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February 16, 2006

Mr. Ron Timm

Washington State Department of Ecology
3190 160th Avenue S E.

Bellevue, WA 98008-5452

SUBJECT: SHOPS AT FIRST STREET—SOIL TO GROUNDWATER MODELING
RESULTS

PROJECT NUMBER: BCC-BSE.09000

Dear Mr Timm:

This letter provides the results of modeling performed in response to a request from the
Washington State Department of Ecology (Ecology) to predict the risk to groundwater from the
residual levels of perchloroethene (PCE) remaining in soil at 100 108" Avenue NE in Bellevue,
Washington (Shops at First Street site). In summary, the results of the modeling indicate that

the residual concentrations of PCE remaining in site soils will not cause further degradation of
groundwater quality

BACKGROUND

The Shops at First Street site is a currently developed commercial facility covered by buildings,

a parking lot, and sidewalks/planter strips. The narrow planter strips total no more than 1 to 2
percent of the site area.

During redevelopment of the site in 1994, subsurface soil in two locations was found to be
contaminated with PCE released from a former dry cleaning cperation (FSM 2004). The first
location was a floor drain directly underneath the former dry cleaner, which was located in a
commercial building The second location was soil under a nearby manhole in a site parking lot
(Figure1). Contaminated soils under the dry cleaner were excavated to a depth of 15 feet during
the redevelopment of the property Around the manhole area, contaminated soils were first
remediated using soil vapor extraction technology beginning in 1996. Groundwater
contamination was subsequently discovered at the site in 2002. In response, a more
aggressive approach was taken to the area around the manhole that contained the highest

concentrations of PCE. As a groundwater protection measure, the contaminated soil around tﬁ
manhole was removed to a depth of 20 feet in 2003. w

The soil at the site is predominantly densely packed silty sand and the groundwater table
approximately 100 feet below ground surface (bgs). Prior borings performed to characterize t
PCE release found that soil below the base of both excavations contains PCE at |
concentrations' (Kennedy/Jenks 1994 and 2002a). Ecology requested modeling to evaluate
the low concentrations of PCE in this residually-contaminated deeper soil pose a further thre
to groundwater at the site Investigations of groundwater quality to date have established that
two plumes of PCE exist in the upper aquifer, one downgradient of the former dry cleaners and
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" Less than MTCA Method B sail cleanup levels for protection of human health at 19 6 mg/kg, but greater than the

MTCA Method A soil cleanup level for groundwater protection at 0.05 mg/kg.
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one downgradient of the manhole (Kennedy/Jenks 2002b). Deeper groundwater was recently
tested by Floyd|Snider and found to be unaffected (Floyd|Snider 2005b) Prior modeling of both
groundwater plumes by Floyd|Snider indicates that the plumes attenuate to cleanup levels
within 600 feet of their origin (Floyd|Snider 2005a)

MODEL APPROACH

Modeling was performed to evaluate the rate and concentration at which the PCE would leach
from the deeper soil to the groundwater table. A one-dimensional vertical transport analytical
modeling approach was used. The specific modeling software used was SESoil (Version 6.3), a
widely used model with a high degree of regulatory acceptance stemming from its ability to
simulate remediation by natural attenuation based on diffusion, adsorption, volatilization,
biodegradation, cation exchange, and hydrolysis. SESoil also has the ability to simulate
climactic variations in specific locations, varying soil properties, and varying contaminant
concentrations with depth. Contaminant transport can be modeled either:

* Without biological decay (as is modeled at this site)
« With biodegradation simulated as a first-order decay process

Further description of this model can be found on the Internet at: http /iwww seview com/
aboutsesoil htm

Site Parameters and Assumptions

Soil conditions are fairly well defined at both areas of residual contamination (i e, under the
manhole and underneath the former dry cleaner) Consistently higher PCE concentrations exist
in the soil underlying the former dry cleaners than under the manhole area. Analytical results
from borings performed at the former dry cleaners as part of a 1994 Remedial Investigation/
Feasibility Study (RI/FS) by Kennedy/Jenks were used for defining soil conditions (Kennedy/
Jenks 1994) To simulate the varying concentrations with depth, the borings were divided into
10-foot layers up to 100 feet bgs. The analytical results from all samples collected within those
layers were then averaged. If PCE was not detected in a sample half of the reporting limit was

used as the sample result. The average concentrations of PCE in the 10-foot layers ranged from
0 003 mg/kg to 1.21 mg/kg.

For the soil below the base of the excavation in the manhole area, data from the 1994 RI/FS
and from soil samples collected during the installation of monitoring wells in 2002 were used to
define the soil conditions (Kennedy/Jenks 1994 and 2002) To simulate the varying
concentrations with depth, the soil column to 102 feet bgs was divided into layers and the
analytical results from samples collected within those layers were averaged The average PCE
concentrations were then applied to the respective layers. Average concentrations in the layers
ranged from 0 020 mg/kg to 1.656 mg/kg. For soil above 20 feet bgs, analytical results from the
confirmational samples taken from the sidewalls and bottom of the final excavation limits were
used to define the soil conditions (FSM 2004) The soil column for the upper 20 feet was divided
into layers and the analytical results from the samples collected within those layers were
averaged. The average concentrations of PCE in this area ranged from 0.037 to 1 265 mg/kg

The attached model outputs show the PCE concentration of leachate entering groundwater over
time
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Other model inputs for both areas included bulk density, effective porosity, intrinsic permeability,
soil pore disconnectedness, and organic carbon content Site-specific parameters were used
whenever available, including organic carbon (average value of 0.1 percent based on prior
testing). If site-specific parameters were not available, default model values or standard
geological values for the soil types encountered were used. PCE physical and chemical
parameters used in the model are based on USEPA Region 9 parameters and were selected
from the SESoil chemical database. In order to achieve the most conservative results, the
model was run assuming no biological decay, cation exchange, or hydrolysis. Tables 1 through
3 identify the various parameters used in each scenario

To simulate seasonal climate conditions, the Seattle climate file was selected from the SESoil
climate database. This climate file provides average monthly precipitation, temperature values,
and number and length of storms. The model does not directly simulate impervious surfaces,
therefore, in order to simulate the impervious surface at the site, the amount of precipitation
infiltrating into site soils was reduced to lower percentages’ that would simulate various
scenarios for the impervious surface at the site. To represent the area that precipitation would
infiltrate through to reach the residually-contaminated PCE in soil, a rectangle was drawn

around the limits of the remedial action areas and that computed area was used in the model
(Figure 1)

Three scenarios were simulated for each of the two areas: the first contained the most probable
chemical and soil parameters (Scenario 1), the other two were sensitivity analyses with different
values for intrinsic permeability (Scenario 2) and organic carbon content (Scenario 3). Table 1
presents the modeling results for Scenario 1 at both locations. Table 2 presents the modeling
results for Scenarios 2 and 3 at the former dry cleaners, and Table 3 presents the modeling
results for Scenarios 2 and 3 at the manhole area. The specific results for the three scenarios
are included in the attached model output files. For each scenario, four different simulations
were run:

« Undeveloped with no impervious surfaces at the site (100 percent precipitation)

« Partially undeveloped (50 percent precipitation and volatilization)

e Mostly developed with limited infiltration (10 percent precipitation and volatilization)
« No infiltration (0 percent precipitation)

The model simulation was run for an appropriate amount of years for the maximum leachate
concentration to occur and reach the groundwater table. Simulation beyond this time is
unnecessary, as it results in decreased leachate concentrations and, therefore, reduced PCE
concentrations in groundwater In order to determine the peak PCE concentration in
groundwater resulting from this leachate, the standard Ecology Dilution/Attenuation Factor of 20
was applied to the maximum leachate concentration

CONCLUSIONS

Table 1 shows the modeling results for both the former dry cleaners and manhole area modeled
with four different infiltration parameters, combined with the most probable other chemical and
soil parameters In the simulation with 10 percent infiltration (which is conservative for the area
around the storm sewer manhole) the peak groundwater concentration does not exceed

2 To simulate a 90 percent impervious surface, the rainfall was reduced to 10 percent of the actual rainfall data
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0 09 ug/L at the former dry cleaners and 320 ug/L at the manhole area, both less than the
MTCA Method A groundwater cleanup level of 5 pug/L At 10 percent infiltration, PCE will reach
the groundwater in between 18 and 90 years As with the other simulations, the peak PCE
concentration in groundwater occurs shortly after the leachate reaches the groundwater, with
subsequent declines over time. The length of time required for remaining manhole-area PCE to
be transported to groundwater allows a greater percentage of the PCE to be volatilized, and
therefore not reach the groundwater. In the 10 percent infiltration simulation, more than 98
percent of the PCE in soil is volatilized and not available for leaching to the groundwater table

The zero infiltration scenario applies directly to the residual soil under the former dry cleaners
because soil in that area is completely covered by a commercial building Without infiltration, the
model generates no output indicating that leaching cannot occur and so there is no vertical
transport of remaining PCE. Groundwater is therefore fully protected at this location. \ (,o (

able 1 also shows the modeling results for the 50 percent and 100 percent infi Itratlon
simulations. Use of these higher infiltration rates results in more rapid transport and modeled
peak groundwater concentrations that exceed applicable standards, but are lower than the

owngradlent (Floyd|Snider 2005a) However, note that these are conservative infiltration
scenarios that are not representative of site conditions, which involve impervious surfaces
completely covering the former dry cleaner location and virtually all of the manhole location

Sensitivity analysis Scenarios 2 and 3 model a more conservative transport and fate of the PCE,
as these scenarios involve a lower value for intrinsic permeability (Scenario 2), and a lower
organic carbon content (Scenario 3) Both Scenarios 2 and 3 result in maximum PCE
concentrations in groundwater slightly higher than Scenario 1. However, all runs simulated with
10 percent infiltration result in maximum PCE concentrations in groundwater less than the

MTCA Method A groundwater cleanup level of 5 pg/L. Results for the sensitivity analyses are
shown in Tables 2 and 3

In summary, modeling of current site conditions indicates that the remedial measures carried
out at the site were successful in eliminating further risk to groundwater

Sincerely yours,

FLOYD | SNIDER

Tors 45—

Tom Colligan, LHG
Project Manager

Encl:  Reference List L_Thomas Henry Colilgan |
Tables 1-3
Figure 1
Model Outputs—PCE loading output files are included; climate, hydrologic, and soil input files are available
upon request
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Copies: Leonard Kreppel, Benenson Capital, Inc.
Tom Newlen, Stoel Rives
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: Table 1
Transport of PCE to Groundwater Modeling Results, Most Probable Conditions

Location Former Dry Cleaner'" Manhole Area”!
Precipifation 100% 50% 10%. 0% 100%. 50% 10% 0%
Hydraulic Conductivity, cm/sec. 1.0E-03 1.0E-03 1.0E-03 1.0E-03 1.0E-03 1.0E-03 1.0E-03 1.0E-03
_ | Intrinsic Permeabilitym, cm 1.0E-08 1.0E-08 1.0E-08 1.0E-08 1.0E-08 1.0E-08 1.0E-08 1.0E-08
3 |Soil Pore Disconnectedness 6 6 _6 6 6 6 8 6
Effective Porosity 0.27 0.27 0.27 0.27 0.27 0.27 0.27 0.27
Organic Carbon Content {percent) 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
ié - Precipitation 100% 50% 10% 0% 100% &0% 10% 0%
5 | Surface Volatilization Factor 100% 50% 10% 0% 100% 50% 10% 0%
Percent Volatized 37.35% 76.22% 99.81% NA 48.50% 80.57% 98.07% NA
Percent in Soil Air 0.76% 1.93% 0.04% NA 0.66% 1.64% 0.48% NA
Percent Adsorbed on Soil 2.23% 5.30% 0.09% NA 1.94% 4.51% 1.19% NA
Percent in Scil Moisture ‘ 0.40% 0.78% 0.01% NA 0.34% 0.67% C0.11% NA
& | Percentin Groundwater Runoff 59.16% 15.66% 0.00% NA 48.46% 12.49% 0.07% NA
§ PCE Mass, ug 4.85E+00 | 4.85E+09 | 4.85E+09 | 4.85E+08 | 1.52E+09 | 1.52E+09 1.52E+09 1.52E+09
= | Output File DRY100 DRY50 DRY10 NA MAN100 MANS0 10MANPST NA
Years to Reach Groundwater 2 3 g0 NA 1 2 18 NA
Year of Peak PCE Concentration in Groundwater- .12 13 a0 NA 12 22 28 NA
Peak Leachate Concentration, mg/L 4.30E-01 2.26E-01 1.74E-03 NA 5.27E-01 2.68E-01 6.39E-02 NA
Peak PCE Concentration In Groundwater™, pg/L 21.52 11.30 0.09 NA 26.34 13.38 3.20 NA
Default Parameters: :
Sail Chemical
Bulk Density = 1.68'glcm® Water Solubility = 200 mg/L
Cation Exchange Capacity = 0 Mclecular Weight = 166 g/mo! ’
Freundlich exponent = 1 Henry's Law Constant = 1.80E-2 m>*atm/mol
Air Diffusion Coefficient = 0.072 cm*/sec
Organic Carbon Adsorption Coefficlent (koc? = 265 (ug/g)(pg/mL)
Soil Partition Coefficient = 0 (pg/q){pg/mL)*™
Notes:
Suil parameters based on May 16, 2005 MW-5 Boring Log, Floyd|Snider or standard geclogical values.
Results in bold are less than the MTCA Method A groundwater cleanup {evel of 5 pg/L.
1 Soil data below the former dry cleaner are based on a Kennedy/Jenks November 1994 RUFS.
2 Soil data below the manhcle area are based on a Kennedy/Jenks November 1834 RUFS, July 2002 Kennedy/Jenks memo, and Floyd|Snider 2004 post-excavation analytical
results.
3 Infrinsic Permeability 1 equal to the hydraulic conductivity multiplied by 1.0E-5. . '
4 Concentration in groundwater i1s based on Dilution/Attenuation Factor of 20 of the peak leachate concentration.
5 The distribution coefficient, Kq, 1s unknown, so itis based on the tocand k.. The soil partition coefficient is set at 0 to allow this computation to occur.
NA  Not applicable—model cannot be run. -
PCE Perchiorogthene
, .
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Table 2
- Transport of PCE to Groundwater Sensitivity Analysis Modeling Results
Former Dry Cleaners™

Bt T

Scenatio 2: Dacreased Inirinsic Permeability 3: Decreased Organic Carbon Content
{1x10” cmisec) : {0.05%)
Precipitation 100% 50% 10%. 0% 100%. 50% 10% 0%
Hydraulic Conductivity, cm/sec. 1.0E-04 1.0E-04 1.0E-04 1.0E-04 1.0E-03 1.0E-03 1.0E-03 1.0E-03
_ Intrinsic Permeabi]ity‘z), cm . 1.0E-09 1.0E-09 1.0E-09 1.0E-09 1.0E-08 1.0E-08 1.0E-08 1.0E-08
S | Soil Pore Disconnectedness 6 6 6 - 8 6 6 6 6
-Effective Porosity 0.27 0.27 0.27 0.27 0.27 0.27 0.27 0.27
Organic Carbon Content (percent) 0.1 0.1 0.1 0.1 0.05 0.05 0.05 0.05

é Precipitation 100% 50% 10% 0% 100% 50% 10% 0%

& | Surface Volatilization Factor™ 100% 50% 10% 0% 100% 50% 10% 0%
Percent Volatized 13.57% 56.97% 99.90% NAT 37.44% 79.13% 99.97% NA
Percent in Soil Air 1.31% 5.09% 0.01% NA 0.18% 0.97% 0.00% NA
Percent Adsorbed on Soil _ 4.46% 15.70% 0.02% NA 0.28% 1.33% 0.00% NA
Percent in Soil Moisture 1.07% 3.14% 0.00% NA 0.10% 0.39% 0.00% NA

& | Percent in Groundwater Runoff 79.46% | 18.94% 0.00% NA 61.92% 18.10% 0.01% NA

§ PCE Mass, pug . - 4 85E+00 | 4.85E+09 | 4.85E+09 | 4.85E+09 | 4.85E+09 | 4.85E+09 | 4.85E+09 | 4.85E+09

@ | Output File DRY100K | DRY50K DRY10K NA DRY1000C | DRY500C [ DRY100G NA
Years to Reach Groundwater 2 8 143 NA 1 3 60 NA
Year of Peak PCE Concentration in Groundwater 15 29 7 143 NA 8 14 50 NA
Peak Leachate Concentration, mg/L 5.77E-01 3.33E-01 3.45E-04 NA 6.43E-01 3.40E-01 2.68E-03 NA
Peak PCE Concentration in Groundwater', pgiL 28.83 16.63 0.02 NA 32.13 17.02 0.13 NA

Default Parameters: :

Sail Chemical
Bulk Density = 1.58 gl'cm3 Water Solubility = 200 mg/L " Air Diffusion Coefficient = 0.072 cm?fsec
Cation Exchange Capacity = 0 Molecular Weight = 166 g/mol Organic Carbon Adsorption Coefficient (koc% = 265 (ug/g)/(ug/mL)
Freundlich exponent = 1 Henry's Law Constant = 1.80E-2 m*atm/mol  Soil Partition Coefficient = 0 (ug/g)/(ug/mL)
Notes:

Soil parameters based on May 16, 2005 MW-6 Boring Log, Floyd|Snider or standard geclagical values.
Results in bold are less than the MTCA Method A groundwater cleanup level of 5 pa/L.
Soil data below the former dry cleaner are based on a Kennedy/Jenks November 1994 RIFFS.

