 | [8D |2 /0 |\ 220
pH N o5 ]ess [b.v6 |\ N 14.#6

| Conductivity . \ '7//7,,,.-40.) 72/7‘,,& ’f"/?—, adar \ \ %&m_
Eh \ [ 7= - \ N
Temperawee | \|/29% | /27% [ 7% N\ V723




GROUNDWATER SAMPLING DATA SHEET

Wéll Number: - _A/}/- 3 Sample Number: . #/4/ -3 Date: Z/éﬁ’/é - &
 Project: Shob Buse sbangue  ProjéctNumber: FYYpBIMH  Task: 200

Well Depth: -~ /[ 307 * Measuring Point (MP): ___~

Water Depth: 5 ff g ) Elevation of MP: —

Feet of Water: 5, Q/ - Elevation of Water: -
* Gallons per Foot:_.2. (o/ g2l A Well Diameter: .

. v
Well Volume: /3.5 /M :

Purge Volume: ﬁﬂ % %& i-. -
' Well Gallons per
: _ ‘ Diameter casing foot '
o , ‘ 2 inches ’ 0.16
: ' o 4 inches 0.65
Purge Method: 374,_,2;_ Wi 22 %2224:& } pH meter: ' ' -
Sample Method: _ /v - Eh meter: —
Water Disposal: O / 7/ . Conductivity meter: "‘
Weather: Calibration Date: “
Sampler(s): QA/QC samples: ‘ -
Field -Before |- Volume : Volume | Volume | Volume Volume | Sample
Parameters Purging 1 2 | 3 4 5 _
Time N__ 20 |30 /0-50 |\ | |
pH N 1o Vbef eS|\ NI Y.

Conductivity ‘ \\ é’ﬁfff addgs | ﬁ&%s \\ l\ 57/5(‘.:"
Eh Z — | — Z
Temperature \‘ /5. 9% /20 | /Z.0¢C \ /22




GROUNDWATER SAMPLING DATA SHEET

_ Well Number: /’7}1/—7 Sample Number: . /‘7//- b Date: /9/14&/
Project: Serth Base Suntt_ ProjectNumber: _7 S S 9394 Task: _200
B Wéll Depth: / / // é ’ ~ Measuring Point (MP): -
Water Depth: (.30 Elevation of MP: -
Feet of Water: _ 4. A0 ’ Elevation of Water: -
Gallons per Foot: 7, © [ gx.é//f“ Well Diameter: ji

f Well Volume: /,,7 5 M

Purge Volume: ﬁzz‘ 24 d'zﬂ I : '
: : ' Well Gallons per

T« Diameter casing foot
: 2 inches 0.16
. , 4 inches - 0.65
Purge Method: . 4 pHmeter: —
Sample Method: _ g,/ 1 ' Eh meter: —

* Water Disposal: __ () <7 ﬁ ﬂé S uilor ;r_ygg «Mo~ Conductivity meter: —
Weather: firtly S Calibration Date: -
Sampler(s): QA/QC samples: -

Field Before | Volume | Volume | Volume | Volume Volu:me- Sample
Parameters Purging. 1 2 3 4 5 .

Time 12:/0 /245 /2. 20 ' (295
pH 1679 le27 1628 | \ N\_l¢é¢6/

Conductivity \\ 51 M&% \\ ' \\ D0, hos
Eh — - = . -
Temperature : \/ 7 3 /4. 3‘6 /73 °C \ /6




GROUNDWATER SAMPLING DATA SHEET

Well Number: S B3-S Sample Number: S B~y
Project Name: "M erra S Basc Project/Task: PSS E 390 fr¢q
Date: D = 2-F<
Well Depth: /Y oL Measuring Point (MP): ToC
Water Depth: 50 b0 Elevation of MP: A
Feet of Water: /) .50 Elevation of Water: A4
Gallons per Foot: sl ’
Well Diameter: A s rC S
Well Volume: / ! Q—U
Purge Volume: 6.D Well Gallons per
Diameter casing foot
2 inches 0.16
4 inches 0.65
Purge Method: poly<ritylcat Bl e pH meter: %/C A A
Sample Method:  solerpp s & Ak Eh meter: A A
1 kd , _
Water Disposal: Qi Sepe ,zk’ro{L Conductivity meter: A A AEF
Weather: Erwp pdle D 46'S D.O. Meter: A
Sampler(s): I a2 B Gl Cid S Calibration Date: Y Y
QA/QC Samples
1Blind Duplicate A oa
MS/MSD A
Replicate A4
(Blank AN
Field Parameters 0 1 2 3 4 5 Sample
) Volumes | Volume | Volumes | Volumes | Volumes | Volumes
Temperature /4.9 | 79.0 | 74.06 4.8
Conductivity S50 | 530 Sy 54/
Eh MA | 3 oS A o A x ] P
Dissolved Oxygen MA N AT X A oy SV A A 3
Turbidity thord | Faad | than | /eyl
Time 1238 \7237 |fA32 /2]
. ' BOTTLE REQUIREMENTS ] .
Analysis Bottle | Number | Number || Bottle Bottle Number
Type MS/MSD{| Type Number MS/MSD




. ST
[

GROUNDWATER SAMPLING DATA SHEET

Well Number: S 5l Sample Number: S H-7
Project Name: A1 ETV .0 D . TRSE Project/Task: ' Gy e 30 roo ¢
7
Date: /D 5.9y
-Well Depth: /2.00 Measuring Point (MP): 78
Water Depth: L/ - 80 Elevation of MP: oAl
Feet of Water: 7 20 Elevation of Water: A
Gallons per Foot: O 7
) _ Well Diameter: ' ) N CHES
Well Volume: ’ . /
Purge Volume: 5 .98 Well Gallons per
. Diameter casing foot
2 inches 0.16
4 inches 0.65
Purge Method: POy iy [ERE " &ailen  pHmeter: LRect p A
Sample Method: Ny Erih e Tt el Eh meter: N A
) N
Water Disposal: L 3 ﬁwgq-‘-,ﬂ»-.—’: S Conductivity meter: A A AH
Weather: “amwide map d 0’5 D.O. Meter: A A
Sampler(s): i et G CymS Calibration Date: )0 /T DY
QA/QC Samples
Blind Duplicate SR 6
MS/MSD N A
Replicate N A
Blank N A
Field Parameters 0 1 2 3 4 5 Sample
Volumes:| Volume | Volumes | Volumes | Volumes | Volumes
Temperature /AR /A /0.9 1/0-% 1].3 [/0. g
pH N 871 6-9 1 ¢.35| 6032 | 6027 |- 6.29
Conductivity £330 | 621 Sx¥2 |37 567 | 498
Eh MA. T ~a N A Ma i .y,
Dissolved Oxygen ||, » A AL | VA NA Ma NA
Turbidity Hrap \Heap! |6y | HioH (Hiey | Ais 8
Time ys 1750 1//ss | /Roo | £265 | 13/0
'BOTTLE REQUIREMENTS
Analysis Bottle | Number | Number || Bottle | Bottle Number
Type MS/MSD|| Type |*Number | MS/MSD




GROUNDWATER SAMPLING DATA SHEET

Well Number: Se-9 Sample Number: S5 KB-K.
Project Name: MeErpe S. fase Project/Task: F49 03222 A/ivoo
Date: A LYA S i
-Well Depth: /), /& Measuring Point (MP): T3¢
Water Depth: 4 28 Elevation of MP: XD 4
Feet of Water: 6.3 Elevation of Water: - A fi
Gallons per Foot: o. /¢
Well Diameter: 2 JMCreE S
Well Volume: / . 0 ? .
Purge Volume: 5,98 : Well : Gallons per
e, |Diameter casing foot
2 inches 0.16
4inches -« 0.65
Pﬁrge Method: J‘,O\J‘ ETH (e E &aileyt  pH meter: - oeclana .
Sample Method: Polyerpdene  BAILE Eh meter: - MK
Water Disposal: cr( S Epﬁ,@::fg/t ' Conductivity meter: _ |H-Ar oS A P
Weather: RaninE a1 e S  D.O.Meter: A
Sampler(s): Ricetarr Binllu,nS5  Calibration Date: - B9y
QA/QC Samples
Blind Duplicate AN A
MS/MSD , ' A A
Replicate A
Blank . oy
Field Parameters 0 1 c2 3 4 5 Sample
: Volumes | Volume | Volumes | Volumes | Volumes | Volumes '
Temperature /Y2 1 /¥4 3]
pH é.73 6.8 |
Conductivity 288 | 7206 [
Eh N 52 A
Dissolved Oxygen N7} VA
Turbidity ‘ Gt | /her
Time /035 /05Bo
BOTTLE REQUIREMENTS - -
Analysis Bottle | 'Number | Number [| Bottle” | : Bottle Number

Type |° MS/MSD|| Type | Number MS/MSD




—

APPENDIX B
FIELD INVESTIGATION PROCEDURES

B.1 DRILLING METHODS

Soil borings were advanced using a truck mounted Canterra 450 drilling rig equipped with '
8-5/8-inch outside diameter (OD) hollow stem augers. Samples were collected by driving

‘a 2-1/2-inch outside diameter split-spoon sampler into the soil using a 140-pound drop

hammer with a 30-inch fall. Drill euttings were contained in 55-gallon, DOT-approved steel

* drums that were left on site for disposal at Metro’s remediation facility based on laboratory

results. T

B.2 WELL SAMPLING

~ The wells were purged and sénipled using dispOSabie polyethylene bailers. More than three

well volumes of groundwater. were purged prior to sample collection. Measurements of
temperature, pH, and specific conductance were made periodically during purging. Sampled
groundwater was poured directly into the appropriate sample container. The samples were

labelled and placed into a chilled ice chest for transport to the laboratory.

B.3 DECONTAMINATION

All appropriate drilling and samp]ing equipment was decontaminaied before entering and
leaving the site. Equlpment (1 e., augers, bits, samplers, etc.) in dlrect contact with soil was
also cleaned between bonng locatlons with a steam cleaner and/or phosphate-free detergent
to remove oil, grease, and any other potential contammants_,

B.4 SAMPLE HANDLING PROTOCOLS

All samples were placed into laboratory-cleaned glass jars with teflon-lined lids. The jars
were labelled with the project name and number, sample number locatlon depth, sample

. date and, time and analyses requlred

 SOBASE.084 R B-1 ' November 16, 1994



copy was retained by:!:he sainpler‘;f

5\

All samples were kept cool (4°C) in an ice'chest for storage and transport to the laboratory.
Sufficient ice-substitute 'was enclosed in the chest to keep the samples cool until arrival at
the laboratory. '

All sample handling was conducted under strict chain-of-custody procedures. Samples were
accompanied by a chain-of-custody record. When tmnsfefﬂng possession of the samples the
individuals relinquishing and recelvmg signed dated and noted the time on the record. This
record documents transfer of sample custody from the sampler to the laboratory. The chain-
of-custody record includes a sample analysis request section. This section identifies the
parameters that are to be analyzed and which sample containers have been designated for
each réquested parameter. One copy' of the form was passed on to'.the' laboratory, while a

One QA/QC duplicate soil sample and one QA/QC duphcate groundwater sample were
collected by field personnel. The duplicate samples were labelled with a fictitious sample
number and sampling time. This information was recorded by field personnel.

A record of -all field activities was kept in a field notebook on waterproof paper. All entries
were made in watelproof ink. Pertinent data collected mcludes ‘but is not limited to: time
of day started/finished, sample numbers, time collected and analytical requlrements A
sketch map was also made of the sampling locations, however, this was made on paper

. separate from the notebook.

SOBASE.084 - _ B-2 : November 16, 1994

o8
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October 20, 1994 ' "‘2’?‘ 2
0, 18 | Ea°
o RECEIVED
To: Dave Ditt ' - ‘
To ave» ittmar : 0CT 2 1 1894
From: Jim Endres® .
rom im En "—'sﬁi _ ENGINEERING SERVICES

Subject: *S. Facilities UST Samples (C76053)
Attached are the analytical reports and quality control for tlfie following samples-that were received

by the Laboratory on October 12, 1994.