Intrinsic Permeability Is equal to the hydraulic conductivity multiplied by 1.0E-5.
The suriace volatilization factor ss reduced to match the precipitation reduction to account for the reduced volatilization that accompantes an impervious surface.

Concentration :n groundwater 1s based on Dilution/Attenuation Factor of 20 of the peak leachate concentration.

The distribution coefficient, Ke, 1s unknown, so it is based on the feand ke The soil partition coefficient is set at O to aliow this computation to occur.
Not applicable—model cannot be run.

PCE Perchloroethene
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‘ Table 3
Transport of PCE to Groundwater Sensitivity Analysis Modeling Resuifs

Manhole Areal!

Cation Exchange Capacity =0
Freundlich exponent = 1

Henry's Law Constant = 1.80E-2 m**atm/mol

Organic Carbon Adscrption Coefficient (knc?
Soil Partition Coefficient = 0 {ugfg)/(ug/mL)

5)

- : re insic Permeaabilit 3: Decreased Organic Carbon Content
Scenario % Dec as(1eg1ltr)‘“t’r?rﬁ;sec) Y (3-05%) -a
Preciplitation 100% 50% 10%. 0% 100%. 50% 10% 0%
Hydraulic Conductivity, cm/sec. 1.0E-04 1.0E-04 1.0E-04 1.0E-04 1.0E-03 1.0E-03 1.0E-03 1.0E-03
_ [ _intrinsic Permeability', cm 1.0E-09 1.0E-09 1.0E-09 1.0E-09 1.0E-08 1.0E-08 1.0E-08 1.0E-08
S | _Soil Pore Disconnectedness 6 6 6 6 8 6 ] 6
- Effective Porosity 0.27 0.27 0.27 0.27 0.27 0.27 0.27 0.27’
Organic Carbon Content (percent) 0.1 0.1 0.1 0.1 0.05 0.05 0.05 0.05
%E Precipitation 100% 50% 10% 0% 100% 50% 10% 0%
S | surface Volatilization Factor™ 100% 50% 10% 0% 100% 50% 10% 0%
| Percent Volatized 24.30% 64.66% 99.61% NA 48.56% 83.04% 99.85% NA
Percent in Scil Air 1.12% 4.30% 0.07% NA 0.17% 0.84% 0.00% NA
Percent Adsorbed on Soil 3.81% 13.31% 0.19% NA 0.25% 1.16% 0.00% NA
Percent in Soil Marsture 0.92% 2.68% 0.02% NA 0.09% 0.34% 0.00% NA
& | Percent in Groundwater Runoff 69.72% 14.89% 0.03% NA 50.84% 14.53% 0.09% NA
é PCE Mass, ug 1.52E+09 1.52E+09 1.52E+09 1.52E+09 1.52E+09 1.52E+02 1.52E+09 1.52E+09
= | Qutput File MAN1T00K | MANSOK MAN10K NA MAN1000C | MANSDOC | MAN10OC
Years to Reach Groundwater 1 3 19 NA 1 2 12 NA
Year of Peak PGE Concentration in Groundwater 17 30 37 NA 8 14 18 . NA
Peak Leachate Concentration, mgiL 7.54E-01 3.99E-01 6.22E-02 NA. 7.89E-01 4,00E-01 9.59E-02 NA
Peak PCE Concentration i Groundwater', pg/L 37.72 19.95 3.11 NA 39.46 20.00 4.80 NA
Default Parameters:
Soil Chemical
Bulk Density = 1.68 glcm‘"' Water Solubility = 200 mg/L Air Diffuston Coefficient = 0.072 cm®/sec
Molecular Weight = 166 g/mol = 265 (ug/g)/(ug/mL)

Notes:

Soil parameters based on May 16, 2005 MW-6 Boning Log, Floyd|Snider or standard geological values.

Results in bold are less than the MTCA Method A greundwater cleanup level of 5 ug/L.
Soil data below the manhole area are based on a Kennedy/Jenks November 1994 RUFS,
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The surface volatilization factor 1s reduced to match the precipitation red
Concentration tn groundwater is based on Dilution/Attenuation Facter of 20
The distribution coefficient, K4, is unknown, so it is based on the focand Koc.
Not applicable—model cannet be sun, '
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SESOIL Pollutant Cycle Report

Scenario Description: Dry Cleaner, 100% Precip, 100% Vofatilization,
SESOIL Output File: C:\SEVIEW63\DRY100 QUT

SESOIL Pollutant | Percent
Process Mass (ug) | of Total
Volatilized 1.810E+Q9 3735
In Soil Air 3.688E+07 0.76
Sur. Runoff |0 000E+00 0.00
In Washid C 000E+00 0.00
Ads On Scil |1 082E+08 223
Hydrol Soil 0 OCOE+00 000
Degrad Soil . [0 000E+00 00G
Pure Phase |0 000E+00 Q00
Complexed |0 000E+00 o oo
Immobile CEC| 0.000E+00 000
Hydrol CEC |0 000E+QD 0.00
n Soil Moi 1921E+07 040
Hydrol Mois |0 Q00E+00 000
Degrad Mois |0 000E+00 000
Other Trans | 0 000E+00 000
Other Sinks | 0 000E+00 000
Gwr. Runoff [2.867E+09 59.16
Total Output |4.842E+09 99.90
Total Input 4 B47E+09
Input - Qutput | 4.607E+06
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d 0'0 E+09

. F 200E-+009

1 00Es+02

1.00E 0s

D OODE +0

Conceatratinn {mgh)
- - - L ~N [X)] L] - £ iy

0 0CE+0O

-1880

DOE 01 A
30E-01 —--
DOE-01 o

00E -01 o

“D1 -
SQE-01 -
0DOoE-.01 -
00E-02 <

Maximum leachate concentration: 4 303E-01 mg/!

Climate File: SEATTLE
CISEVIEWESEATTLE CLM

Chemical File: PCE (Tetrachloroethylene) R9
CASEVIEWB\PCCECC GHM

Soil File: Densely packed silty sand, C=6, n=0 2
CASEVIEWS3\SOILBCC SOt -

7, K=0 001

Application File: PCE at Dry Cleaner, 100% Precip Conditions

CASEVIEWS3\BCC 100 APL

Starting Depth: 2904.00 cm
Ending Depth: 3050 00
Total Depth: 3055.00
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SESOIL Pollutant Cycle Report

Scenario Description: Dry Cleaner, 50% Precip, 50% Volatilization

put File: C\SEVIEWG3\DRY50 QUT

Maximum leachate concentration: 2 260E-01 mg/l

CHmate File: SEATTLESD
C:\SEVIEWE3\SEA50 CLM

Chemical File: PCE (Tetrachloroethylene) R9
CASEVIEWE3\PCCBCC.CHM

Soil File: Densely packed silty sand, C=6, n=0.27, K=0 001
CASEVIEWEASOILBCC SOl

Application File: PCE at Dry Cleaner, 50% Precip Conditions
C:\SEVIEWA3\DRY50 APL

SESOIL Out

SESOIL Pollutant | Percent

Process Mass (ug) | of Total
Volatilized 3.694E+09 76 .22
In Soil Air 9.330E+07 1.93
Sur, Runcff  |0.000E+00 0.00
In Washld 0.000E+00 0.00
Ads On Soil  |2.570E+08 5.30
Hydrol Soil 0.000E+00 0.00
Degrad Soil |0 .QC0E+00 0.00
Pure Phase |0 GCOE+00 0.00
Complexed |0.0C0E+00 0.00
Immobile CEC|0.Q00E+00 0.00
Hydrol CEC | 0.000E+00 0.00
In Soil Mol 3 798E+07 078
Hydrol Mois |0 OCOE+00 000
Degrad Mois |0.000E+00 0.00
Other Trans |0 000E+00 0.00
Other Sinks  |0.000E+00 0.00
Gwr. Runoff | 7.588E+08 15.66
Total Output ™ |4.841E+09 99.88
Total Input 4,B47E+09
Input - Output| 5.595E+06
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Ending Depth: 305000 ecm
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SESOIL Pollutant Cycle Report

Scenario Descrlptlon. Dry Cleaner, 10% Precip, 10% Voiatilization

SESOIL Output File: C: \SEVIEWBS\DRY10 ouT
P . . ’
SESOIL n';:!:ﬁg, persen'l  Maximum leachate concentration: 1 740E-03 mg/i
Volatilized - |4 837£+09. 99.81 . . .
In Soil Air 1738E+086 0.04 Climate File: Seattle, 10% Precipitation
Sur. Runoff |0 O00E+00O 0.00 . ‘
In Washld 0 000E+00 0.00 CASEVIEWSNSEA10 CLM ‘
Ads On Soil |4 325E+06 009 . . -
Hydro! Soil |0 000E+00 0.00 Chemical File:  PCE (Tetrachloroethylene)} R9
Degrad Soil  |0000E+00 000 | |CASEVIEWS3\PCCBCC CHM
Pure Phase |00O00E+Q0 0.00
Complexed |0000E+00 0 00 o ; : =R n= -
Immobile CEC| 0 000E+00 0.00 Soil File: Densely packed silty sand, C=6, n=0 27, K=0 001
Hydrol CEC 0000E+Q0 . 0.00 CASEVIEWE3\SOILBCC SOI
In Soil Mol 4 148E+05 0.01 .
Hydrol Mois |0 000E+00 0.00 Application File: PCE at Dry Cleaner, 10% Precip Conditions
Degrad Mois [0 000E+00 000 y .
Other Trans |0 000E+00 000 | - CA\SEVIEWE3\DRY10 APL
Cther Sinks _|0000E+00 0.00 -
Gwr. Runoff | 4.402E+04 000 | Starting Depth: 2898.00 cm
Total Qutput |4 844E+09 99 94 H .
Total Input |4 847E+08 Ending Depth: 3050.00 cm
Input - Output | 2.7 14E+06 Total Depth: 305500 cm
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SESOIL Pollutant Cycle Report

Scenario Description: Manhale, 100% Precip, 100% Volatilization

SESOIL Output File: CASEVIEW63\MAN100.0UT
,?,E?Ss"g n::g; t(‘;gt) zfe ;—?t:; Maximum leachate concentration: 5 268E-01 mg/l
Volatilized 7 371E+08 48 50 ] .
In Soil Air 1 002E+07 068 Climate File; SEATTLE
Sur. Runoff |0 Q0DE+00 0.00 .
in Washld 0.000E+00 0.00 CASEVIEWE3\SEATTLE CLM
Ads On Soil |2 941E+07 194 . .
Hydrol Soil  |0.000E+00 0.00 Chemical File:  PCE (Tetrachloroethylene) R9
Degrad Soil  |0.000E+00 0.00 | |C:ASEVIEWS3\PCEBCC CHM
Pure Phase |0.000E+00 0.00 ' :
Complexed |0 O00E+00 0.00 R, ; —f = —
Irmmobile CEC|0 000E+00 000 Soil File: Densely packed silty sand, C._B' n=027, K=0001
Hydrol CEC |0 O00E+Q0 000 C:\SEVIEWS3\SOILBCC SOI
In Soil Moi 5 223E+06 034
Hydrol Mcis | 0 000E-+00 000 Application File: PCE at Manhole Post-excavation, 100% Precip &nd
Degrad Mois |0 000E+Q0 000 .
Other Sinks |0 000E-+00 000 -
Gwr. Runoff |7.355E+08 | 48.4p | Starting Depth: 305000 cm
Total Output |1 518E+09 99 89 H .
Total Input |4 5205409 Ending Depth: 311800 c¢m
Input - Output| 1.605E+06 Total Depth: 311000 com
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- SESOIL Pollutant Cycle Report

Scenario Description: Manhole, 50% Precip, 50% Volatilization
SESOIL Output File: CASEVIEWB3WANS0 OUT

Maximum leachate concentration: 2 678E-01 my/i

Climate File: SEATTLES0
CASEVIEWSB3\SEASD CLM

Chemical File: PCE (Tetrachloroethylene) R9
CASEVIEWE3\PCEBCC CHM

Soil File: Densely packed silty sand, C=6, n=0 27, K=0 001
CASEVIEWB3\SOILBCC SOl

Application File: PCE at Manhole Post-excavation, 50% Precip and V
CASEVIEWS3MANS0 APL )

SESOIL Pollutant | Percent |

Process Mass (pg) | of Total
Volatilized 1 224E+09 80 57
In Soil Air 2 480E+07 164
Sur. Runoff |0 CODE+00 Q00
In Washid 0 000E+00 000
Ads On Soil |6858E+07 451
Hydrol Soil 0 0COE+00 0.00
Degrad Soil |0 000E+Q0D 0.00
Pure Phase |0.000E+C0 0.00
Complexed | 0.000E+00 000
Immobile CEC| 0.000E+00 000
Hydrol CEC | 0 000E+00 000
In Soil Moi 1 013E+07 067
Hydrol Mois | 0 Q0QE+00 000
Degrad Mois |0 000E+00 000
Other Trans | 0 000E+00 000
Other Sinks | 0 000E+00 0.00
Gwr. Runoff |1.897E+08 12.49
Total Output |1 518E+09 290 a8
Total Input 1.520E+09
Input - Output| 1.844E+06
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Scenario Describtion: 0% Precip, 10% Volatilization
SESOIL Output File: CASEVIEWE3WAN10 OUT

SESOIL Pollutant Cycle Report

[ IK-]
1 .0CE +08
.00E ~08
6 00E - 08

4 006 038

YOoOL TOTAL
IN §O1IL AR

ADS DN SOIL
IN 8QIL M Q1)

F?,’f,igt ,::2: t(z;;; Percent. Maximumn leachate concentration: 6 394E-02 mg/l
Volatilized 1 480E+Q9 88.07 . . e
In Soil Air 7 288E+06 048 Climate File: Seattle, 10% Precipitation
Sur. Runoff |0 000E+00 000 ;
i Washid ‘ 0.000E400 0.00 CASEVIEWBMSEA10 CLM
Ads On Soi 1.813E+07 119 . .
Hydrol Soil 0 000E+00 000 Chemical File: PCE (Tetrachloroethylene) RO
Degrad Soil |0 000E+Q0 000 | [cC)ASEVIEWB3WCEBCC CHM
Pure Phase 0.000E+Q0 000 .
Complexed |0 000E+Q0 000 il Fila* i =6 n= =
Immobile CEC| 0 000E+00 0.00 Soil File: Densely packed silty sand, C=6, n=0 27, K=0 C01 ‘
Hydrol CEC | 0.000E+00 000 C\SEVIEWE\SOILBCC SO
In Soil Moi 1 7T39E+06 01
Hydrol Mois | 0 000E+00 0.00 Application File: PCE at Manhole Post-excavation, 10% Precip and V
Degrad Mois |0 0C0E+00 000
chEI' Trans 0 000E+00 000 C:ASEVIEWEMAN10 APL
Other Sinks { 0.000E+00 000 -
Gwr. Runoff _| 1.053E+06 007 | Starting Depth: 304200 cm
Total Output |1 518E+09 99.93 i <7
| Total mput |1 820E+0 Ending Depth: 3118.00 cm
1 Input - Output | 1.055E+06 Total Depth: 311000 cm
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SESOIL Pollutant Cycle Report
Scenatio Description: Dry Cleaner, 100% Precip, 100% Volafilization, K=0.0001

SESOIL Output File:  CASEVIEWS3\DRY100K.0UT
SESOLL 532:@5_ pereent | Maximum leachate concentration: 5 765E-01 mg/!

Volatilized 6 577E+08 13 87 . .

In Soil Air 6 361E+07 1.31 Climate File: SEATTLE

Sur. Runoff |0 000E+00 0.00 .