. : Reported Analyses -
Sample WTPH-D WTPH-D

WTPH- -

Lab ID ‘Description  Matrix " heavy oil gasolina screen  WTPH-G Lead 418.1
L4734-1 MW-1 - water X X : X

14734-2 MW-2 water X © X X

L4734-3 MW-3 "~ water X © X X
L4734-4  MW-4 water [ X X X

L4734-5 MW-5 . water ¢ - X X X .
14734-6 SB-1 g soil* . X X

L4734-7  SB-2 . saoil - : - X
L4734-8 SB-3 "soil X

L4734-9  SB-4. soil . X

L4734-10 SB-5 - soil , I o X

At the réqdest of Sean Dunnagin of Woodward-Clyde, the samples were analyzed ﬁsiﬁg the )
guidelines below: - -

" Waters - If gasdline range components are observed in the WTPH-D ana!yses, the lab would follow-

up with a WTPH-G, BTEX and lead analyses.
Soils - For L4734-6, -8, -9 and -10, if gasoline range components are observed in the WIPH-G

. analyses, analyze for BTEX. For L4734-6 only, if gasoline range components are observed in the
WTPH-G analyses, analyze for lead. S ' '

. Neither heavy oil nor gasoline range components were observed in any of the samples. The Metals

Section proceeded with the lead analyses in both waters and soil prior to the gasoline analyses to
meet the requested due date. Only L4734-6 had a trace level. The only sample requiring WTPH
418.1 was L4734-7 and 8710 mg/Kg was found. All results were determined on a wet-weight
basis. _ . _ o ‘

If you have any questions or would like additional information concerning these analyses, please feel
free to call me at ext, 2305. . o .

il C S S
: >‘§ﬁ‘1ETﬁE IR . Clean Water — A Sound Investment



DESCR(PT]ON OF COMPREHENSIVE REPORT CONTENTS

i

P.;ocs r.o‘r J [

Each sampling site is assigned 2
unique locator code which defines
a unique, specific, geographic |
refereace for that sampling point.

. rSample Date- | , J

The sample date is labeled
Sampled. Itis the record of the
month, day, and year the sample
was collected.

2 — uj

Each sample receives 2 unique Lab
sample number, so that all samples
can be referenced by their sample
numbers.

R

Marrix is the Lab's designation of _ -

the type of cavirooment from
which the sample was taken:
There are four groups of matrices:

* liquids, solids, tssues, 2nd air.

The matrces and their codes are as
follows.

Liquid o .

: OTHER WIR - LA
INFLUENT IB
EFFLUENT LC
DIGSLUDGE LD
IW WIR LE
SEWER WIR LF
STORM WIR IG
DRINK WIR ILH
GRND WIR IJ
FRESH WIR IX
SALT WIR IL
FILTERWIR 1M
BLANK WIR IN

\ SEPTAGE _LP
TCLPLEACH = IQ .
RECONWIR * IR

‘soups . - .

" . OTHR SOLID  SA
so. |, SB-
COMPOST ¢ SC.
"SLUDGE~ _ ~ SD

- SALTWTRSED SF'
IW SLUDGE - SG
INIINESED  SH °

Matrices Cont.
SOLIDBLANK

wn

I

" TISSUES

) OTHR TISS -

| AR

ALGAE
PLANT
. SHELLFISH
FISH
CRAYFISH W
CRAYFISH E
ORGANS

Had-dHddds

&

AR

%Solds | ]

The percent of the nou-liquid (by

weight) portion of the sample. %

. Solids is used for calculadng dry

‘weight conversions. All samples

are analyzed on 2 wet weight basis
and whea requested the measure-
ments are coaverted to a dry
weight basis. Your sample will
cach be flagged

- Wet Weight Basis

- unless you requested dry weight

In that case they would be flagged
- Dry Weight Basis.

ITarame:ers

|

° Parameters (imalytcs tested for) are
reported in sub-groups
carresponding to the laboratory
that tested for them. The sub-
groups are: organics, metals,.
conventionals, and micro (micro-

|. biology) field analysis, and

Aquatic Toxicology.

muaﬁﬁefg ; : - A J

Qualifiers give additional

information about data points.

<MDL - Less than method
detection mit -

Less than reporting
detection Hmit (prac- -
tical quantitation limit,
ML)

<RDL

. Some other qualifiers you may
" find:

Qualifiers Cont.

AD Adult

B Blaank

C Counflueat growth

s .Composite sample

D Dominant

DIL Diutad

E Esumated

G Maegx spiks oc SRM
recavery below
accspance range

P . Incorrect preservation

j# Chemist's confidence of 2
Tentatively Idcadfied
Compound as jndicated -
by the value of #. The
valoe can varyfrom 1 o
4, the mogt canfident being
1.

L .~ Mamix spike oc SRM
azhaove accspaance range

Ly Larvae . -

. NF Not fouad
P Present

PU Pupae

R . Data rejected

S Sub-dominant

SL Sample lost

TIA Text information
available

X Marrix spike ot surmgau:

. recovery <10 %

XM Exceeds capacity to
measure (Insmumeat X
limitation)

. XHT Exczeds holdiag time

RDL Equalto the Repocting

. Detection Limit

SMR.FAH ’

exceeds the mcasurablc
.range ==

| Walue _ J

The value is the measurcmesnt of
the parameter expressed in the
appropriate units of measure. The
uaits of measure are stated directly

" beaeath the label Value..

|§gniﬁcant Figures S 4‘ .
As standard practice the Environ-

. mental L:abordtory reports values

. abave the RDL to.3 significant
ﬁgures. Values below the RDL, or
" practical quandiration limit, are
reported to 2 agnxﬁmt figures.
There-are cxcepubns to the :
standard conveadon for micro-

- biological, aquatic toxicology,
field, and some couvcnuona.l data.
"In additioa, the Laboratory rctzxns )

see reverse side

1
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METRO Environmental Lab Analytical Report

Locator: NONE

Locator:

PROJECT: C76053 NONE NONE Locator: NONE Locator:
' Client Loc: MW-1 Client Loc; MW-2 ‘IiClient Loc: MW-3 Client Loc: MW-4
"Sampled: " Oct 11, 94 " Sampled:  Oct 11, 84 Sampled: Oct 11, 94 " [|Sampled:  Oct 11, 94
LablD: 1473441 LablD:  L4734-2 LabID: 147343 LabID: . L4734-4
Matrix: GRND WTR Matrix: GRND WTR Matrix: GRND WTR Malrix: GRND WTR
% Selids:- - - e -1[% Solids: % Solids: 1% Solids:
Parameters- . Value Qual MDL. RDL Units| Value Qual MDL ROL ‘Units|| Value Qual MDL RDL- Units} Value Qual MDL RDL Units
. - Wot Weight Basis - Wot Weight Basis : - Wet Woight Basis - Wet Welght Basls
COMBINED LABS .
M.CodoxDOE WTPH-D ' . . : . . . ,
Heavy Oil Range (>C24) <MDL 02 0.2 mgl <MDL 0.2 0.2 mgl <MDL °~ 02 0.2 mgl <MDL 02 02 mgl

No evidence of gasoline components

No evidence of gasoline components No evidence of gasoline componenls

, No evidence of gasoline componenls
M.Code=sDOE WTPH-G .

Gasoline Range (C7-C12)
M.CodesMETRO 16-03-001 °
Lead, Tofal, GFAA
M.Code=METRO 16-03-004
Lead, Total, GFAA
M.Codex=SM5520-F
Total Petrolsum Hydrocarbon

.<MDL_0.003 0.009 ‘mgi

<MDL__0.003 0.009 mg/L _<MDL__0.003_0.009 mg/L <MDL _0.003 0.009 mg/L

;

10/19/94 - 1387CB.XLS

Data Management and Analysls Section Comprehensive Report 11387 Pago 103
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METRO Environmental Lab Analytical ,Réport

PROJECT: C76053 Locator:  NONE Locator:  NONE Locator.  NONE Locator:  TRC
Client Loc: MW-5 Client Loc: SBt Clierit Loc: SB2 ‘ Clierit Loc: SB3
Sampled:  Oct 11; 94 Sampled: Oct 11, 94 Sampled: Oct 11, 94 Sampled: Oct 11, 94
~ LablID: . L47345 . Lab ID: L4734-6 Lab ID: L4734-7 Lab ID: L4734-8
. "+ Malrix: GRND WTR Malrix: SOIL Matrix: SOlL IMatrix: SolL
" -% Solids: % Solids: 1% Solids: % Solids:
Paramelers | - " Value Qual MDL RDL Units|f Value Qual MDL RDL Units Value  Qual MDL RDL Units Value  Qual MDL RDL Units
. - Wet Weight Basis . = Wet Weight Basls . - Wet Woight Basis ' - Wet Welgh! Basis
COMBINED LABS
M.Code=DOE WTPH-D .
Heavy Qil Range (>C24) <MDL 02 0.2 mgl
- : No evidence of gasoliné components
M.Code=DOE WIPH-G . ‘ i ,
3asoline Range (C7-C12) <MDL 5 5 mg/Kg <MDL 5 5 mg/Kg
M.Code=METRO 16-03-001' ) : . . ) '
.ead, Total, GFAA _<MDL__0.003 0.009 mg/L
' M.CodesMETRO 18-03-004 ' . T 2
Lead, Total, GFAA - 1.2 <ADL  0.43 1.29 mg/Kg
‘ . M.CodexSM5520-F '
Total Petroleum Hydrocarbon 8710 15 100 mg/Kg 3

10/19/04 - 1337CB.XLS

Data Management and Analysls Sectlon Comprehenslve Report #1387

Page 2 0f3



PROJECT: C76053

Saramelers

SOMBINED LABS
M.Code=DOE WTPH.D
{eavy Oil Range (>C24)

" Locator:

Client Loc:
Sampled:
Lab ID:
Matrix:

% Solids:

Value

T R

TRC .
SB4
Oct 11, 94

- L4734-9

SOIL

Qual MDL RDL Units
- Wat Welth Basis

Locator: . TRC

Client Loc: SB5 )
Sampled:: Oct 11,94 - -
Lab 1D; L4734-10
Matrix: SOIL

% Solids:

Value Qual MDL RDL Units
: - Wet Waeight Basls

M.CodenDOE WTPH-G

3asoline Range (C7-C12)

<MDL 5 .5 mg/Kg

M.Code=METRO 16-03-001

<MDL 5 5 mg/Kg

_oad, Tolal, GFAA

M.CodesMETRO 16-03-004°

.ead, Total, GFAA

M.CodenSME520-F

Total Petroleum. Hydrocarbon’

10/19/94 - 1387CB.XLS

T

Data Management and Analysls Section Comprehensive Report 1387

{

METRO Environmental Lab Ahalytiéal Reporf '

Page 30l 3



WTPH-D / WTPH-HCID QAQC SUMMARY

! : . Extraction Date: Oct11-34 , .'Matrix: water . .

Instrument: HP58S0 FID . MB filename: WwW14419-1

. Analyst: gm o Duplicate filenames: W14419-3 (L4734-1)

\ : QA/QC Ref. #: DL22 : :

C : Wkgp #: WG14419 SB Diesel filename: W14419-2

Comments: \

P Surrogate Recoveries - Spike Blank Recoveries

' isample # . o TFT | BFB | 268 | pTem|| Spike |Found | .

T g " .

WG14419-1 MB- 61 113 ~ |iSpiked Compound | Conc. |Conc. | % Rec.
“llwe1a4192s8 - - | [ | 56 1181 | motor oil 500.0/'480.0| 96
" fwe14419310 - ' 75 azs| | ¢ ' ' a :

- laz3a-1 | L 60 133 " o
Z 775"1.4734—2 ) B 79 | |118 - Sample/Sample Duplicate Comparison

lia734-3 ; 68 111 || ' ' ,

| [IL4734—4 1 ez 110 . Compound ‘| Samp | Dupl | RPD
" llLa734-5 . 60 | .122 o -motor il <mdl| <md!

1
L
L ;»wl( . i i ' y
b : : y Method Blank Contamination

i ‘Methad | Instr.’
_J N g j : .

l o . ' 11 Compound |  Blank .Conc.
J| ' v ‘ none found | WG14419-1 | <mdl
o *"

B |
N ] I
llactimits -~ |s0-150]s0-150fs0-150] s0-1s0ff .

i -

© | *Indicates values outside QC Limits - -

i ' DL22.XLS



- Extraction Date:

WTPH-G/SW846 8020 QA/QC SUMMARY

'10/13/94 and 10/14/94

Matrix:

soil

Instrument: Tremstrics 9000 MB filename: wg14430-1, -5
Analyst: JDE ’ Duplicate filenames: wg14430-4
QA/QC Ref. #: Gssg _ L4734-6
Wkgp #: WG14430 SB Gasoline:filename: wg14430-3
Comments: wg14430-2

na = not applicable

Surrogate Recoveries

SB BTEX filename:

Spike Blank Recoveries

"PID _ FID ) Spike| Found|"
Sample # TFT BFB TFT BFB . Spiked Compounds Conc.| Conc.f % Rec.
10/13/94. - Gasoline - 97 83 | 85
w14430-1 mb 100[93 | |89 gs | |o5 Benzene 40 | 42 | 108
flLa734-10" 100ul |na na 63 | le3 Toluene ‘40 | 41 | 108
":47_34-8 100ul  |na na 51 71 Ethylbenzene 40 | 41| 103
IL‘4734-6 100ul na na 66 77 mp Xylene 120 A130 108
w14430-4 LD 100|na na 66 81‘ o Xylene 40 37 | 92
w14430-2 sb btex |95 92 na na_. - *Indicates values outside QC Lirriits
w14430-3 sb gas |na na 91 9{ Sample/Sample Duplicate Comparison
10/14/94 reextract] * “ PID FID
w14430-5 md 100ul 83 | |o5 Compound| Sample|Dupticate|Rep| Sampte | Dupticate| RPD
L4734-9 10'Ouj . 54 70 gasoline <mdl <mdl
I~
*Indicates values outside QC Limits
Method Blank Contamination
v Method Instr.
. Compound Bfank Conc.
gasoline wg14430-1 |° <mdl
- ' 11 |lbtex wg14430-1 | <mdl
] gasoline wg14430-6 <mdl
Qc Limits 50 - 160{50 - 150{50 - 16050 - 160 btex - wg14430-6 | <mdl
*Indicates values ouéside QcC Limits '

2

. GS9.XLS
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South Facilities VST Project
METALS QC SUMMARY FOR LIQUID SAMPLES

- Parameter Method | MDL | Method Sample Duplicate RPD | Matrix Spike Lab Control Sample Spike Blank
Blank 1 Value Value Percent True Measured Percent Percent
' Recovery Value Value . Recovery Recovery
{mg/L)- . (mg/L) {ing/L) . (mg/L)  (mg/L) :
l I | L4342 WG14502-4 I I I '
b ‘I GFAA ]. 0.003 | <MDL <MDL~ <MDL --- 92 0.0312 0.0298 96 . 92

- MDL=Method Deteétion Limit. _ ' - * -
° RPD=Relative Percent Difference. . CooTTTR

More numbers than are significant may have been included for calculation purposcs
*Splko rccovcry out of: 80- 120% timits.

10/19/94 SFAC.XLS
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South Facilities VST Proj ectl ‘
METALS QC SUMMARY FOR SOIL SAMPLES
Parameter Method | MDL | . Method Smﬁple |

Duplicate RPD | Marix Spike. Montana Soil, NIST 2711 Spike Blank
.| Blank1 Value Value Percent True®  Measured .  Percent Percent
- _ . - Recovery Value Value Recovery Recovery
(mg/Kg) (mg/Kg) (mg/Kg) - (mp/Kg) _ (mg/Kg) -
' : L4734-6° - WG14432-4 : :
Pb “ GFAA I 0.4 | <MDL l 1.2 7 1.0° | 18 l - 81 I 1162 1014 87 88

All results are in wet wcight." K

MDL=Method Detection Limit, A Co -

RPD=Relative Percent Difference. -

*RPD exceeds 20%

**Peccent recovery out of 80-120% limits.

. More numbers than are significant may have been Included for calculation purposes.
10/19/94

SFAC.XLS



"TO: Jim Endres

FROM: Doris. Meade, Conventibnals Chemist
SUBJECT: South Fagcilities VST Project (October 12, 1994) Data Summary Report -

DATE: October 20, 1994

The attached caomprehensive report shows resdlts for the soil sample collected on October
11, 1994. The lab sample number assigned to the sample was L4734-7. A QA/QC Data

' Summary is also included for your information. . ' :

Al producfs are analyzed in batches. For appropriate products, each analytical batch,

includes a calibration curve and one or more check standards. All-the analytical results are
reported from batches where the ca{li.bration ¢urve and check standards were within control
windows. Calibration curve and check standard control windows are r = 0.995 or greater,

and +/- 20% of the. true value respectively. Sample duplicate reproducibility is- expected to

be within 25%, recovery of spiked ,samples is expected to be within 70-130%, and method
blanks are expected to be less than, method detection limits. .

The method blank resulted in a concentration slightly;, above but within twice the

concentration of the Reporting Detection Limit for the parameter., The ‘contamination is most
likely due to the use of recycled freon during the extraction process. Freon has become
increasingly difficult to obtain in the past year and will eventually be replaced by hexane, a

‘non-chlorofluorohydrocarbon that is thought to have less of an impact on the ozone layer.

Although the method blank was above the detection.limit, the concentration detected in the
sample is significantly greater than the detection limit and is high enough that the slight o
contamination detected in-the blank has a minimal effect on the data. The matrix spike
recovery was also above the control window; however, this is not uncommon for a soil
matrix and is most likely due to an inhomogeneous sub-sample taken for the matrix spike
analysis. ) ' : .

Please note that the sample on which laboratory duplicate and matrix spike analyses vyeré
performed is not included in this project but was run.,simultaneously with the sample for this

. project.

The data has passed all other internal QA/QC checksf‘for accuracy and com{:leteness and
may be used without qualification. S . S

I you have any questions or concerns,.please contact me at 684-2383. Thank you.



- -

South Facilities VST Project (L4734-7 10/12/94) QA/QC Data Summary

Labofatory Duplicate Samples (25%RPD)

Total Petroleum
' Hydrocarbons,
Parameter mg/kg
Sample ) L4718-1
Resuit 1 7831
Resuit2 8430
Rel. % Diff. -7.37% .

Laboratory Spiked Samples (70 - 130%) .

Total
Petroleum

Hydrocarbons, il
Parameter ma/kg ‘“
Sample 14718-1
Result 1 7831
Spike Amount 2172
Result 2 11190
% Recovery 155%

Laboratory Method Blanks (<MDL)

Hydrocarbons,
-|Parameter mg/kg

\
Y

Total Petroleum|

Blank ' 174

. <MDL = less than the Method Detection Limit

Laboratory Check Standards (80 - 120%)

Total Petroleum
: | Hydrocarbons,
Parameéter ' ma/kg
True Value . 2029
Det'd Value 2302
% Recovery - " 113% -

VST4734.XLS



RECEIVED

December 20, 1994 UEC 9 1 1991‘
To: Chrisiy Sanders-Meena ' Capital Projects Division
From: Jim Endres ‘. '

Subject: S. Facilities UST Samples (C76053)

Attached are the analytical reports and quality control for the following samples that were received
by the Laboratory on December 13, 1994, )

. Samiple WTPH-D WTPH-D
Lab ID Descriptioh’  Matrix heavy oil diesel
L5103-1 SB-6 soil X j x
L5103-2  SB-5 .. soil X X
L6103-3  SB-7 © soil X X
L5103-4 SB-8 soil X . X
L5103-5 SB-9 . soil X X

Only two sample had heavy oil range components at low concentrations; all other samples were
clean with no reportable results. All results were determined on a wet-weight basis.