InWashid  |0.000E+00 | ©Ogp | |CISEVIEWSHISEATTLECLM

Ads On Soil |2 162E+08 448

Hydrol Sofl  |0000E+00 | 0,00 | | Chemical File:  PCE (Tetrachloroethylene) R

Degrad Soil |0 000E+0C 000 | |CASEVIEWS3\PCCBCG CHM ~ '

Pure Phase |0 000E+0Q0 0.00

Complexed . |0 000E+00 000 i Eilas ’ i =6 n= =
iramobile CECI0 000E+00 000 Soil File: Densely packed silty sand, C=6, n=0 27, K=0 0001
Hydrol CEC |0 ODOE+00 000 GASEVIEWS3\SOILBCC2 SO

In Soil Mol 5 190E+07 1.07 ’
Hydrol Mois |0 000E+00 0.00 Application File: PCE at Dry Cleaner, 100% Precip Conditions
Degrad Mois |0 QOOE+00 000 !

Other Trans |0 OOOE"'OO 000 C:ASEVIEWES3\BCC100 APL

Other Sinks |0 000E+00 000 -

Gwr. Runoff |3851E+09 | - 79.46 | Starting Depth: 2803.00 cm

Total Output |4.840E+09 99 88 i .

Total Input |4 847E+09 Ending Depth: 3050.00 cm

Input - Qutput|6.009E+06 Total Depth: 3055.00 cm
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SESOIL Pollutant Cycle Report
Scenario Description: Dry Cleaner, 50% Precip, 50% Volatilazation, K=0.0001

SESOIL Output File: CA\SEVIEWG3\DRYS0K OUT

Maximum leachate concentration: 3 326E-01 mg/l

Climate File:

SEATTLES0

C\SEVIEWB3\SEAS50 CLM

Chemical File:

Soil File:

PCE (Tetrachloroethylene) R9
‘| CASEVIEWE3WPCCBCC CHM

Densely packed silty sand, C=6, n=0 27, K=0 0001
CASEVIEWE3\SOILBCC2 SOl

Application File: PCE at Dry Cleaner, 50% Precip Conditions
C:\SEVIEWB3\DRY50 APL

SESOIL Pollutant | Percent

Process Mass (pg) | of Total
Volatilized 2 761E+09 56 97
In Soil Air 2 464E+08 509
Sur. Runoff 0 000E+00 000
In Washid 0 000E+00 000
Ads On Soil |7 610E+08 15 70
Hydrol Soil 0 O00E+C0 000
Degrad Soil |0 000E+00 000
Pure Phase 0 000E+Q0 000
Complexed |0 00CE+00 000
immobile CEC| 0 000E+00 000
Hydrol CEC |0 O00E+00 000
In Soil Moi 1 522E+08 314
Hydrol Mois |0 OO0E+00 000
Degrad Mois |0 000E+00 000
Other Trans |0 O00E+00 000
Other Sinks | 0 O00E+00 000
Gwr. Runoff |9.179E+08 18.94
Total Qutput |4 838E+09 99 83
Total Input 4 847E+09
Input - Qutput|8.149E+06
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SESOIL Pollutant Cycle Reg

Scenario Description: Dry Cleaner, 10% Precip, 10% Voiatlllzatlon K=0
SESOIL Output File: CASEVIEWS3\DRY10K.OUT

Hydrol Soil
Degrad Soil

0.000E+00 | 00O Chemical File;, PCE (Tetrachloroethylene) R9
0 000E+00 000 C:\SEVIEWS3\PCCBCC CHM

P | Meean i Maximum leachate concentration: 3 451E-04 mg/I
Volatilized 4 BA2E+09 9990 ] . -
In Soil Air 4 226£+05 001 Climate File:. Seattle, 10% Precipitation
Sur. Runoff |0 000E+00 0.00 .
nWashid  |0000E+00 | 000 | |CRSEVIEWEISEAIOCLM
Ads On Soil | 1.107E+06 002
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SESODIL Mass Fule Plot

Pure Phase |0 000E+C0D 0.00

Complexed |0.000E+00 000 S Bita- -

Immobile CEC| 0.000E+00 000 Soil File: Dernsely packed silty sand, C=6, n=0.27, K=0 00601
Hydrol CEC |0 DOOE+00 000.| }CASEVIEWS3\SOILBCGC2.S0!

In Soil Moi 1360E+05 |- '0.00

Hydrol Mois |0 O00E+00 0.00 Application File: PCE at Dry Cleaner, 10% Precip Conditions
Degrad Mois |0 QO0E+00 ,o000

Other Trans | 0.000E+00 000 | |CASEVIEWB3DRY10APL

Other Sinks | 0.000E+0D 000 -

Gwr. Runoff _|2.011E+03 000 | Starting Depth: 2898.00 cm

Total Qutput |4 843E+09 99 93 i .

Total Inptt |4 847E+09 Ending Depth: 3050.00 cm

Input - Qutput | 3.258E+06 ‘Total Depth: 305500 cm-
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Scenario Description: Dry Cleaner, 100% Precip, 100% Voliti

SESOIL Poliutant Cycle Report
a

zation, foc-O 0005

SESOIL Output File: C:\SEVIEWS3\DRY1000C OUT ‘ '

Maximum leachate concentration: 6 426E-01 mg/l

Climate File: SEATTLE
C:\SEVIEWB\SEATTLE CLM

Chemical File:  PCE (Tetrachloroethylene) R9
CASEVIEWS3\PCCBCC CHM

Soil File: Dense silty sand, C=6, n=0 27, K=0 001, foc=.000
CASEVIEWS3\SOILBCCF SOI

Application File: PCE at Dry Cleaner, 100% Precip Conditions
CASEVIEWS3BCC100 APL

SESOIL Pollutant | Percent

Process Mass (u of Total
Volatifized 1 814E+09 37.44
In Soil Air 9 350E+06 019
Sur. Runoff |0.000E+0D 000
In wWashid 0.000E+00 0400
Ads On Soil |1.371E+07 028
Hydrol Soil 0 000E+Q0 0.00
Degrad Sail {0 000E+00 000
Pure Phase |0 000E+Q0 0.00
Complexed |0 000E+00 D00
Immobile CEC|0.000E+00 000
Hydrol CEC {0 .000E+Q0 000
In Soil Moi 4 B71E+06 010
Hydrol Mols |0.000E+0C 0.00
Degrad Mois |0 CO0E+CO 0.00
Other Trans |0 0O0E+0Q0 0.00
Other Sinks {0 000E+00 0.00
Gwr. Runoff [3.001E+09 61.92
Total Qutput |4 843E+09 99 94
Total Input |4 .847E+0%
Input - Output| 3.044E+06
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SESOIL Pollutant Cycle Rea:ort

Scenario Description: Dry Cleaner, 50% Precip, 50% Volatilization, foc=

0005

SESOIL Output File: C:\SEVIEWS3\DRY500C.OUT

SESOIL Pollutant | Percent
Process Mass {ug) | of Total

Volatilized 3,
‘In Soil Air 4,
Sur. Runoff |0
InWashid - |0

Hydrol Soil 0
Degrad Soil |0
Pure Phase |0
Complexed {0
immobile CEC| 0
Hydrol CEC |0
In Soil Moi 1
Hydrol Mois |0
Degrad Mois |0
Other Trans |0
Other Sinks |0

Gwr. Runoff |8.

835E+09 7913
694E+07 | . 0.97
O000E+00 000
000E+00 000

Ads On Soil |6.465E+07 133

000E+00 0.00
000E+00 0.c0
000E+00 0.00
Q00E+00 0.00
Q00E+Q0 0.00
000E+00 0.00
911E+07 0.39
CO0E+QD 0.00
COOE+0D 0.00
COOE+0D 0.00
COCE+CO 0.00
774E+08 18.10

Maximum leachate concentration: 3 403E-01 rhgll

Climate File:  SEATTLES0
CASEVIEWGE3\SEASD CLM

Chemical File: PCE (Tetrachloroethylene) R9
CASEVIEWS3\PCCBCC CHM

Soil File: Dense silty sand, C=6, n=0 27, K=0 001, foc=.000
CASEVIEWS3\SOILBCCF SOI

Application File: PCE at Dry Cleaner, 50% Precip Conditions
C\SEVIEWBE3\DRYS0 APL

Total Input 4

Total Qutput |4

input - Qutput| 3.

843E+09 9992
847E+08
651E+06

& POEOS
8 00E+049
t Q0E 09
? 2 00E+009

7T 00E+*0S

0 0QE+0D0

4 00E .01

2 S0E .01 -

01

Concentration (mph.)
~
a
=
m

3 00E -D2

0 0OE~-DO

~2880

Starting Depth: 290000 cm
Ending Depth: 305000 cm
Total Depth: 305500 cm

SESOIL Mass Fata Plal VoL TOTAL

IN 30 1IL AIR
ADS OHH 80 IL
IN BO I MO

BE1001

GND WTR TOTAL
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SESOIL Pollutant Cycle Re JJ
Scenarlo Description: Dry Cleaner, 10% Precip, 10% Volatlllzatton foc=0.0005

put File: C:A\SEVIEWB3\DRY100C.OUT

Maximum leachate concentratidn: 2.677E-03 mg/l

Climate File:

Seattle, 10% Precipitation

CASEVIEWG3\SEATD CLM

Chemical File:

PCE (Tetrachloroethylene) R9

CASEVIEW6G3\PCCBCC CHM

Soil File:

Dense silty sand, C=6, n=0 27, K=0 001, foc=.000

CIASEVIEWSASOILBCCF SO!

Application File: PCE at Dry Cleaner, 10% Precip Conditions

CASEVIEWS3\DRY10 APL

Starting Depth: 2898.00

Ending Depth:

Total Depth:

SES0IL WMass Fate P lot

cm
305000 cm \
305500 om .

o VO L TOTAL

SESOIL Out)
SESOIL Pollutant | Percent
Process Mass {ug) | of Total
Volatilized 4 B45E+09 99 97
In Soll Air 2.600E+03 000
Sur. Runoff |0 000E+00 0.00
(n Washid 0 000E+00 0.00
Ads On Soll | 3.234E+03 000
Hydrol Soil 0.000E+00 000
Degrad Soll |0.000E+00 000
Pure Phase {0 000E+00 000
Complexed |0.000E+00 0.00
Immobile CEC|0.000E+00 0.00
Hydrol CEC |0 Q00E+00Q 000
In Soil Mol 6 205E+02 000
Hydrol Mois 10 D00E+0D 000
Degrad Mois |0.000E+0C 0.00
Other Trans  {0.000E+C0 000
Other Sinks | 0.000E+00 000
Gwr. Runoff |1.037E+05 0,00
Total Output |4 B45E+09 9g 87
Total Input 4 B47E+09
Input - Output| 1.406E+06
€ POE~-DOB
5 00E -09
4 Q0E€E ~009
g2 200E ~0B

2 00DE 4009

1 GOE -

0 DOE +0240

3 DOE

2 50E

2 DOE

50E

1 COE

Cencantration [mgfLy
-

§ 00E

0 DDE +

a9

03

.03 -

03 -

«03 - -

03 -
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60 10

a0

Yonrs
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=m GHROD WTRTOTAL
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SESOIL Pollutant Cycie Report
Scenario Description: Manhole, 100% Precip, 100% Volatilization, K=0.0001

SESOIL Qutput File: C:\SEVIEW63\MAN1OOK.OUT

Maximum leachate concentration: 7.544E-01 mg/l

Climate File: SEATTLE
CASEVIEWE3\SEATTLE CLM

Chemical File: PCE (Tetrachloroethylene) RS
CASEVIEWE3\PCEBCC CHM

Soil File: Densely packed silty sand, C=6, n=0 27, K=0 0601
C:\SEVIEWE3\SOILBCC2 SOI

Application File: PCE at Manhole Post-excavation, 100% Precip and
C:ASEVIEWS3WIAN100 APL

SESOIL Pollutant | Percent

Process Mass {pg) | of Total
Volatilized 3 694E+08 24 30
In Soil Alr 1 689E+07 112
Sur. Runoff |0 000E+00 000
In Washid 0 000E+00 000
Ads On Soil | 5 786E+07 381
Hydrol Sail 0 000E+00 goo
Degrad Soil |0 000E+00 000
Pure Phase 0 000E+Q0 6.00
Complexed |0 0C0E+00 c.co
Immaobile CEC| 0 0C0E+00 0.00
Hydrol CEC |0 GO0E+D0 0.00
In Soil Moi 1 392E+07 092
Hydrol Mols | 0 000E+00 0.00
Degrad Mois | 0.000E+00 000
Other Trans | 0 COCE+00 000
Other Sinks |0 C00E+Q0D 000
Gwr, Runoff | 1.059E+09 69.72
Total Output |1.517E+09 99 86
Total Input 1 620E+09
Input - Output]|2.135E+06 |

V.80E 0%

I 40E «080

1 20E+03

4 . 00E-+0D8

0.00E «00

7T 00E

6 00E.

0o0E

Concantration (mgfl}
rS

1 D0 E .

0 QO0E

A0 40

01 -
D1 e
-0 1

01 o

w01 -

Starting Depth: 3049 00. cm
Ending Depth: 311800 cm

Total Depth: 311000 cm
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VoL TOTAL
1IN SO L AIR
ADBR DN BOQ 1L
IN 80IL MO}

gnoaote

GND WTR TOTAL

Leachate Concentration

R T

o e e
]
H
i
i
H

20 Y o’aul&

ContamIinanthepth Plot

«30fa -

«1 08B0 o o

070 A -

Dtpm(m!

3110 -

3080 Jpoemees

2p ' ap . . 40 50

=31 120 ~

-3130 -~

Yoears




SESOIL

Pollutant Cycle Report

Scenario Description: Manhole, 50% Precip, 50% Volatilization, K=0.0001
SESOIL Qutput File: C:ASEVIEWS3\WMANSOK OUT .

Maximum leachate concentration: 3.989E-01 mg/l

Climate File: SEATTLESO
CASEVIEW63\SEAS) CLM

Chemical File: PCE (Tetrachloroethylene) R9
CASEVIEWE3PCEBCC .CHM

Sall File: Densely packed silty sand, C=6, n=0 27, K=0 0001
CISEVIEWE3\SOILBCC2 SOI

Application File: PCE at Manhole Post-excavation, 50% Precip and V
CASEVIEWE3MANS0 APL

_Total Depth:

Starting Depth: 3044.00 cm
Ending Depth: 3118.00 cm
3110.00 cm

3 ESD L Moss Fale Plot

SESOIL Pollutant | Percent
Process Mass {ug) | of Total

Volatilized 9 827E+08 64 66
In Soil Air 6 532E+07 430
Sur. Runoff |0 0D0E+00 0.00
In Washid 0 000E+00 0.00
Ads On Soll |2 022E+08 13.31
Hydrol Soil 0 G0OE+00 0.00
Degrad Soil |0 000E+00 '0.00
Pure Phase |0 000E+00 000
Complexed |0 O00E+00 000
Immobile CEC| 0.000E+00 000
Hydrol CEC | 0.000E+00 000
in Soil Moi 4 073E+07 268
Hydrol Mois | 0.000E+00 000
Degrad Mois |0 000E+00 0.00
Other Trans | 0 000E+00 000
Other Sinks | 0 D00E+00D 0.00
Gwr. Runoff [2.263E+08 14.89
Total Qutput |1 517E+09 99 83
Total Input 1 520E+09
Input - Output|2.534E+06

1 B0OE~09,

1 40E~09

1 20E-08

1 00E‘vQ9

~ 4 60E.DY o
4 00E-01 -

3 S50E-01 o

Concontration {mglL} -

190E-01 o
S 0DE-02 -

G O00E+DOD

i 4d o

JooeE-01 o --
2350E.01 o

2o0E.01 -

1 S0E-69 -

YoL TOTAL
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SESOIL Pollutant Cycle Report

Scenario Description: Manhole, 10% Precip, 10% Volatilization, K=0 0001

0 00E+DQ

SESOIL Output File: CASEVIEW63WMAN10K.OUT
SESOIL Pollutant | Percent : L
Process Mass {ug) | of Total Maximum !eachate concentration: 6 218E-02 mg/l
Volatilized [1513E+09 | 9961 - ‘ .
in Solil Air 1 108E+06 007 Climate File: Seattle, 10% Precipitation
Sur. Runoff }0.000E+00 000 .
In Washld 0.000E+00 ooco C:SEVIEWB3ISEA1G CLM
Ads On Soil |2 906E+06 018 .
Hydrol Soil 0 OCCE+00 0.00 Chemical File: PCE (Tetrachloroethylene) R9
Degrad Soil | 0.000E+00 000 | |CASEVIEWS3\PCEBCC CHM
Pure Phase |0 000E+00 0.00
Complexed |0.0COE+00 000 i1 Eilas i =6 n= = 1
Immobite CEC| 0 000E00 000 Soﬂ‘_\FlIe. Densely packed silty sand, C=6, n=0 27, K=0.000
Hydrcl CEC |0 ODOE+00 00D CASEVIEWEMSOILBCC2 SOI
In Soil Moi 3 580E+05 002 .
Hydrel Mois | 0 00CE+00 Qoo Application File: PCE at Manhole Post-excavation, 10% Precip and V
Degrad Mois |0 CODE+C0 0.00 : :
Other Sinks | 0.000E+Q00Q 0.00 -
Gwr, Runoff | 5.032E+05 0.03 Starting Depth: 3042.00 cm
Total Output |1.518E+09 9993 . i . cm
Total Input |1 520E+09 Ending De}pth 3116.00
Input - Qutput | 1.123E+06 Total Depth: 3110.00 cm
I GOE +08 SESOILIL Moss Fate Plot - vodiL TOTaAL
I IN %S OIL AR f
1 4BDE 2D T AO0S3 ON 34 IL
= IN S 0IL KB Ol
1.20E +09 I GND WTRTOTAL
$.00E +0¢%
2 800E 08
4 00E ~-08
2 008 -D3
e.poEs0Q 0 1 20 3o 49 LI 60 10 3] 80 100
Leachate Concentration
?TO0E-D2 —-- R
B OOE 02 - = weiommmimenm. - —!
T 3 DOE-D2 :
E 4 0D0E.02 - - !
% 3 00E .02 - :
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T SESOIL Pollutant Cycle Report

Scenario Description: Manhole, 100% Precip, 100% Volatilization, foc=0 0005

SESOIL Output File: CASEVIEW63\MAN1000C.QUT

ESO Pollut . :
peoolL M::s"(zgg Percent Maximum leachate concentration: 7 892E-01 mg/|

Volatilized  [7.381E+08 | 4856 ) ]
In Soil Air = |2.603E+06 017 Climate File: SEATTLE
Sur. Runoff | 0.000E+Q0 0.00 :

InWashld  |0000E+00 | o00p | |CTSEVIEWEISEATILE CLM
Ads On Soil |3 B18E+06 025 . .
Hydrol Soil |0 000E+00 000 Chemical File: PCE (Tetrachloroethylene) R9
Degrad Seil |0 000E+00 000 | [CASEVIEWSIPCEBCC CHM

Pure Phase |Q OD0E+00 000
Complexed |0 000E+00 000 3l Files ; =6 n= - =
immobile CEC| 0 000E+00 000 Soll File: Dense silty sand, C=6, n=0 27, K=0 001, foc=.000
Hydrol CEC |0 000E+00 000 CASEVIEWE\SOILBCCF SO

[n Soil Moi 1 356E+06 009
Hydrol Mois 0 000E+00 000 Application File: PCE at Manhole Post-excavation, 100% Precip and
Degrad Mois |0 Q0DE+00 000 ,

Other Trans | 0'000E+00 000 | |CNSEVIEWG3WAN100 APL

Other Sinks {0 000E+00 000

Gwr. Runoff |7.728E+08 | 5084 | Starting Depth: 305400 cm

Total Output |1 518E409 | 99 92 : )
| Total Input {1 520E+09 Ending Depth: 3118.00 cm

tnput - Output | 1.262E+06 Total Depth: 311000 cm

SESOIL Masss Fala Piot
1 €§0F ~098

VoL TOTaAL
1IN 301L AIR

ADA3a aN 80IL
IR 80 IL XN QI

GHD WTR TOTAL

1 40€ +08

1 20E «0 ¢

N IR |
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F s o0Es0SB
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SESOIL Pollutant Cycle Re(P

Scenario Description: Manhole, 50% Precip, 50% Volatmzatlon foc=0 000
SESOIL Output File: C:\SEVIEWS3\MAN50OC.QUT

SESOIL Pollutant | Percent

Process Mass (ug) | of Total
Volatilized 1.262E+09 8304
In Soil Air 1275E+07 - 084
Sur. Runoff |0 Q000E+00 000
In Washid 0 COOE+00 0.00
Ads On Soil | 1.756E+07 1.16 -
Hydrol Soil 0.000E+00 0.00
Degrad Soil |0 000E+00 00D
Pure Phase |0 O0DE+00Q 000
Complexed |0 O0QE+00 000 ¥
Immobile CEC| 0.000E+00 0.00.
Hydrol CEC | 0.000E+Q0 0.00
In Soil Moi 5191E+08 034
Hydrol Mois |0 000E+00 000
Degrad Mois |0 000E+0Q0 000
Other Trans [0.000E+00 0.00
Other Sinks | 0.000E+00 -0.00
Gwr. Runoff |2.208E+08 14.53
Total Qutput {1 518E+09 2991
Total Input 1 520E+09 | .
Input - Output|1,397E+06

1 80E «

1 4§40 E ~

t 20E »

1. 00E +0

D%

09

Maximum leachate concentration: 4.000E-01 mg/l

Climate File: SEATTLES0

.| enseviEWS3\SEASD CLM

Chemical File: PGE (Tetrachioroethylene) R9
CASEVIEWS3\PCEBCC CHM

Soil Flle " Dense snlty sand, C=6, n=027, K—O 001, foc= 000
CI\SEVIEWS3\SOILBCCF SOI .o

Application File: PCE at Man hole Post-excavation, 50% Premp and V
CASEVIEWEIMANS0 APL

Starting Depth: 3046.00 cm
Ending Depth: 311800 c¢m
Total Depth: 311000 cm

Vol ToTalL
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SESOIL Pollutant Cycle Report

Scenario Description: Manhole, 10% Precip, 10% Volatilization, foc=0 0C05

SESOIL Output File: C:\SEVIEWE3WAN100C OUT

oo | prollu E"t - Percent Maximum leachate concentration: 9 594E-02 mg/l

Volatilized 1 517E+09 99 85 . . .

In Soil Air 4 521E+04- 0.00 Climate File: Seattle, 10% Precipitation \
Sur. Runoff |0 O00E+00 000 .

InWashid  |0000E+00 | oo | |CHSEVIEWESISEAOCLM
Ads On Soil |5 625E+04 600 . )

Hydrol Soll |0 OOCE+00 000 Chemical File:  PCE (Tetrachloroethylene) R9
Degrad Soil |0 OCOE+00 0.00 | | CASEVIEWE3\PCEBCC CHM '
Pure Phase |0 OCCE+00 0.00
Complexed |0 00CE+Q0 0.00 S Eiln- ; =R Nz = -
Immobile CEC| 0 000E+00 0.00 Soil File: Dense silty sand, C=6, n=0 27, K=0 001, foc= 000
Hydrol CEC |0 OOOE+00 0.00 C:\SEVIEWE3\SOILBCCF SOl

In Soil Moi 1 079E+04 0.co .
Hydrol Mofs |0 COOE+00 000 Application File: PCE at Manhole Post-excavation, 10% Precip and V
Degrad Mois |0 000E+00 0.00 ’

Other Trans |0.000E+00 | 000 | |CHSEVIEWG3MANIOAPL

Other Sinks | 0.000E+00 .000 "
.| Gwr. Runoff |1.302E+06 009 | Starting Depth: 3042.00 cm
Total Output (1 519E+09 { 9994 i :

Total Input {1 520E+C8 Ending Depth:  3118.00 cm _
Input - Output | 8.772E+05 Total Depth: 3110.00 cm

SO IL Mass Fato 7lol
1.60E~0B L] e ete

VOL TOTAL

IN 8 01IL AR

ADS3 ©C N SO IL

IN 301IL M QI

£ OND WTR TOQTAL

1 40E ~D3
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Q 10 20 EN) 49 30 60 7o o a0 100
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CCI Analytical Laboratories, Inc.
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Everett, WA 98208
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PROJECTID: A€ -BLE Tii GToos ANALYSIS REQUESTED 5 ' OTHER (Spscify)
Conpanyy Tom Cellioen /55m |
PROJECT -

MANAGER: F')._,.', d Spder MeCar it [ac
aooREss: 55 5 e SL Svile Oy
Seable LA Galoy -

P EI
Y ! 2 3
=12 IE|B|ala] |
2| 2 =|Z|8IE &
‘0 AR &
p 2lgl&|glz| 2l =l8|s] |5 -
PHONE: 206 - 242 - 209 § X 20f. LEX.7xc3 gl & x5 ElElg 5 = . ¢
~ 2l £laelg|x8le|% Z Loy
PO. NUMBER: E-MAIL: & SIE| S|z EiE|F |32 E <
INVOICE TO =5 m ol 228l 2|88 E|0|E|o|8 5
COMPANY: S HEEHEREEEIEEE Z
~— o by w as 8 -
ATTENTION: C/O —ro(h (:)l/ c‘q‘\ % g g C(_-; "_2- E tgl, % -S Q_ a2 % E
[=1 : [-4 S 1%l & B |2 | T =
ADDRESS:  Sare oy o lbave S| x|x|& BIB|E|5[2gls|8 2lz|3 &
‘ : - s alSls|l2|lOl= = il
- . FHEHEEEHEEEHHAEEE :
SAMPLE |.. DATE | TiME | TYPE | waB# |Z 1 S|EIE[E|2| B2 5|2|B|2(E|8 3
i M-y - o2an 630-05 89:30 | § [ o / o
o MW-H. 22 pi:so | S e
a M-y o HL 13:00 | S 3 ~
4 MU-Y-52' jo: 20 S G
s Mu-Y - C2t fo:30 | S 2 v
' ! [ s
L. MU-4 - 72 oo | S ©
7. M -4 - 82" | AN 7 e
g AM-Y- 32" l2:30 | S %
9. MW -4y - 9y_S°! |2:45] S i
to. Mw-49- 9% ) f3:00 | S 10

SPECIAL INSTRUCTIONS
CCl Analytical Laboratortes, Inc accepts and processes this request on the terms and conditions set forth on the reverse side. By its signature hereon, Customer accepts thesa terms and conditic *

SIGNATURES (Name, . TURNARQUND REQUESTED in Business Days*
1. Refinquished By: /Z::/ /’7 /// ﬁ_) /y-’ 22y, Organic, Metals & Inorganic Analysis OTHER:

Received By:. MCC ,J/ 2/’/J3 ///Q E E [El |z| . @ Specity:

. Fuels & Hydrocarbon Analysls
2. Relinquished B

(sl [a] [ £

Recsived By:

* Tumaround request less than standard may incur Rush |

s
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= ANALYTICAL
LABORATORIES, INC.

CLIENT: FLOYD SNIDER McCARTHY, INC, DATE: 7/8/03
83 S. KING ST., SUITE 614 CClLJoB#: 307004
SEATTLE, WA 98104 CCIL SAMPLE #: BLK

DATE RECEIVED: 7/1/03
. WDOE ACCREDITATION #: Cc142
CLIENT CONTACT: TOM COLLIGAN

CLIENT PROJECT ID: BCC'- BSE - 0007
CLIENT SAMPLE ID: . METHOD BLANK FOR EPA-8260

. ANALYSIS ANALYISIS
ANALYTE METHOD RESULTS*  UNITS* DATE BY

4-CHLOROTOLUENE EPA-8260 ND(<10)  UGIKG 7/3/03 ccN
1,3 DICHLOROBENZENE EPA-8260 ND(<10) UGG - - 7/3/03 ceN
1,4-DICHLORCBENZENE EPA-8260 ND(<10) UG/KG 713/03 CcCN
1,2-DICHLOROBENZENE * EPA-8260 ND(<10) UGI/KG 7/3/03 CCN
1,2-DIBROMO 3-CHLOROPROPANE EPA-8260 ND(<50) UG/KG 7/3/03 CCN
1,2,4-TRICHLOROBENZENE EPA-8260 ND(<10) .UG/KG 7/3/03 CCN
HEXACHLORO1,3-BUTADIENE EPA-B260 ND(<10)  UGIKG 7/3103 CCN

1,2,3-TRICHLOROBENZENE EPA-8260 ND(<10) UG/KG 7/3/03 CCN

® "ND" INDICATES ANALYTE NOT DETECTED AT LEVEL ABOVE REPORTING LIMIT. REPORTING LIMIT IS GIVEN IN PARENTHESES

** UNITS FOR ALL NON LIQUID SAMPLES ARE REPORTED ON A DRY WEIGHT BASIS

APPROVED BY: C/V}




] CCI
. ANALYTICAL
LABORATORIES, INC.

e

CLIENT:' FLOYD SNIDER McCARTHY, INC, DATE: 7/8/03
83 8. KING ST., SUITE 614 ' . CCILJOB# 307004
SEATTLE, WA 98104 CCIL-SAMPLE # BLK

DATE REGEIVED:.  7/1/03
WDOE ACCREDITATION #: G142

CLIENT CONTACT: TOM COLLIGAN

CLIENT PROJECT iD: BCC - BSE - 0007 ‘
CLIENT SAMPLEID: ' METHOD BLANK FOR EPA-8260

: ANALYSIS ANALYSIS
ANALYTE METHOD RESULTS*  UNITS* DATE BY

DIGHLORODIFLUOROMETHANE EPA-8260 ND(<10) UG/HKG 713103 CCN
CHLOROMETHANE EPA-8260 ND(<10) UGIHKG 7/3/03 CCN
VINYL CHLORIDE EPA-8260 ND(<10) UGKG . 7/3/03 CCN
BROMOMETHANE EPA-8260 ND(<10) UG/KG 7/3/03 CCN
CHLOROETHANE EPA-8260 ND{<10) UG/KG 7/3/03 CCN
TRICHLOROFLUOROMETHANE EPA-8260 ND(<10)  UG/KG 7/3/03 CCN
1,1-DICHLOROETHENE EPA-8260 ND(<10) UGHKG - 7/3/03 CCN
METHYLENE CHLORIDE EPA-8260 ND{<10) UGKG , 7/3/03 CCN
TRANS-1,2-DICHLOROETHENE EPA-8260 ND(<10) UGKG 7/3/03 CCN
1,1-DICHLOROETHANE EPA-8260 ND(<10) UG/KG 7/3003 _ CCN
CIS-1,2-DICHLOROCETHENE : EPA-8260 ND(<10) UG/KG 7/3/03 CCN
2,2-DICHLOROPROPANE EPA-8260 ND(<10) UGKG 7/3/03 CCN
BROMOCHLORCOMETHANE EPA-8260 ND(<10) UG/KG 713103 CCN
CHLOROFORM , EPA-8260 ND(<10) UGKG 7/3/03 CCN
1,1,1-TRICHLORQETHANE : EPA-8260 ND(<10) UG/KG 7/3/03 CCN
1,1-DICHLOROPROPENE . EPA-8260 ND(<10) UGIKG 713103 CCN
CARBON TETRACHLORIDE . EPA-B280 ND(<10) UGIKG 713/03 CCN
1,2-DICHLOROETHANE EPA-8260 ND(<10) UG/KG 713/03 CCN
TRICHLOROETHENE EPA-8260 ND(<10) UGKG ' 713103, CCN
1,2-DICHLOROPROPANE EPA-8260 ND(<10) UGIKG 713103 CCN
DIBROMOMETHANE EPA-8260 ND(<10) UGG 7/3/03 CCN
BROMODICHLOROMETHANE EPA-8260 ND(<10)  UGIKG 713103 CCN
TRANS-1,3-DICHLOROPROPENE EPA-8260 ND(<10) UGKG 713103 CCN
C1S-1,3-DICHLOROPROPENE EPA-8260 ND(<10} UGKG 7i3/03 CCN
1,1,2-TRICHLOROETHANE EPA-8260 ND(<10) UGMKG 7/3/03 CCN
1,3-DICHLOROPROPANE EPA-8260 ND(<10) UG/KG 713103 CCN
TETRACHLOROETHYLENE EPA-8260 ND(<10) UG/KG . 773103 CCN
DIBROMOCHLOROMETHANE EPA-B260 ND(<10) UG/KG 7/3/03 CCN
1,2-DIBROMOETHANE EPA-8260  ND(<5) UGKG 713103 CCN
CHLOROBENZENE EPA-8260 ND{<10) UG/KG 713103 CCN
BROMOFORM EPA-826¢ ND(<10) UG/KG ~ 7/3/03 CCN
1,1,2,2-TETRACHLOROETHANE EPA-8260 ND{<10) UGIKG 713/03 CCN
1,2,3-TRICHLOROPROPANE . EPA-8260 ND(<10} UGG 7/3/03 CCN.
- BROMOBENZENE EPA-8260 ND(<10) UG/KG 773/03 CCN

2-CHLOROTOLUENE EPA-8260 ND(<10) UG/KG 7/3/03 CCN



CCI
ANALYTICAL
LABORATORIES, INC,

CLIENT: FLOYD SNIDER McCARTHY, INC. DATE:
83 S. KING ST., SUITE €14 ' CCIL JOB #:
SEATTLE, WA 88104

DATE RECEIVED:
WDOE ACCREDITATION #:

CLIENT CONTACT: TOM COLLIGAN

CLIENT PROJECT ID: BCC - BSE - 0007

7/8/03
307004

7/1/03
C142

METHOD

EPA-B260
EPA-8260
EPA-8260

SURROGATE RECOVERY

SPIKE/ SPIKE DUPLICATE RESULTS:

ASSOCIATED % SPIKE % SPIKE DUP

SPIKE ID SAMPLES RECOVERY RECOVERY
1,1 DICHLOROETHENE 307010-05,07,09,11,15,19 106 a8
TRICHLOROETHENE 307010-05,07,09,11,15,19 94 a3
CHLOROBENZENE 30701 0-05,07,09,11,15,19 83 a5

APPROVED BY: (\Mr

REL % DIFF

18
131



CCI
ANALYTICAL )

LABORATORIES, INC.