If you have any questions or would like additional information concerning these analyses, please feel
free to call me at 684-2305. ) ' ’

/

SRS — : * ‘
%sm ETHG . Clean Water — A Sound Investment
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DESCRIPTION OF COMPREHENSIVE REPORT CONTENTS

[Locntor l

Each sampling site is assigned a
unique locator code which defines
2 unique, specific, geographic
reference for that sampling point.

‘[Sample Date

- The sample date is labeled

Sampled. It is the record of the
moath, day, and year the sample
was collected.

LLab D . —l .

Each sample receives a unique Lab
sample number, so that all samples
can be referenced by thclr sample
numbers.

Matrix. . ]

Matrix is the Lab's designation of
the type of environment from
which the sample was taken.
There are four groups of matrices:
liquids, solids, tissues, aad air.

The matrices and their codes are as

follows. .

Liquid :
OTHER WIR 1A
INFLUENT LB
EFFLUENT Lc
DIG SLUDGE D
IW WTR LE
SEWER WIR LF
STORM WIR IG
DRINK WTR IH
GRND WTR LI

. FRESH WTIR LK
SALT WIR L~
FILTER WIR LM
BLANK WIR IN
SEPTAGE LP
TCLP LEACH LQ
RECON WTR iR

SOLIDS .
OTHR SOLID SA
SOIL . SB
COMPOST e
SLUDGE sD

- FRSHWTRSED - ‘SE
SALTWTRSED SF
IW SLUDGE SG
IN-LINE SED SH

Matrices Caont.

SOLIDBLANK  SJ

TISSUES

OTHR TISS  TA
ALGAE TB
PLANT TC
SHELLFISH ~ TD
FISH TE
CRAYFISH W' TF
CRAYFISH E TG
ORGANS TH
AR
AIR AB
[ %Solids |

The percent of the non-liquid (by
weight) portion of the sample. All
data are calculated and stored on a*
wet weight basis. The % Solid
value is used. if requested, to
normalizé and report data on a dry
weight basis. Each sample will be
flagged either Wet Weight Basis
or Dry Weight Basis in the report.
Note that the conversion to adry -

" weight basis is not applicable to all

parameters, for example pH. Also,

- Particle Size Distribution is not

based’on moisure conteat.

fParameters . ‘ J

Parameters (analytes tested for) are
reported in sub-groups
corresponding to. the laboratory
that tested for them. The sub-
groups are: orgamics, metals, '
conventionals, and micro {micro-
biology) field analysis, and

A quatic Toxicology.

LQualiﬁers

Qualifiers give additional
‘ information about data points.

<MDL Less than method
detection limit .
Less thaa reporting
detection limit (prac-
tical quantitation limit,

PQL)

<RDL

Some other qualifiers you may
find: '

4J‘

Qualifiers Cont.
AD Adult
B Blank
C Coanfluent growth
cs Composite sample
D Dominant
DIL Diluted
E Estimated
G Mawrix spike or SRM
recovery below
- acceptance range

P Incorrect preservation N
j# Chemist’s confideace of a
Tentatively Identified

Compouad 2s indicated
by the value of #. The t
value can vary from 1 to,
4, the most coanfideat being
1.

'L Recovery of matrix spike or
SRM above acceptance
raage

Lv Larvae

NF Not found

P Preseat

PU Pupae

R Data rejected

S Sub-dominant

SL Sample lost

TIA ~ Textinformation
available

X Matrix splke or surrogate
recovery <10 %
XCM Exceeds capacity to
measure (Instrument X .
*' limitation) - :
XHT Exceeds holding time

RDL Equal to the Reporting
Detection Limit

>SMRH#
exceeds the measurable
range &

[ Value _ J '

The value'is the measurement of
the parameter expressed in thet
appropriate units of measure. The
units of measure are stated directly
beaeath the label Units.

[Signiﬁcantf Figures ” 1 ]

As standard practice the Environ-
meatal Laboratory reports values
above the RDL to 3 figures.
Values below the RDL, or
practical quantitation limit, are
reported to 2 figures. There are
exceptions to the standard
coavention for micro-biclogical,
aquatic toxicology, field, and some

see reverse side



WTPH-D / WTPH-HCID QAQC SUMMARY

Extraction Date:

Instrument:
Analyst:

QA/QC Ref. # :

Wkgp # :
Comments:

Dec 14, 1994 Matrix: sail )
HP5890 MB filename: WG15684-1
GM and JE Duplicate filenames: WG15684-4
DS21 . L5103-1
WG15738 and WG15684 SB Diesel filename: WwWG15684-2

S8 Motor OIl filename: WG15684-3

* *High recovery due to presence of fuel
Surrogate Recoveries

, WG15738-1

Spike Blank Recoveries

*Indicates values outside QC Limits

"Sample # TFT BFB 2-FB | p-Terp
[wa15738-1 M8 ° |es 76
||L51 16-1 85 | {77
'"L51*16-._3 ‘184 77
||L51 16-5 {s0 89
||L5116-6. 97 .1 |116
|[51 16-2 146 i** | |
lLs116-4 128 |[**
|
WG15684-1 MB 85 77
WG 15684-2 SB DSL 101 ] |88 ‘
WG15684-3 SB MO 85 90
WG15684-4 LD 87 81
fL5103-1 87 82
L1032 86 81
: "L5103-3 91 | ‘87 |
||L5103-4 ] 86 81
51038 8a | ‘77
' |
1
|
llac Limits 50.- 150 | 50 -150] 50- 150 50- 150

DS21A.XLS

Spike Found
Spiked Compound | Conc. |{Conc. % Rec.
diesel 300.01 272.7 91
motor oil | 300.0] 273.1] 91

Sample/Sample Duplicate Comparison

Compound Samp | Dupl RPD
. diesel <MDL| <MDL
motor ail <MDL| <MDL

Method Blank Cdntamination

Method Instr.

Compound Blank - Conc.
nothing found WG15738-1 | <mdi
nothing found WG15684-1 | <mdl




’ROJECT: C76053
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METRO .Environmenfql Lab Analytical Re

[T

SO =

port

Locator:  TEMP chator: TEMP Locator:  TEMP Locator: TEMP
ClientLoc: SB-6 Client Loc: SB-5 Client Loc: SB-7 ClientLoc: SB-8
Sampled: Dec 12, 94 Sampled: Dec 12, 94 Sampled: Dec 12, 94 Sampled: Dec 13, 94
Lab iD: L5103-1 Lab ID: L5103-2 Lab ID: L5103-3 Lab ID: L.5103-4
Matrix: SOIL Matrix: SOlL Matrix: SOl Matrix: SOIL
% Solids: % Solids: % Solids: % Solids:
Jarameters Value Qual MDL RDL Units Value Qual MDL RDL Units Value Qual MDL RDL Units Value Qual MDL RDL Units
- Wet Waelght Basis - Wet Waight Basis - Wet Weight Basia - - Wet Walght Basis
SRGANICS '
M.Code=DOE WTPH-D . )
diesel Range (C13-G24) <MDL 25 25 mg/Kg <MDL 25 25 mg/Kg <MDL. 25 25 mg/Kg <MDL 25 25 mg/Kg
Heavy Oil Range (>C24) - <MDL 25 25 mg/Kg 54.7 25 25 mg/Kg <MDL 25 25 mg/Kg 255 25 25 mg/Kg
- "

1212094 - 16800RXLS

Data Management and Analysls Sectlon Comprehensive Report #1660

Page 1 0f 2



'ROJECT: C76053 Locator:
Client Loc:
- Sampled:
Lab iD:
© Matrix: - -
% Solids:
darameters Value
JRGANICS
M.Code=DOE WTPH-D

Jiesel Range (C13-C24)

. <MDL' 25 %5 mg/Kg

NS e [ P oo S

P o mT e e R LT e - - = e el o
1 , 7 [ 1 . H

5 3 . i ' i B N
Dvamd e e ! L i ST/ A TR VSN SN S

METRO Environmental Lab Analytical Report.
TEMP : :
SB-9
Dec 13, 94 K
L5103-5
SOIL

"Qual MDL RDL Units-
- Wel Welght Basis

{eavy Oil Range (>C24)

“MDL 25 25 mg/Kg| . ‘

12/20/04 - 16800RXLS

B A

Data Management and Analysis Section Comprehensive Report #1660 Page20f 2
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- WOODWARD-CLYDE Project Name: /= &
L . 7> ~
ICHAIN OF CUSTODY RECORD  |Project Number: Project Manager: X~ Roodin
73501 Fourth Avenue Suite 1500 Sampler (signature): E,(, /_.Z /{/A,,,é_,\_
_?ﬁeattle. Washington 98101 Shipping Form Tracking Number:
l(206) 343-7933  fax (206) 343-0513 Page ¢ of Number of Coolers: /
! ‘ Analyses
| : :
s i £ g
! i S fa1
{ ;V 5] E :
: . . . . A Z!1 8§
lDate Time Sample Identification Matrix| LabID | °; ‘e:'a‘ e
o
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T 7 —
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203 |i30lS8 - % : - oYY Cif)-4lx }
"}‘7:./:} 113 SR -9 ~ 1Sei ! 51h7-5 !
f
|
E
3 l ‘\
"y
,l,;"
1
| \
- I"‘
‘I i
| 'ti
EommentS' SE- (o 2/ (../\(—l’ e _;,f( y -‘L,,/ /C /1 o Total Number of Containers
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SemeTRO

LETTER OF TRANSMITTAL

Municipalit of Metro olltan E FILE/CONTHACTNO.
Seattle P y P 12/22/94 CS/M112-92
Exchange Bldg. 821 Second Avenue M.S. ) WO#35
117 . TOATTENTION OF -
Seattle, Washington 98104 Mr. James Borthen
REGARDING -
TO:

Woodward-Clyde

South Facilities Site Assessment

1500 Century Square, 1501 4th Avenue

Work Order No. 35

Seattle, Washington 98101-1662°

WE ARE SENDING YOU THE FOLLOWING:

[X] arracten

[ ] unoerseparatECOVER a

COPIES DATE DWG NO DESCRIPTION
1 12/20/94 ol Sample Results from the Water Quality Lab for Sail Samples Memo from
Jim Endres
7r4 s
THESE ARE TRANSMITTED:

- [J ForappROVAL
[X] FoR YOUR USE AND INFORMATION
[ As requesTen

[} ForREViEW AND COMMENT

[ omHer:

REMARKS

Hard copy of results previously faxed to you.

[SIGNATURE '
Christy Sanders-Meena W\(\

TITLE. : , ~Dl\/|§|5N .
g Capital Programs

Project Manager .| Phone: (206) 684-1358

Fax: - (206) 684-1710




~ RECEIVED

" December 23,1994 | DEC 29 1994

: i ¢ i Frojects Division
o To: Christy Sanders-Meena

r,; From: Jim Endres%

Subject: S. Facilities UST Samples (C76053)

- . Attached are-the results for the following sampleé that were received by the Laboratory on
December 19, 1994.

4 Sample WTPH-D . WTPH-D
. , LabID - Description Matrix heavy oil diesel
Lo L5119-1 SB-8 water X X
. 15119-2 SB-7 T water X X
A 156119-3 . SB-6 "~ «  water X X
T 151194 SB-5 - water X X ‘

Three of the samples (L5119-1 and -2) had hydrocarbon components that calculated above the
. reporting limit for diesel and heavy oil range components based the petroleumn products identifying
“ ‘-« criteria found in-Appendix L of DOE's "Guidance for Remediation of Releases from Underground
=" B Storage Tanks." One sample (L5119-3) had hydrocarbon components for heavy. oil. In all samples,
the hydrocarbon pattern more closely resembled heavy oil than diesel. There were no hydrocarbons -
above the reporting limits for sample L5119-4. o ’ ) '

There was an extraction problem with sample L5119-3 that resulted in low surrogate recoveries.

T 'The recovery of the sqrrogates'reﬂect the efficiency of the extraction process and should fall within
. * . 50to 150%. The recoveries in this case were quite a bit lower. Unfortunately, we did not have
A enough to re analyze it. If a result is needed to comply with the QC requirements, we wiil re analyze
o . it if you can provide more sample. '

If you have any questions or would like additional information concerning these analyses, please feel
- free to call me at 684-2305. -

- cc: Jim Borthen, Woodward-Clyde
H : -
I
- S8, ' ' - .
o ?g§m ETHD Clean Water — A Sound Investment



. - L S N T S R S S S R S SO S )
B METRO Environmental Lab Analytical Report

'ROJECT: C76053 Locator:  NONE Locator: NONE NONE Lbcalor: NONEI'