CLIENT: FLOYD SNIDER McCARTHY, INC. DATE: 718103
83 S. KING ST., SUITE 614 : _ CCILJOB#: 307004
SEATTLE, WA 98104 :

DATE RECEIVED: 7/1/03
WDOE ACCREDITATION # C142
CLIENT CONTACT: TOM COLLIGAN . ,

CLIENT PROJECT ID: BCC - BSE - 0007

SURROGATE RECOVERY
CCIL SAMPLE 1D ANALYTE SUR ID _ % RECV
307004-01 EPA-8260 ) 1,2-DCE-d4 113
307004-01 EPA-8260 4-BFB 111
307004-03 EPA-8260 1,2-DCE-d4 110
307004-03 ] . . EPA-8260 4-BFB i . 116
307004-05 EPA-8260 1,2-DCE-d4 110
307004-05 EPA-8260 4-BFB 109
307004-07 EPA-82860 1,2-DCE-d4 115
" 307004-07 EPA-8260 4-BFB : 112
307004-11 EPA-8260 \ 1,2-DCE-d4 111
30700411 . EPA-8260 . 4-BFB 114
R )
307004-15 i EPA-8260 : 1,2-DCE~i4 11

307004-15 EPA-8260 4-BFB 110

BLANK AND DUPLICATE RESULTS

METHOD BLK RESULT ASSOC SMPLS DUP RESULT ORIG RESULT %KRFD A330C SMPLY

EPA-8260 SEE BLANK REFORT

1
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= . ANALYTICAL :
LABORATORIES, INC.

CLIENT: FLOYD SNIDER McCARTHY, INC. : DATE: 7/8/03
83 5. KING ST., SUITE 614 ) CCILJOB# 307004
SEATTLE, WA 98104 CCIL SAMPLE #: 15

DATE RECEIVED: 7/1/03
WDOE ACCREDITATION #: C142

CLIENT CONTACT: TOM COLLIGAN

CLIENT PROJECT ID:- BCG - BSE - 0007 ‘
CLIENT SAMPLE D MW-4-110' '6/30/03 13:35 . | ,

ANALYSIS ANALYSIS

ANALYTE ) METHOD 'RESULTS* UNITS™ DATE BY

. 4-CHLOROTOLUENE EPA-8260 ND(<10) UG/IKG . 7/3/03 CCN
1,3 DICHLOROBENZENE EPA-8260 ND{<10} UG/KG 7/3/03 CCN
1,4-DICHLOROBENZENE EPA-8260 ND(<10) UG/KG 7/3/03 CCN
1,2-DICHLOROBENZENE EPA-8260 ND{(<10) UG/KG - 7/3/03 CCN
1,2-DIBROMC 3-CHLOROFPROPANE EPA-8260 ND{<50) UGIKG 7/3/103 CCN
1,2,4-TRICHLOROBENZENE EPA-B260 ND(<10) = UGIKG T 71303 CCN
HEXACHLORO1,3-BUTADIENE EPA-8260 ND(<10) UGIKG 7/3/03 CCN
1,2,3-TRICHLOROBENZENE EPA-8260 ND(<10) UG/KG 713103 CCN

* *ND" INDICATES ANALYTE NOT DETECTED AT LEVEL ABOVE REPORTING LIMIT. REPORTING LIMIT IS GIVEN IN PARENTHESES

** UNITS FOR ALL NON LIQUID SAMPLES ARE REPORTEL ON A DRY WEIGHT 8ASIS

ABPROVED BY: W




| CCI
E. ANALYTICAL

LABORATORIES, INC.

CLIENT: FLOYD SNIDER McCARTHY, INC. DATE: 7/8/03
83 S. KING ST., SUITE 614 CCILJOB# 307004
/ SEATTLE, WA 98104 CCIL SAMPLE # 15

DATE RECEIVED: 7/1/03
WDOQE ACCREDITATION #: C142

CLIENT CONTACT: TOM COLLIGAN

CLIENT PROJECT ID: BCC - BSE-0007
CLIENT SAMPLE D MW-4-110' 6/30/03 13:35

ANALYSIS ANALYSIS

ANALYTE METHOD RESULTS* UNITS* " DATE BY

DICHLORODIFLUOROMETHANE EPA-8260 ND(<10)  UG/KG 7/3/03 CCN
CHLOROMETHANE EPA-8260 ND{<i0) UG/KG 7/3/03 CCN
VINYL CHLORIDE EPA-B260 ND(<10) UG/KG 7/3/03 CCN
BRROMOQMETHANE EPA-R260 ND(<10L UGIKG 713/03 CCN
CHLOROETHANE EPA-8260 ND(<10)  UG/KG : 7/3103 CCN
TRICHLOROFLUOROMETHANE , EPA-8260 ND(<10) UG/KG 7/3103 CCN
1,1-DICHLOROETHENE EPA-8260 ND(<10) UG/KG 7/3/03 CCN
METHYLENE CHLORIDE ' EPA-8260 ND(<10) ~ UGIKG 71303 CCN
TRANS-1,2-DICHLOROETHENE EPA-8260 ND(<10). UGIKG 7/3i03 CCN
1,1-DICHLOROETHANE o EPA-8260 ND(<10) UGIKG : 7/3i03 CCN
CI8-1,2-DICHLORQETHENE EPA-8260 ND(<10) UG/KG 7/3/03 CCN
2,2-DICHLCROPROPANE EPA-8260 ND(<10) UG/KG 7/3/03 CCN
BROMOCHLOROMETHANE EFA-8260 ND(<10) UG/KG 7/3/03 CCN
CHLOROFORM : EPA-8260 ND(<10) UGIKG 713103 CCN
1,1,1-TRICHLORCETHANE EPA-8260 ND(<10) UG/KG 7/3/03 CCN
1,1-DICHLOROPROPENE EPA-8260 ND(<10) UGIKG . 713103 CCN
CARBON TETRAGHLORIDE EPA-8260 ND(<10) UG/KG 7/3/03 CCN
1,2-DICHLOROETHANE EFA-8260 ND(<10) UG/KG 713103 CCN .
TRICHLOROETHENE . EPA-8260 ND(<10) UGIKG 7/3/03 CCN
1,2-DICHLOROPROPANE EPA-8260 ND(<10) UG/KG 71303 CCN
DIBROMOMETHANE EPA-8260 ND(<10) UG/KG 713/03 CCN
BROMODICHLOROMETHANE EPA-8260 ND(<10) =~ UG/KG * 713/03 CCN
TRANS-1,3-DICHLOROPROPENE EPA-8260 ND(<10) UG/KG © 713003 CCN
CIS-1,3-DICHLOROPROPENE EPA-8260 ND(<10) UG/KG 713103 CCN
1,1,2-TRICHLOROETHANE EPA-8260 ND(<10) UG/KG 71303 CCN
1,3-DICHLOROPROPANE ; EPA-8260 ND(<10) UG/KG 71303 CCN
TETRACHLOROETHYLENE EPA-8260 ND(<10}  UG/KG 7/3i03 CCN
DIBROMOCHLOROMETHANE EPA-8260 ND(<10) UGIKG 7/3/03 CCN
1,2-DIBROMOETHANE EPA-8260 ND(<§)  UG/KG 7/3/03 CCN
CHLOROBENZENE EPA-8260 ND(<10) UGIKG 7/3/03 CCN
BROMOFORM EPA-8260 ND(<10)  UG/KG 7/3/03 CCN
1,1,2,2-TETRACHLOROETHANE EPA-8260 ND(<10) UGKG . 7/3/03 CCN
1,2,3-TRICHLOROPROPANE EFA-8260 ND(<10)  UG/KG 713/03 CCN
- BROMOBENZENE EPA-8260 ND(<10) UG/KG . 73003 CCN

2-CHLOROTOLUENE X EPA-8260 ND(<10) UG/KG 713103 CCN



m CCI
. ANALYTICAL
LABORATORIES, INC.

CLIENT: FLOYD SNIDER McCARTHY, INC. . DATE: 7/8/03
83 8. KING ST., SUITE 614 ' CCILJOB# 307004

SEATTLE, WA 98104 CCIL SAMPLE #: 11
. : ' DATE RECEIVED:  7/1/03
WDOE ACCREDITATION #: C142

CLIENT CONTACT: TOM COLLIGAN -

CLIENT PROJECT ID: BCC - BSE - 0007
CLIENT SAMPLE ID: MW-4-100" 6/30/03 13:08

ANALYSIS ANALYSIS

ANALYTE METHOD RESULTS* UNITS* DATE BY

4-CHLOROTCLUENE ’ EFPA-8260  ND(<10) UG/IKG 7/3/03 CCN
1,3 DICHLOROBENZENE EPA-8260 ND(<10} UGIKG 713103’ CCN
1,4-DICHLOROBENZENE EPA-8260 ND(<10) | UGKG 713103 CCN
1,2-DICHLOROBENZENE ' EPA-8260 NO(<10) UG/KG 7/3103 CCN
1,2-DIBROMO 3-CHLOROPROPANE EPA-8260 ND(<50) UGIKG 7/3/03 CCN
1,2,4-TRICHLOROBENZENE EPA-8260 ND(<10) UG/KG 7/3/103 CCN,
HEXACHLORO1,3-BUTADIENE EPA-8260 ND(<10) .UG/KG 7/3/03 CCN
1,2,3-TRICHLOROBENZENE EPA-8260 ND{<10) UG/KG 7/3/03 CCN

* "ND" INDICATES ANALYTE NOT DETECTED AT LEVEL ABOVE REPORTING LIMIT. REPORTING LIMIT IS GIVEN IN PARENTHESES

" UNITS FOR ALL NON LIQUID SAMPLES ARE REFORTED ON A DRY WEIGHT BASIS

APPROVED BY: O{ )l




CCl ' \
ANALYTICAL
LABORATORIES, INC.

CLIENT: FLOYD SNIDER McCARTHY, INC. DATE: 7/8/03
83 S. KING ST., SUITE 614 CCILJOB# 307004
SEATTLE, WA 98104 . CCIL SAMPLE #: 11

DATE RECEIVED: 711/03
WDOE ACCREDITATION #: C142

GLIENT CONTACT: TOM COLLIGAN

CLIENT PROJECT ID: BCC - BSE - 0007
CLIENT SAMPLE |D: MW-4-100' 6/30/03 13:08

ANALYSIS ANALYSIS

ANALYTE METHOD RESULTS*  UNITS* DATE BY
DICHLORODIFLUOROMETHANE EPA-8260 ND(<10) UG/KG 713103 CCN
CHLOROMETHANE EPA-8260 ND(<10)  UGIKG 7/3/03 CCN
VINYL CHLORIDE EPA-8260 ND(<10) UGIKG 7/3/03 CCN
BROMOMETHANE EPA-8260 ND(<10} UG/KG 7/303 . CCN
CHLOROETHANE EPA-8260 ND(<10) UG/KG . 703103 CCN
TRICHLOROFLUOROMETHANE EPA-8260 ND(<10) UG/KG 7/3/03 CCN
1,1-DICHLOROETHENE EPA-8260 ND(<10) UGKG - 7/3/03 CCN
METHYLENE CHLORIDE EPA-8260 ND(<10)  UG/KG 713/03 CCN
TRANS-1,2-DICHLOROETHENE EPA-8280 ND(<10)  UGIKKG 713/03 CCN
1,1-DICHLOROETHANE EPA-8260 ND(<10) UG/KG 713103 CCN
C18-1,2-DICHLOROETHENE EPA-8260 ND(<10) . UGIKG 713103 CCN
2,2-DICHLORCPROPANE ' EPA-8260 ND(<10) UGG . 7/3/03 CCN
- BROMOCHLOROMETHANE EPA-8260 ND(<10) UG/KG 713103 CCN
CHLOROFORM ' EPA-8260 ND(<10) UG/KG 7/3/03 CCN
1,1,1-TRICHLOROETHANE EPA-8260 ND{(<10) UG/KG ' 7/3/03 CCN
1,1-DICHLOROPROPENE EPA-8260 ND(<10)  UGIKG 743103 CCN
CARBON TETRACHLORIDE EPA-8260 ND(<10) UG/KG 713/03 CCN
1,2-DICHLOROETHANE EPA-8260 ND(<10) UG/KG 7/3/03 CCN
TRICHLOROETHENE EPA-8260 ND(<10)  UG/KG 7/3/03 CCN
1,2-DICHLOROPROPANE EPA-8260 ND(<10) UG/KG 713103 CCN
DIBROMOME THANE EPA-8260 ND(<10) UG/KG 73103 CCN
BROMCDICHLOROMETHANE EPA-8260 ND(<i0) ~ UG/KG 7/3/03 CCN.
TRANS-1,3-DICHLOROPROPENE EPA-8260 ND(<10) UGKG - 713103 CCN -
CIS-1,3-DICHLORCPROPENE EPA-8260 ND(<10) UGIKG 7/3/03 CCN
1,1,2-TRICHLOROETHANE EPA-8260 ND(<10) UG/KG 71303 . CCN
1,3-DICHLOROPROPANE EPA-8260 ND{<10) UGG 7/3/03 CCN
TETRACHLOROETHYLENE EPA-8260 ND(<10) UG/KG 7/3/03 CCN
DIBROMOCHLOROMETHANE EPA-8260 ND(<10)  UGIKG 7/3/03 CCN
1,2-DIBROMOETHANE EPA-8260 ND(<5)  UGIKG 7/3/03 CCN
CHLOROBENZENE EPA-B260 ND(<10)  UGIKG 7/3/03 CCN
BROMOFORM ~ EPA-8260 ND(<10)  UG/KG 7/3103 CCN
1,1,2,2-TETRACHLOROETHAN EPA-8260 ND(<10) UG/KG 713/03 CCN
1,2,3-TRICHLOROPROPANE EPA-8260 ND(<10) UG/KG 7/3/03 CCN
.BROMOBENZENE EPA-8260 ND(<10) UG/KG 7/3/03 CCN

2-CHLORCTOLUENE ‘ ) EPA-8260 ND{<10) UG/KG 7/3/03 CCN



ANALYTICAL '
LABORATORIES, INC.

CLIENT: FLOYD SNIDER McCARTHY, INC. , DATE: 7/8/03
83 S. KING ST., SUITE 614 - CCILJOB# 307004
SEATTLE, WA 98104 R CCIL SAMPLE #: 7

DATE RECEIVED: 7/1/03
WDOE ACCREDITATION #: C142
CLIENT CONTACT: TOM COLLIGAN :

CLIENT PROJECT ID: BCC - BSE - 0007
CLIENT SAMPLE ID: . MW-4-82' 6/30/03 11:15

ANALYSIS ANALYSIS

ANALYTE METHOD RESULTS* UNITS* DATE BY
4-CHLOROTOLUENE EPA-8260 ND(<10) UGKG 7/3/03 CCN
1,3 DICHLOROBENZENE EPA-8260 ND(<10) UGKG 7/3/03 CCN
1,4-DICHLOROBENZENE EPA-8260 ND(<10) UGKG 7/3/03 CCN
1,2-DICHLOROBENZENE EPA-8260 ND(<10) UGKG 7/3/03 CCN
1,2-DIBROMO 3-CHLLOROPROPANE EPA-8260 ND(<50) UG/KG 7/3/03 CCN
1,2,4-TRICHLOROBENZENE EPA-8260 ND(<10) UG/KG 7/3/03 CCN
HEXACHLORO1,3-BUTADIENE EPA-8260 ND(<10) UG/KG 7/3/03 . CCN
1,2,3-TRICHLOROBENZENE EPA-8260 ND(<10) UG/KG 7/3/03 CCN

* "ND" INDICATES ANALYTE NOT DETECTED AT LEVEL ABQVE REPORTING LIMT. REPORTING LIMIT IS GIVEN IN PARENTHESES

** UNITS FOR ALL NON LIQUID SAMPLES ARE REPORTED ON A ORY WEIGHT BASIIS

APPROVED BY: Q!"L




CCI
ANALYTICAL
LABORATORIES, INC.

o

05

CLIENT: FLOYD SNIDER McCARTHY, INC. DATE: 7/8/03
83 S. KING ST, SUITE 614 CCILJOB# 307004
SEATTLE, WA 98104 CCIL SAMPLE #: 7

‘ DATE RECEIVED: 7/1/03
WDOE ACCREDITATION #: C142

CLIENT CONTACT: TOM COLLIGAN

CLIENT PROJECT ID: BCC - BSE - 0007
CLIENT SAMPLE,ID: Mw-4-82' 6/30/03 11:15

) ' ANALYSIS ANALYSIS
ANALYTE METHOD . RESULTS* UNITS*™ DATE BY

DICHLORODIFLUCROMETHANE EPA-8260 ND(<10) UG/KG 713103 CCN
CHLOROMETHANE . EPA-8260 ND(<10) UG/KG 713103 CCN
VINYL CHLORIDE , EPA-8260 ND{<10) UG/KG 713103 CCN
BROMOMETHANE EPA-8260 ND{<10) UG/KG 7/3/03 CCN
CHLOROETHANE EPA-8260 ND(<10) UGIKG 713103 CCN
TRICHLOROFLUOROMETHANE EPA-8260 ND{(<10} UGKG 713103 CCN
1,1-DICHLOROETHENE EPA-8260 ND(<10) UG/KG 713103 CCN
METHYLENE CHLORIDE EPA-8260 ND(<10) UG/KG 713/03 CCN
TRANS-1,2-DICHLOROETHENE EPA-8260 ND(<10) UG/KG . 713/03 CCN
1,1-DICHLOROETHANE EPA-8260 ND(<10) UG/KG 713/03 CCN
C15-1,2-DICHLOROETHENE EPA-8260 ND{<10) UGIKG 7/3/03 CCN
2,2-DICHLOROPROPANE EPA-8260 ND(<10) UG/KG 713103 CCN
BROMOCHLCROMETHANE EPA-8260 ND(<10) UG/KG 7/3/03 CCN
CHLOROFORM EPA-8260 ND(<10) UG/KG 713103 CCN
1,1,1-TRICHLOROETHANE EPA-8260 ND(<10) UG/KG 7/3/03 CCN
1,1-DICHLOROPROPENE EPA-8260 ND(<10) UG/KG 7/3/03 CCN
CARBON TETRACHLORIDE EPA-8260 ND(<10) UGIKG 7/3/03 CCN
1.2-DICHLOROETHANE . EPA-8260 ND{<10} UGKG 7/3/03 CCN
TRIGHLOROETHENE EPA-8260 ND(<10) UGKG 713103 . CCN
1,2-DICHLOROPROPANE EPA-8260 ND(<10) UG/KG 7/3/03 CCN
DIBROMOMETHANE EPA-8260 ND(<10) UG/KG 7/3/03 CCN
BROMODICHLOROMETHANE EPA-8260 ND(<10) UGIKG 713/03 CCN
TRANS-1,3-DICHLOROPROPENE EPA-82680 ND{<10) UG/KG : ' 713103 CCN
CIS-1,3-DICHLORCPROPENE EPA-8260 ND(<10) UG/KG 713103 CCN
1,1,2-TRICHLOROETHANE EPA-B260  ND(<10) UG/KG - 713103 CCN
1,3-DICHLOROPROPANE EPA-8260 ND(<10) UG/KG 7/3/03 CCN
TETRACHLORCETHYLENE EPA-8260 ND{<10) UGIKG - 773103 CCN
DIBROMOCHLOROMETHANE © EPA-8260 ND(<10) UG/KG 7/3/03 CCN
1,2-DIBROMOETHANE EPA-8260  ND(<5) UGKG 7/3/03 CCN
CHLOROBENZENE EPA-8260 ND(<10) UG/KG 7/3/03 CCN
BROMOFORM EPA-8260 ND(<10) UGIKG 7/3/03 CCN
1,1.2,2-TETRACHLOROETHANE EPA-8260 ND(<10) UG/KG 713/03 CCN
1,2,3-TRICHLOROPROPANE EPA-8260 ND(<10) UG/KG 7/3/03 CCN
-BROMCBENZENE EPA-8260 ND{<10) UG/KG 7/3/03 CCN

2-CHLOROTOLUENE EPA-8260  ND(<10) UG/IKG 7/3103 CCN



CCI
ANALYTICAL
LABORATORIES, INC.

CLIENT: FLOYD SNIDER McCARTHY, INC. DATE: 7/8/03
' 83 8. KING ST., SUITE 614 CClLJCB# 307004

SEATTLE, WA 98104 CCIL SAMPLE #: 5

- ' DATE RECEIVED: ~ 7/1/03

_ WDOE ACCREDITATION #: C142
CLIENT CONTACT: TOM COLLIGAN

CLIENT PROJECT ID: BCC - BSE - 0007
CLIENT SAMPLE ID: MW-4-62' 6/30/03 10:30

ANALYSIS ANALYSIS

ANALYTE METHOD RESULTS* UNITS* DATE . BY

4-CHLOROTCLUENE EPA-8260 ND(<10) UG/KG - 713103 CCN
1,3 DICHLOROBENZENE EPA-8260  ND({<10) UG/KG 7/3/03 CCN
1,4-DICHLOROBENZENE EPA-8260 ND(<10) UGKG 7/3/03 CCN
1,2-DICHLOROBENZENE EPA-8260 ND(<10) UG/KG 7/3103 CCN
1.2-DIBROMO 3-CHLOROPROPANE EPA-8260  ND{(<50) UGKG 713103 CCN
1.24-TRICHLOROBENZENE EPA-8280 ND{<10) UGKG 713/03 CCN
HEXACHLORO1,3-BUTADIENE . EPA-8260 ND(<10) UGIKG 7/3/03 CCN
1,2,3-TRICHL.OROBENZENE EPA-8260 ND(<10) UG/KG 7/3/03 CCN

' "ND® INDICATES ANALYTE NOT DETECTED AT LEVEL ABOVE REPORTING LIMIT. REPORTING LIMIT IS GIVEN [N PARENTHESES

** UNITS FOR ALL NON LIQUID SAMPLES ARE REPORTED ON ADRY WEIGHT 8ASIS

APPROVED BY: Q/)/




== Cd
= . ANALYTICAL :
LABORATORIES, INC, '

CLIENT: FLOYD SNIDER McCARTHY, INC. DATE: 7/8/03
. B3 8.KING ST, SUITE 614 CCILJOB#: 307004
SEATTLE, WA 98104 CCiL SAMPLE #: 5

DATE RECEIVED: 7/1/03
WDOE ACCREDITATION #: Ci142

' CLIENT CONTACT: TOM COLLIGAN

CLIENT PROJECT ID: BCC - BSE - 0007
CLIENT SAMPLE ID: MW-4-62' 6/30/03 10:30

ANALYSIS ANALYSIS

ANALYTE METHOD RESULTS* UNITS* DATE BY
DICHLORODIFLUOROMETHANE - EPA-8260 ND(<10) UG/KG 7/3/03 CCN
CHLOROMETHANE EPA-8260 ND(<10) UG/KG 7/3/03 CCN
VINYL CHLORIDE - . EPA-8260 ND{<10} UGKG 7/3/03 CCN
BROMOMETHANE EPA-8260 ND(<10) UG/KG 713103 CCN
CHLORQETHANE EPA-8260 ND(<10) UG/KG 7/3/03 CCN
TRICHLOROFLUOROMETHANE ! EPA-8260 ND(<10) UG/KG 713103 CCN
1,1-DICHLORCETHENE EPA-8260 ND(<10) UG/KG 7/3/03 CCN
METHYLENE CHLORIDE ) EPA-8260 ND(<10) UGKG 7/3/03 CCN
TRANS-1,2-DICHLOROETHENE EPA-8260 ND(<10) UG/KG 713103 CCN
1,1-DICHLOROCETHANE - EPA-8260 ND(<10) UG/KG . 7/3/03 CCN
CIS-1,2-DICHLOROETHENE EPA-8260 ND(<10) UG/KG 7/3/03 CCN
2,2-DICHLOROPROPANE - EPA-8260 ND(<10) UGKG . 7/3/03 CCN
BROMOCHLOROMETHANE EPA-8260 ND(<10) UG/KG 7/3/03 CCN
CHLOROFORM EPA-8260 ND(<10) UGIKG 7/3/03 CCN |
1,1,1-TRICHLOROETHANE EPA-8260 ND{(<10) UGKG 7/3/03 CCN
1,1-DICHLOROPROPENE EPA-8260 ND(<10) UG/KG 73103 CCN
CARBON TETRACHLORIDE EPA-8260 ND(<10) UGIKG 713103 CCN
1,2-DICHLOROQETHANE. EPA-8260 ND{<10) UGKG 713103 CCN
TRICHLOROETHENE - EPA-8260 ND(<10) UG/KG ) 713103 CCN
1,2-DICHLOROPROPANE EPA-B260 ND(<10) UGKG 7/3/03 CCN
' DIBROMOMETHANE EPA-8260 ND(<10) UG/KG 713703 CCN'
BROMODICHLOROMETHANE EPA-B260 ND(<10) UGKG . 7/3/03 CCN
TRANS-1,3-DICHLOROPROPENE _ EPA-8260 ND(<10} UGIKG 7/3/03 CCN
C15-1,3-DICHLOROPROPENE EPA-8260 ND(<10) UG/KG 773103 CCN
1,1,2-TRICHLOROETHANE EFA-8260 ND(<10) UG/KG 7/3/03 CCN
1,3-DICHLOROPROPANE EPA-8260 ND(<10) UG/KG 713103 CCN
TETRACHLOROETHYLENE EPA-8260 ND(<10) UGKG 773103 CCN
DIBROMOCHLOROMETHANE , " EPA-8260  ND(<10) UGIKG 7/3/03 CCN
1,2-DIBROMCETHANE EPA-8260  ND(<5) UGIKG 7/3/03 CCN
CHLOROBENZENE EPA-8260 ND(<10} UG/KG 7/3/03 CCN
BROMOFORM EPA-8260 ND(<10) UG/KG 7/3/03 CCN
1,1,2,2-TETRACHLOROETHANE EPA-8260 ND(<10) UGKG. 7/3/03 CCN
1,2,3-TRICHLOROPROPANE EPA-8260 ND(<10) UGIKG 7/3/03. CCN
BROMOBENZENE EPA-8260 ND(<10) UGKG - 713103 CCN

2-CHLOROTOLUENE EPA-8260 ND{<10) UG/KG . 713/03 CCN



CCI -
EB ANALYTICAL
LABORATORIES, INC.

CLIENT: FLOYD SNIDER McCARTHY, INC. . DATE: © 7/8/03 .
83 8. KING ST., SUITE 614 CCiLJOB#: 307004
SEATTLE, WA 98104 CCIL SAMPLE #: 3

. DATE RECEIVED: 7/1/03
: WDOE ACCREDITATION #: C142
CLIENT CONTACT: TOM COLLIGAN

CLIENT PROJECT ID: BCC - BSE - 0007 |
CLIENT SAMPLE ID: . MW-4-42' 6/30/03 10:00 '

ANALYSIS ANALYSIS

ANALYTE METHOD RESULTS*  UNITS* DATE BY
4-CHLOROTOLUENE EPA8260 . ND(<10)  UGIKG 7/3/03°  CCN
1,3 DICHLOROBENZENE - EPA-6260 ND(<10)  UGIKG 7/3/03 CCN
1,4-DICHLOROBENZENE EPA-8260 'ND(<10)  UG/KG 7303  CCN
1,2-DICHLOROBENZENE EPA-8260 ND(<10)  UG/KG 743103 CCN
1,2-DIBROMO 3-CHLOROPROPANE EPA-8260 ND(<50)  UGIKG 7/3/03 CCN
1,2,4-TRICHLOROBENZENE 'EPA-8260 ND(<10)  UG/KG 713/03 CCN
HEXACHLORO1,3-BUTADIENE EPA-8260 ND(<10)  UG/KG 713/03 CON,
1,2,3-TRIGHLOROBENZENE EPA/8260 ND(<10}  UG/KG 7/3/03 CON'

[

* "ND" INDICATES ANALYTE NOT DETECTED AT LEVEL ABOVE REPORTING LIMIT. REPORTING LIMIT IS GIVEN [N PARENTHESES

** UNITS FOR ALL NON LIQUID SAMPLES ARE REPORTED ON A DRY WEIGHT BASIS

f
APPROVED BY: Q/)L
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= ANALYTICAL
LABORATORIES, INC. :

CLIENT: FLOYD SNIDER McCARTHY, INC, DATE: 7/8/03
83 8. KING ST., SUITE 614 CCILJOB# 307004
SEATTLE, WA 88104 - CCIL SAMPLE #: 3

' DATE RECEIVED: 7/1/03
WDOE ACCREDITATION #: C142

CLIENT CONTACT: TOM COLLIGAN

CLIENT PROJECT ID: BGC - BSE - 0007
CLIENT SAMPLE ID: MW-4-42' 6/30/03 10:00

ANALYSIS "ANALYSIS

ANALYTE METHOD RESULTS* UNITS*™ DATE BY
DICHLORODIFLUOROMETHANE EPA-8260 ND(<10) UG/KG 71303 CCN
CHLOROMETHANE " EPA-8260 ND(<10) UGIKG 7/3/03 CCN
VINYL CHLORIBE _ EPA-8260 ND(<10) UG/KG 713103 CCN
BROMOMETHANE EPA-8260 ND{<10) UGIKG : 7/3/03 CCN
CHLOROETHANE ' EPA-8260 ND(<10) UG/KG 713103 CCN
TRICHLOROFLUCROMETHANE EPA-8260 ND(<10) UG/KG 7/3i03 ~ CCN
1,1-DICHLOROETHENE EPA-8260 ND{<10) UGIKG 7/3103 CCN
METHYLENE CHLORIDE ‘ EPA-8260 ND(<10) UG/KG 713103 CCN
TRANS-1,2-DICHLOROETHENE . EPA-8260 ND(<10) UG/KG : 7/3/03 CCN
1,1-DICHLOROETHANE EPA-B260 ND(<10) UGKG - 7/3/03 CCN
Ci8-1,2-DICHLOROETHENE EPA-8260 ND(<10) UG/IKG 7/3/03 CCN
2,2-DICHLOROPROPANE EPA-B260 ND(<10) UG/KG 713103 CCN
BROMCCHLOROMETHANE EPA-8260 ND(<10) UG/KG 71303 - CCN
CHLOROFORM EPA-8260 ND(<10) UG/KG 713103 CCN
1,1,1-TRICHLOROETHANE EPA-8260 ND(<10) UG/KG 713/03 CCN
1,1-DICHLOROPROPENE ) EPA-8260 ND(<10) UG/KG 7/3103 CCN
CARBON TETRACHLCRIDE EPA-8260 ND(<10) UG/KG 7/3/103' CCN
1,2-DICHLOROETHANE EPA-8260 ND(<10) UG/IKG 713103 CCN
TRICHLOROETHENE EPA-8260 ND(<10) UGIKG 7/3/03 - CCN
1,2-DICHLOROPROPANE EPA-8260 ND(<10) UG/KG 7/3/03 CCN
DIBROMOMETHANE EPA-8260 ND(<10) UGIKG 7/3/03 CCN
BROMODICHLOROMETHANE EPA-8260 ND(<10) UG/KG 713103 CCN
TRANE-1,3-DICHLORCPROPENE EPA-8260 ND(<10) UGIKG ~ 713103 CCN
CI8-1,3-DICHLOROPROFENE EPA-8260 ND(<10) UGKG 713103 CCN
1,1,2-TRICHLOROETHANE EPA-8260 ND(<10) UG/KG - 7/3103 " CCN
1,3-DICHLOROPROPANE EPA-8260 ND(<10) UG/KG 73103 CCN
TETRACHLORCETHYLENE EPA-8260 ND(<10} UGKG 7/3/03 CCN
\ DIBROMOCHLOROMETHANE EPA-8260 ND(<10} UGIKG 713103 CCN
1,2-DIBROMOETHANE EPA-8260  ND(<5)} UGKG 713/03 CCN
CHLOROBENZENE . EPA-8260 ND{(<10) UG/IKG : 713103 CCN
BROMOFORM EPA-8260 ND(<10) UG/KG 7/3/03 CCN
1,1,2,2-TETRACHLOROETHANE EPA-8260 ND(<10} UGIKG - 713/03 CCN
1,2,3-TRICHLOROPROPANE EPA-8260 ND(<10) UG/KG 7/3/03 - CCN
BROMOBENZENE EPA-8260 ND(<10} UGKG © 71303 CCN

2.CHLOROTOLUENE EPA-8260 ND(<10) UGIKG 7/3/03 CCN

!
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] CCI
E. ANALYTICAL

| LABORATORIES, INC.