Client Loc: SB-8 Glient Loc: SB-7 SB-6 Client Loc: SB-5

Sampled: * Dec 19, 94 Sampled: Sep 19, 94 Sep 19,904 Sampled:  Sep 19, 94

Lab {D: L5119-1 Lab 1D: L5119-2 1.6119-3 Lab {D: 1.5119-4

Matrix: =~ OTHRWTR Matrix: OTHR WTR OTHRWTR Matrix:_ OTHRWTR

% Solids: % Solids: % Solids:
‘arameters Value Qual MDL ROL Units| Value Qual MDL RDL Units| Qual MDL RDL Units| Value  Qual MOL RDL Units

~ - Wet Welght Basls - Wet Welght Basis - Wet Welght Basis - Wet We.lght Basis
JRGANICS
M.CodeaDOE WTPH-D : )
Jiesel Range (C13-C24) 0.495 02 02 mglL 0.55 02702 mgl <MDL 0.2 '0.2 mglL <MDL 0.2 0.2 mglL
{eavy Oll Range (>C24) 0.326 02 02 mgl 0.723 02 0.2 mglL 0.2 - 0.2 mg/lL <MDL 0.2 0.2 mg/L
- "
t

12/23/04 + 16730RXLS

Data Management and Analysls Sectlon Comprehenslve Report #1673

Page {1 of 1



DESCRIPTION OF COMPREHENSIVE REPORT CONTENTS

I Locator 4[

Each sampling site is assigned a
unique Jocator code which defines
a unique, specific, geographic
reference for that sampling point.

lSample Date

The sample date is labeled
Sampled. Itis the record of the
month, day, and year the sample
was collected.

ILab[D

Each sample receives a unique Lab
sample number, so that all samples
can be referenced by their sample
numbers.

I Matrix. _ - ]

Matrix is the Lab's designation of
the type of environment from
which the sample was taken.

There are four groups of matrices:
liquids, solids, tissues, and air.
The matrices and their codes are as
follows.

Liquid *

OTHER WIR LA
INFLUENT LB
EFFLUENT Lc

" DIG SLUDGE LD
SEWER WIR LF
STORM WIR LG
DRINK WTR IH
GRND WIR LJ
FRESH ‘WTR LX
SALT WIR LL
FILTER WIR M
BLANK WIR IN
SEPTAGE LP
TCLP LEACH Q.
RECON WIR IR

SOLIDS

OTHR SOLID SA
SOIL SB
COMPOST SC
SLUDGE . SD

FRSHWTRSED SE
SALTWTRSED SF
IW SLUDGE SG
IN-LINE SED sH

Matrices Cont.
SOLIDBLANK  SJ

TISSUES
OTHR TISS  TA
ALGAE TB
PLANT TC
SHELLFISH D
FISH TE
CRAYFISH W TF
CRAYFISH E TG
ORGANS TH

AR .
AR AB

Ws&ﬁds — ]

The percent of the non-liquid (by
weight) portion of the sample. All
data are calculated and stored on a.
wet weight.basis. The % Solid
value is used, if requested, to
normalize and report data on a dry
weight basis. Each sample will be
flagged either Wet Weight Basis
or Dry Weight Basis in the report.
Note that the conversion to a dry
weight basis is not applicable to all
parameters, for example pH. Also,
Particle Size Distribution is not
based on moisure conteat.

| Parameters I

Parameters (analytes tested for) are
reported in sub-groups
corresponding to the laboratory
that tested for them. The sub-
groups are: organics, metals,
conventionals, and micro (micro-
biology) field analysis, and

" Aquatic Toxicology.

l Qualifiers l

Qualifiers give additional
information about data points.

<MDL Less than method
detection Limit

Less than reporting
detection limit (prac-
tical quantitation limit,
PQL) '

<RDL

Some other qualifiers you may
find: :

Qualifiers Cont.

AD. Adult

B Blank

C Confluent growth

cs Composite sample

D Dominaat

DIL Diluted

E Estimated

G Matrix spike or SRM
recovery below -
acceptance range

P Incorrect preservation
j# Chemist’s coufidence of a
Tentatively Identified

. Compound as indicated
by the value of #. The
value can vary from 1 to
4, the most confideat being
1

L Recovery of matrix spike or

SRM above acceptance
. range

LV Larvae

NF Not found

P Preseat

PU Pupae

R Data rejected

S ) Sub-dominant

SL Sample lost

TIA Text information
available

X Matrix spike or surrogate

recovery <10 %

XCM Exceeds capacity to
measure (Instrument X
limitation)

XHT Exceeds holding time

RDL Equal to the Reporting
Detection Limit

SMR#HH .
exceeds the measurable
range #HH#

[Value

" The value is the measurement of -

the parameter expressed in the
appropriate units of measure. The
units of measure are stated directly
beneath the label Units.

[Significant Figures

As standard practice the Environ-
mental Laboratory reports values
above the RDL to 3 figures.
Values below the RDL, or
practical quantitation limit, are
reported to 2 figures. There are
exceptions to the standard
conveation for micro-biological,
aquatic toxicology, field, and some

see reverse sid_e



- WTPH-D / WTPH-HCID QAQC SUMMARY

/J ' Extraction Date: Dec 20-94 Matrix: water

' Instrument: HP5890 FID MB filename: WwW15787-1
o : Analyst: gm Duplicate filenames: W15787-4 (L5119-1)
P} QA/QC Ref. # : DL24 : '
Wkgp #: WG15787 SB Diesel filename: WwW15787-2
- _ ' Comments: *low surrogate recovery $B Mo filename: W15787-3
k . . . .
- Surrogate Recoveries - Spike Blank Recoveries
1 7 § B .. T
i |sample # TFT | BFB 2-FB p-Teer Spike |Found
,J WG15787-1 MB ' 67 98 Spiked Compound'j Conc. |Conc. | % Rec.
‘ WG 15787-2 SB DSL 77 109 motor oi_! 500.0 2468.9 94
77] WG15787-3 SB MO q. 67 103 diesel 6500.0| 457.1 91
L .
| [WG15787-4 SB MO ' 54 99
(L5119-1 59 101 Sample/Sample Duplicate Compa!'ison'
Mis1192 51 | |101
' 51183 113 | * |28 Compound Samp | Dupl | RPD
JL51 19-4 51 98 motor oil 816|704 | 7
: L5133-2 135 144 diesel '123.81101.0 10
i ) -
L Method Blank Contamination

3 v B
L : ~ Method Instr.
» .~ Compound - Blank Conc.
; i none found | WG15787-1 | <mdl.
i

! lac Limits - ' 50-150 [ 50- 150§ 50-150| 50- 150|J

~—«/) -- - . .
*Indicates values outside QC Limits

DL24.XLS