CLIENT: FLOYD SNIDER McCARTHY, INC. DATE: .  7/8/03
83 8. KING ST., SUITE 614 CCILJOB#: 307004
SEATTLE, WA 98104 CCil. SAMPLE #: 1

DATE RECEIVED: 7/1/03
WDOE ACCREDITATION #: C142
CLIENT CONTACT: TOM COLLIGAN

- 1
CLIENT PROJECT ID: BCC - BSE - 0007
CLIENT SAMPLE ID: MW-4-22 6/30/03 09:30

ANALYSIS ANALYSIS

ANALYTE METHOD RESULTS* UNITS* DATE BY
4-CHLORCTOLUENE EPA-8260 ND{<10) UG/KG 7/3/03 CCN
1,3 DICHLOROBENZENE : EPA-8260 ND(<10) UG/KG 7/3/03 CCN
1,4-DICHLOROBENZENE EPA-8260 ND(<10) UGKG 71303 CCN
1,2-DICHLOROBENZENE EPA-8260 ND(<10) . UG/KG 7/3/03 CCN
1,2-DIBROMO 3-CHLOROPROPANE EPA-82680 ND(<50) UG/KG 713/03 CCN
1,24-TRICHLORCBENZENE . EPA-8260 ND{<10) UG/KG ’ 713/03 CCN
HEXACHLORO1,3-BUTADIENE EPA-8260 ND(<10) UG/KG 7/3/03 CCN
1,2,3-TRICHLOROBENZENE EPA-8260 ND(<10) UG/KG 713103 CCN

N
* "NO"INDICATES ANALYTE NOT DETECTED AT LEVEL ABOVE REPORTING LIMIT. REPORTING LIMIT IS GIVEN IN PARENTHESES

** UNITS FOR ALL NON UQUID SAMPLES ARE REPORTED ON A DRY WEIGHT BASIS

APPROVED BY: (:Vl/
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il CCI , el iastalation
. ANALYTICAL
LABORATORIES, INC.

CLIENT: FLOYD SNIDER McCARTHY, INC. DATE:
83 S. KING ST., SUITE 614 CCiL JOB #:
SEATTLE, WA 98104 CCIL SAMPLE #:

: DATE RECEIVED:

WDOE ACCREDITATION #: -

CLIENT CONTACT: TOM COLLIGAN

CLIENT PROJECT ID: BCC - BSE - 0007
CLIENT SAMPLE ID: MW.-4-22' 6/30/03 09:30

7/8/03
307004
1
711403
Cl42

ANALYTE . METHOD RESULTS* UNITS*™

DICHLORODIFLUOROMETHANE EPA-8260 ND(<10) UGIKG
CHLOROMETHANE - EPA-8260 ND(<10) UG/KG
VINYL CHLORIDE EPA-8260 ND(<10)  UGIKG
BROMOMETHANE EPA-8260 ND(<10) UG/KG
CHLOROETHANE EPA-8260 ND{<10) UGKG
TRICHLOROFLUORCMETHANE © EPA-8260 ND(<10) UGKG
1,1-DICHLOROETHENE EPA-8260 ND(<10) UG/KG
" METHYLENE CHLORIDE EPA-8260 ND(<10) UG/KG
TRANS-1,2-DICHLOROETHENE EPA-8260 ND(<10)  UG/KG
1,1-DICHLOROETHANE EPA-8260° ND(<10)  UG/KG
-§i§-1,2-DICHLOROETHENE "' EPA8260 ND{<10) UGIKG
2,2DJCHLOROPROPANE . EPA-8260 ND{<10) UGIKG
. BROMOCHLOROMETHANE EPA-8260 ND(<10) UGKG
CHLOROFORM - ‘ EPA-8260 ND(<10) UG/KG
1,1,1-TRICHLOROETHANE EPA-8260 ND(<10)  UGKG
1,1-DICHLOROPROPENE EPA-8260 ND(<10)  UG/KG
CARBON TETRACHLORIDE EPA-8260 ND(<10} UGIKG
1,2-DICHLOROETHANE EPA-8260 ND(<10) UG/KG
TRICHLOROETHENE EPA-8260 ND(<10) UG/KG
1,2-DICHLOROPROPANE EFA-8260 ND{(<10)  UG/KG
DIBROMOMETHANE EPA-8260 ND(<10)  UG/KG
BROMODICHLOROMETHANE EPA-8260 , .ND(<10)- UG/KG
TRANS-1,3-DICHLOROPROPENE EPA-8260 ND(<10) UG/KG
* C18-1,3-DICHEOROPROPENE : EPA-8260 ND{<10) UG/KG
1,1,2-TRICHLOROETHANE EPA-8260 ND{<10) UG/KG
1,3-DICHLOROPROPANE EPA-8280 ND(<10)  UGIKG
TETRACHLOROETHYLENE EPA-8260 ND(<10)  UGIKG
DIBROMOCHLOROMETHANE EPA-8260 ND(<10)  UGKG
1,2-DIBROMOETHANE EPA-8260  ND(<5) UG/KG
CHLOROBENZENE EPA-8260 ND(<10) UG/KG.
BROMOFORM EPA-8260 ND(<10) UG/KG
1,1,2,2-TETRACHLOROETHANE EPA-8260 ND(<10) UGIKG
1,2,3-TRICHLOROPROPANE EPA-8260 ND(<10) UG/KG
BROMOBENZENE . EPA-8260 ND(<10) UG/KG

2-CHLOROTOLUENE EPA-8260 ND(<10) UGIKG
L

DATE

. 713103

713/03
7/3/03
7/3103
7/3/03
773103
713103
7/3/03
7/3/03
713103
713103
7/303
71303
713/03
7/3i03
713103
7/3/03
7/3/03
7/3/03
7/3/03
7/3/03
7/3/03
7/3/03
7/3/03
713103
713103
713103
7/3103
7/3/03
7/3i03
7/3/03
7/3/03
713103
7/3/03
7/3/03

ANALYSIS ANALYSIS

BY
CCN
CCN
CcCN
CCN
CCN
CCN
CCN
CCN
CCN
CCN
CCN
CCN
CCN
CCN
CCN
CCN
CCN
CCN
CCN
CCN
CCN
CCN
CCN

CCN -

CCN
CCN
CCN
CCN
CCN
CCN
CCcN
CCN
CCN
CCN
CCN



|

Cd
ANALYTICAL

L ABORATORIES, INC,

M -4 'So':\'sf:hf‘“ from

CLIENT: FLOYD SNIDER McCARTHY, INC.
83 S.KING ST., SUITE 614

SEATTLE, WA 98104

CLIENT CONTACT: TOM COLLIGAN

CLIENT PROJECT ID:
CLIENT SAMPLE ID:

BCC - BSE - 0007

el tagtoMation

;

[

C .36.03
r‘r}“rv,“‘p\ﬁ_
<t e
JUL 15 2003 L

i
1

DATE;

CCIL JOB #:

CCIL SAMPLE #:

DATE RECEIVED:

'WDOE ACCREDITATION #:

MW-4-22' 6/30/03 09:30

7/8/03
307004
1 N
7/1/03
C142

ANALYTE

DICHLORODIFLUOROMETHANE
CHLOROMETHANE
VINYL CHLORIDE
BROMOMETHANE
CHLOROETHANE
TRICHLOROFLUOROMETHANE
1,1-DICHLOROETHENE
METHYLENE CHLORIDE
TRANS-1,2-DICHLOROETHENE
1,1-DICHLOROETHANE
C18-1,2-DICHLOROETHENE
2,2-DICHLOROPROPANE
BROMOCHLOROMETHANE
CHLOROFORM
1,1,9-TRICHLOROETHANE
1,1-DICHLOROPROPENE
CARBON TETRACHLORIDE
1,2-DICHLOROETHANE
TRICHLOROETHENE
1,2-DICHLOROPROPANE
DIBROMOMETHANE
BROMODICHLOROMETHANE
TRANS-1,3-DICHLOROPROPENE
CIS-1,3-DICHLORCPROPENE
1,1,2-TRICHLOROETHANE
1,3-DICHLOROPROPANE
TETRACHLOROETHYLENE
DIBROMOCHLOROMETHANE
1,2-DIBROMOETHANE
CHLOROBENZENE
BROMOFORM
1,1,2,2-TETRACHLOROETHANE
1,2,3-TRICHLOROPROPANE
BROMOBENZENE
2-CHLOROTOLUENE

8620 Holly Drive ¢ Everett, WA 98208 = 425 356-2600 » FAX 425 356

METHOD

EPA-8260
EPA-8260
EPA-8260
EPA-8260
EPA-B260
EPA-8260
EPA-8260
EPA-8260
EPA-8260
- EPA-8260
EPA-8260
‘EPA-8260

EPA-8260

EPA-8260
EPA-8260
EPA-8250
EPA-8260
EPA-8260

EPA-8260 .

EPA-8260
EPA-8260
EPA-8260
EPA-8260
EPA-8260
EPA-8260
EPA-8260
EPA-8260
EPA-8260
EPA-8260
' EPA-8260
EPA-8260
EPA-8260
EPA-8260
EPA-8260
EPA-8260

RESULTS*  UNITS*
ND(<10) UG/KG
ND{<10) UG/KG
ND(<10)  UGIKG
ND(<10)  UGKG
ND{<10) UG/KG
ND{<10) UGKG
ND(<10)  UGIKG
ND(<10) UGIKG
ND(<10) UG/KG
ND{<10) UG/KG
ND{<10)  UGIKG
ND(<10) UG/KG
ND{<10) UG/KG
ND{<10} UG/KG
ND{<10}  UG/KG

. ND{<10} UG/KG
ND(<10) UG/KG
ND(<10)  UGIKG
ND(<10) UGIKG
ND(<10) UG/KG"
ND{<10) UG/KG
ND{<10) UGG
ND(<10) UGIKG |
ND(<10) UGIKG
ND(<10)  UGIKG
ND(£10)  UG/KG
ND(<10) UGIKG
ND(<10) UG/KG
ND(<5) UG/KG
ND(<10) UG/KG
ND{«<10) UG/KG
ND(<10) UGKG
ND(<10) UG/KG
ND(<10) UG/KG
ND{<10) UGIKG

Page 1

ANALYSIS ANALYSIS

DATE

7/3/03
7/3/03
7/3/03
713103
7/3/03
7/3/03
7/3/03
773103
7/3/03
7/3/03
7/3/03
7/3/03
713103
713103
7/3/03
7/3/03
7/3/03
7/3/03
7/3/03
7/3/03

T 7/3103

7/3/03
713103
7/3/03
7/3/03
7/3/03
7/3/03
7/3/03
713103
7/3/03
713/03
7/3/03
713103
7/3/03
713/03

BY

CCN
CCN
CCN
CCN
CCN

CCN

CCN
CCN
CCN
CCN
CCN
CCN
CCN
CCN
CCN
CCN
CCN

CCN -

CCN
CCN
CCN
CCN
CCN
CCN
GCN
CCON
CON
CCON
CCN
CCN
iCCN
CCN
CCN
CCN

CCN

-2626 + Seattle 206 299-9059



Draft Agenda
Management Team Meeting on Development
Of Toxicity Screening Values via the FPM
Wednesday March 22"
10-noon

DEQ Northwest Region Offices, Room C
2020 SW 4™ Avenue, 4™ Floor, Portland, Oregon

Attendees:  Keith Johnson- ODEQ, Dave Bradley- WA DOE, Cathy Tortorici-
NMEFS, Jeremy Buck- USFWS, Stephanie Stirling- USACE,
Gary Voerman- EPA

Purpose: Scope out the coming year’s work for revising, validating, and
promulgating regional freshwater sediment screening values.

Discussion Objectives
e Qur expectations.
Expectations for use?

e Do we all understand what the FPM is?

* Role of agencies and partners

e Technical team- who are they? Roles and responsibilities

¢ Timeframes

e Funding
Topics
10-1015 Introductions and expectations and introductions; Johnson, all

How we got here '

1015-1045 Agency perspectives on methodology and screening All
1045-1100 - Review of methodoldgy and use : Johnson
1100-1130 Approach to reevaluation, review of scoping document Johnson
1130-noon Roles and responsibilities- funding, participants, All

relationship to this group
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CCl Analytical Laboratorles, Inc.

8620 Holly Drive
Everett, WA 98208

Phone 356-2600 -
6) 292-9059 Seattle
5) 356-2626 Fax

B S AN

~ Chain Of Custody/

Laboratory Analysis Request

i aad T L T T e - T e

CCl Job# (Laboratory Use Only)

Date :Z/ Z Pagg A 2

http :/iwww.ccilabs.com of =
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‘ lﬁl—l ANALYTICAL '
== LABORATORIES, INC. ’

CLIENT: FLOYD SNIDER McCARTHY, INC. ‘ DATE: 718103
83 8. KING ST., SUITE 614 CCiLJOB# 307010

SEATTLE, WA 98104 CCIL SAMPLE #: 19
: DATE RECEIVED: - 7/2/03

WDOE ACCREDITATION #: C142
CLIENT CONTACT: TOM COLLIGAN

'CLIENT PROJECT ID: BCC - BSE - 0007
CLIENT .SAMPLE ID: MW.-5-125' 7/2/03 1030

ANALYSIS ANALYSIS

ANALYTE - METROD RESULTS* UNITS* DATE BY
DICHLORODIFLUOROMETHANE EPA-8260 ND(<10) UGKG 713103 CCN
CHLOROMETHANE EPA-8260 . ND(<10) UG/KG 7/3/03 CCN
VINYL-CHLCRIDE EPA-8260 ND(<10) UG/KG 7/3/03 "GCN

' BROMOMETHANE EPA-8260 ND(<10) UG/KG 7/3/03 CCN
CHLOROETHANE EPA-8260 ND(<10} UGIKG . -~ T13/03 - CCN
TRICHLOROFLUOROMETHANE EPA-8280 ND(<10) UG/KG 713/03 CCN
1,1-DICHLOROETHENE EPA-8260 ND{<10} UG/IKG 71303 CCN
METHYLENE CHLORIDE EPA-8260 ND(<10) UG/KG 7/3/03 CCN
TRANS-1,2-DICHLOROETHENE EPA-8280 ND(<10) UG/KG 713103 CCN
1,1-DICHLOROETHANE EPA-8260 ND(<10) UG/IKG 713103 CCN
CIS-1,2-DICHLOROETHENE EPA-8260 ND(<10) UGKG 7/3/03 CCN
2,2-DICHLOROPROPANE EPA-8260 ND{<10) UGIKG 7/3/03 CCN
BROMOCHLOROMETHANE EPA-8260 ND(<10) UG/KG 7/3/03 CCN
CHILOROFORM EPA-8260 ND(<10) UGIKG 713/03 CCN
1,1,1-TRICHLOROETHANE EPA-8260 ND(<10} UG/KG 7/3/03 CCN
1,1-DICHLOROPROPENE EPA-8260 ND(<10) UGIKG 713103 CCN
CARBON TETRACHLORIDE EPA-8260 ND{<10) UG/KG 7/3/03 CCN
1,2-DICHLOROETHANE EPA-B260  ND(<10) UG/KG 713103 CCN
TRICHLOROETHENE EPA-8260 ND{(<10} UG/KG 7/3/03 CCN
1,2-DICHLOROFROPANE EPA-B260 ND(<10) UGIKG 7/3103 CCN
DIBROMOMETHANE EPA-B260 ND(<10) UGIKG 743103 CCN
BROMODICHLOROMETHANE EPA-8260 ND(<10) UGKG 713103 CCN
TRANS-1,3-DICHLOROPROPENE EPA-B260 ND(<10) UG/KG 7/3/03 CCN
CIS-1,3-DICHLOROPROPENE . EPA-8260  ND{<10) UG/IKG 7/3/03 CCN
1,1,2-TRICHLOROETHANE EPA-B260 ~ ND(<10) UG/KG 713103 CCN
4,3-DICHLOROPROPANE EPA-8260 ND(<10) UG/KG 7/3/03 CCN
TETRACHLOROETHYLENE EPA-8260 ND(<10) UG/KG 713/03 CCN
DIBROMOCHLOROMETHANE - EPA-8260 ND(<10) UG/KG 7/13/03 - CCN
1,2-DIBROMOETHANE EPA-8250 ND{<5) UGKG 713103 CCN
CHLOROBENZENE EPA-8260 ND{<10) "UGIKG 7/3/03 CCN
BROMOFORM EPA-8260 ND(<10) UG/KG 7/3/03 CCN
1,1,2,2-TETRACHLOROETHANE EPA-8260 ND(<10) UGIKG 7/3/03 CCN
1,2,3-TRICHLOROPROPANE EPA-8260 ND(<10) = UGIKG 7/3/03 CCN
BROMOBENZENE EPA-8260 ND(<10) UG/KG 7/3103 CCN
2-CHLOROTOLUENE EPA-8260 ND{<10) UG/KG 7/3/03 CCN
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- | W W
- |E‘ i ANALYTICAL
LABORATORIES, INC.

CLIENT: FLOYD SNIDER McCARTHY, INC. DATE: 7/8/03
83 S. KING ST., SUITE 614 CCILJOB#: 307010
'SEATTLE, WA 98104 - , CCIL SAMPLE #: 19

DATE RECEIVED: 7/2/03
WDOE ACCREDITATION #: C142
" CLIENT CONTACT: TOM COLLIGAN

CLIENT PROJECT ID: - BCC - BSE - 0007
CLIENT SAMPLE ID: MW-5-125" 7/2/03 1030

ANALYSIS ANALYSIS

ANALYTE - METHOD RESULTS* UNITS™ DATE BY
4-CHLOROTOLUENE EPA-8260 ND{<10) UG/KG 71303 CQN
1,3 DICHLOROBENZENE ., EPA-8260 'ND(<10) UGKG 7/3/03 CCN
1,4-DICHLOROBENZENE EPA-8260 ND(<10)  UG/KG 7/3/03 CCN
1,2-BICHLOROBENZENE EPA-8260 ND{<10) UG/KG ‘ 7/3/03 CCN
1,2-DIBROMO 3-CHLOROPROPANE EPA-8260 ND{<50) UGIKG 713103 CCN
1,2,4-TRICHLOROBENZENE ) EPA-8260 ND(<10) UG/KG ' 713103 CCN
HEXACHLORO1,3-BUTADIENE EPA-8260 ND{<10) UG/KG 7/3/03 CCN

1,2,3-TRICHLOROBENZENE EPA-8260 ND(<10) UG/KG 7/3/03 CCN

* "ND" INDICATES ANALYTE NOT DETEGTED AT LEVEL ABOVE REPORTING L\IM[T'. REPORTING L'(M.T IS GIVEN IN PARENTHESES

** UNITS FOR ALL NON LIQUID SAMPLES ARE REPORTED CN ADRY WEIGHT BASIS

APPROVED BY: (N }"
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lﬂ-—;’ ANALYTICAL
LABORATORIES, INC.

CLIENT: FLOYD SNIDER McCARTHY, INC. ' DATE: 7/8/03
83 8. KING ST., SUITE 614 CCIlLJOB#: 307010
SEATTLE, WA 98104

' DATE RECEIVED: 7/2103
WDOE ACCREDITATION #: C142

CLIENT CONTACT: TOM COLLIGAN

CLIENT PRQJECT ID: BCC - BSE - 0007

SURROGATE RECOVERY

CCIL SAMPLE ID ANALYTE ' SUR IP % RECV
307010-05 EPA-8260 - 1,2.DCE-d4 108
307010-05 EPA-8260 ' 4-BFB 108
307010-07 EPA-8260 1,2-DCE-d4 112
30701007 EPA-8260 . 4-BFB . 114
30701009 EPA-8260 1,2-DCE-d4 116
307010-09 ' EPA:8260 ' 4-BFB 108
307010-11 EPA-8260 1,2-DCEd4 84
307010-11 EPA-8260" 4-BFB 122
307010-15 EPA-8260 1,2-DCE-d4 110
307010-15 - EPA-B260 4-BFB 116
307010-19 ) EPA-8260 1,2-DCE-d4 110
307010-19 . EPA‘-BZ_GD 4-BFB 112

BLANK AND DUPLICATE RESULTS

METHOD BLX RESULY ASSOC SMPLS DUP RESULT ORIG RESULT WRPD ASSOC SMPLS

EPA-8260 SEE BLANK REPORT
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iE ANALYTICAL
_ LABORATORIES, INC.

CLIENT: FLOYD SNIDER McCARTHY, INC.
83 S. KING ST., SUITE 614
SEATTLE, WA 98104

CLIENT CONTACT: TOM COLLIGAN

CLIENT PRQJECT ID: BCC - BSE - 0007

DATE RECEIVED:
WDOE ACCREDITATION #:

DATE:
CCIL JOB i

7/8/03

307010

7/2/03
C142

SURROGATE RECOVERY

SPIKE/ SPIKE DUPLICATE RESULTS

ASSOCIATED
METHOD SPIKEID BAMPLES
EPA-8260 1.1 DICHLORCETHENE ) 307010-05,07,09,11,15,18
EPA-8260 TRICHLOROETHENE 307010-05,07,09,11,15,19
EPA-8260 CHLOROBENZENE 3070%0-05,07,09,11,15,18

* SURROGATE OUTSIDE OF CONTROL LIMITS OF 74-121%

APPROVED BY:

1
Page 2

% SPIKE
RECOVERY

106
. 94
93

% SPIKE DUP
RECOVERY

88
83
a5

ol

REL % DIFF
|

18
13
A
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E ANALYTICAL
LABORATORIES, INC.

CLIENT: FLOYD SNIDER McCARTHY, INC. DATE: 7/8/03
83 S. KING ST., SUITE 614 ) CCILJOB# 307010
SEATTLE, WA 98104 CCIL SAMPLE #: BLK

DATE RECEIVED: 7/2/03
WDOE ACCREDITATION #: Cl142

CLIENT CONTACT: TOM COLLIGAN

CLIENT PROJECT ID: BCC - BSE - 0007
CLIENT SAMPLE ID: METHOD BLANK FOR EPA-8260

AR

: ANALYSIS ANALYSIS
ANALYTE MEFHOD RESULTS* UNITS* DATE BY

DICHLORODIFLUOROMETHANE EPA-8260 ND(<10) UG/KG 7/3/03 CCN
CHLOROMETHANE EPA-8260 ND{<10) UG/KG 713/03 CCN
VINYL CHLORIDE EPA-8260 ND(<10) UGIKG 7/3/03 CCN
BROMOMETHANE _ EPA-8260 ND(<10) UGKG 7/3/03 CCN
CHLOROETHANE EPA-8260 ND(<10) UG/KG 7/3/03 CCN
TRICHLOROFLUOROMETHANE EPA-8260 ND(<10) UG/KG 7/3/03 CCN
1,1-DICHLORQETHENE EPA-8260 ND(<10) UG/KG 7/3/03 CCN
METHYLENE CHLORIDE EPA-8260 ND(<10) UGIKG 7/3/03 CCN
TRANS-1,2-DICHLOROETHENE EPA-8260 ND{<10) UGI/KG 7/3/03 CCN
1,1-DICHLORCETHANE EPA-8280 ND(<10)  UGIKG 7/3/03 CCN
CIS-1,2-DICHLOROETHENE EPA-8260 ND{<10} UG/KG 713/03 CCN
2,2-DICHLOROPROPANE EPA-8260 ND(<10) UGKG 7/3/03 CCN
BROMOGHLOROMETHANE EPA-8260 ND(<10) UG/KG 713/03 CCN
CHLOROFORM EPA-8260 ND{<10) UG/KG \ 7/3/03 CCN
1,1,7-TRICHLOROETHANE ‘ EPA-8260 ND(<10) UGIKG 7/3103 CCN
1,1-DICHLOROPROFENE EPA-B260 ND{<10) UG/KG 7/3/103 CCN
CARBON TETRACHLORIDE EPA-8260 ND(<10) UGIKG 773103 .CCN
1,2-DICHLOROETHANE EPA-8260 ND{<10) UGKG 7/3/03 CCN
TRIGHLOROETHENE EPA-8260 ND(<10} UG/KG 7/3/03 °  CCN
1,2-DICHLOROPROPANE ,EPA-8260 ND(<10)  UG/KG 7/3/03 CCN
DIBROMOMETHANE : ' EPA-B260 ND{<10) UGKG 7/3/03 CCN-
BROMODICHLOROMETHANE : EPA-B260 ND{<10) UGIKG 7/3/03 CCN
TRANS-1,3-DICHLOROPROPENE EPA-8260 ND(<10) UGHKG 7/3/03 CCN
CIS-1,3-DICHLOROPROPENE EPA-B260 ND(<10) UG/KG 7/3/03 CCN
1,1,2-TRICHLOROETHANE EPA-8260 ND{<10) UG/KG 7/3103 CCN
1,3-DICHLOROPROPANE EPA-8260 ND(<10) UG/KG 7/3/03 CCN
TETRACHLOROETHYLENE EPA-B260 ND(<10) UGIKG 7/3/03 CCN
DIBROMOCHILOROMETHANE EPA-8260 ND{<10) UGIKG 7/3103 CCN
1,2-DIBROMOETHANE EPA-8260  ND(<5) UG/KG 713103 CCN
CHLOROBENZENE EPA-8260 ND(<10) UG/KG 7/3103 CCN
BROMOFORM EPA-8260 ND(<10) UG/KG 7/3/03 CCN
1,1,2,2-TETRACHLORQETHANE EPA-8260 ND(<10) UG/KG 713103 CCN
1,2,3-TRICHLOROPROPANE . EPA-8260 ND(<10) UGKG 7/3,03 . CCN
BROMOBENZENE EPA-B260 ND(<10) UGIKG 7/3/03 CCN
2-CHLOROTOLUENE EPA-8260 ND(<10) UG/KG 773103 CCN
Page 1
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= | -1
‘=| l ANALYTICAL :
LABORATORIES, INC.

CLIENT: FLOYD SNIDER McCARTHY, INC. DATE: ~ 7/8/03
83 8. KING 8T., SUITE 614 . . CCILJOB# 307010
SEATTLE, WA 98104 CCIL SAMPLE #: BLK

DATE RECEIVED: 7/2/03
WDOE ACCREDITATION #: C142

CLIENT CONTACT: TOM COLLIGAN

CLIENT PROJECT ID: BCC - BSE - 0007
CLIENT SAMPLE ID: METHOD BLANK FOR EPA-8260

T
ANALYSIS ANALYSIS

ANALYTE ’ METHOD RESULTS* UNITS** DATE BY

4-CHLOROTOLUENE EPA-8260 ND(<10) UG/KG 7/3/03 CCN
1,3 DICHLOROBENZENE EPA-8260 ND(<10) UG/KG 7/3/03 CCN
1,4-DICHLOROBENZENE ) EPA-8260 ND(<10} UG/KG 7/3103  CCN
1,2-DICHLOROBENZENE EPA-8260 ND{<10} UG/KG 7/3/03 CCN
1,2-DIBROMO 3-CHLOROPROPANE EPA-8260 ND(<50) UG/KG 7/3/03 CCN
1,2,4-TRICHLOROBENZENE EPA-8260 ND(<10) UG/KG 7/3/03 CCN
HEXACHL.ORO1,3-BUTADIENE - EPA-B260 ND{<10) UG/KG 7/3/03 CCN
1,2,3-TRICHLOROBENZENE EPA-8260 ND(<10) UG/KG 7/3/03 CCN

* "ND" INDICATES ANALYTE NOT DETECTED AT LEVEL ABOVE REPORTING LIMIT, REPORTING LIMIT IS GIVEN IN PARENTHESES

= UNIT5 FOR ALL NON LKQUID SAMPLES ARE REPORTED ON A DRY WEIGHT BASIS

APPRQOVED BY: _ O\JE ‘
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IEI_I ANALYTICAL
LABORATORIES, INC.

* CLIENT: FLOYD SNIDER McCARTHY, INC. DATE: . 7/8/03
83 8. KING ST., SUITE 614 CCILJOB# 307010

SEATTLE, WA 98104 : CCIL SAMPLE #: 15
) DATE RECEIVED: 7/2/03

WDOE ACCREDITATION #: C142
CLIENT CONTACT: TOM COLLIGAN

GLIENT PROJECT ID: BCC - BSE - 0007
CLIENT SAMPLE ID: MW-5-115' 7/2/03 0926

ANALYSIS ANALYSIS

ANALYTE METHOD RESULTS*  UNITS* DATE BY
4-CHLOROTOLUENE EPA-8260 ND(<10) UG/KG 773103 CCN
1,3 DICHLOROBENZENE EPA-8260 ND(<10) UG/KG 713103 CCN
1,4-DICHLOROBENZENE ' EPA-8260 ND({<10) UG/KG 713103 CCN
1,2-DICHLOROBENZENE EPA-8260 ND(<10) UGIKG 713103 CCN
1,2-DIBROMO 3-CHLOROPROPANE EPA-8260 ND(<50) UG/KG 7/3103 CCN
1,2,4-TRICHLOROBENZENE EPA-8260  ND(<10} UGKG 7/3/03 CCN
HEXACHLORO1,3-BUTADIENE EPA-8260 ND{<10) UGKG 7/3/03 CCN
1,2,3-TRICHLOROBENZENE EPA-8260 ND(<10) UG/KG 7/3/03 CCN

* *ND" INDICATES ANALYTE NOT DETECTED AT LEVEL ABOVE REPORTING LIMIT. REPORTING LIMIT IS GIVEN IN PARENTHESES

** UNITS FOR ALL NON LIQUID SAMPLES ARE REPORTED ON A DRY WEIGHT BASIS

APPROVED BY: OYL

y
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IEl—l ANALYTICAL
LABORATORIES, INC.

- CERTIRICAT
. CLIENT: FLOYD SNIDER McCARTHY, INC. ‘ ' DATE:  7/8/03
.83 8. KING ST., SUITE 614 CCILJOB# 307010
. SEATTLE, WA 98104 CCIL SAMPLE #: 15 .

DATE RECEIVED: 7/2/03
WDOE ACCREDITATION #: C142

CLIENT CONTACT: TOM COLLIGAN

CLIENT PROJECT ID: BCC - BSE - 0007
CLIENT SAMPLE ID: MW-5-115' 7/2/03 0926

ANALYSIS ANALYSIS

ANALYTE | METHOD RESULTS*  UNITS* DATE BY
DICHLORODIFLUOROMETHANE ‘" EPA-8260 ND{<10) UGKG 713/03 CCN
CHLOROMETHANE : EPA-8260 ND(<10) UG/KG 7/3/03 CCN
VINYL CHLORIDE EPA-8260 ND(<10}) UGG 713/03 CCN
BROMOMETHANE C : EPA-8260 ND(<10)  UGIKG 7/303° CCN
CHIOROETHANE EPA-8260 ND(<10)  UG/KG 7/3/03 CCN
TRICHLOROFL.UOROMETHANE EPA-8260 ND(<10) UGIKG 7/3/03 CCN
1,1-DICHLOROETHENE EPA-8260 ND(<10) UGKG 7/3/03 CCN
METHYLENE CHLORIDE EPA-8260 ND(<10) UGG 7/3/03 CCN
TRANS-1,2-DICHLOROETHENE EPA-8260 ND(<10) UGIKG 7/3/03 CCN
1,1-DICHLOROETHANE EPA-8260 ND(<10) UGKG 7/3/03 CCN
ClS-1,2-DICHLOROETHENE EPA-8260 ND(<10)  UGKG 7/3/03 CCN
2,2-DICHLOROPROPANE EPA-8260 ND(<10) UG/KG 71303  CON
BROMOCHLOROMETHANE EPA-8260 ND{(<10) UG/KG 713103 CCN
CHLOROFORM EPA-8260 ND(<10)  UG/KG 713103 CCN
1,1,1-TRICHLOROETHANE EPA-8260 ND(<10) UGIKG 7/3/03 CCN
1,1-DICHLOROPROPENE EPA-8260 ND(<10) UGG 7/3/03 CCN
CARBON TETRACHLCRIDE EPA-8260 ND(<10) UGIKG 7/3/03 CCN
1,2-DICHLOROETHANE . * EPA8260 ND(<10) UGIKG 713/03 CCN
TRICHLOROETHENE EPA-8260 ND(<10)  UG/KG 7/3/03 CCN
1,2-DICHLOROFROPANE EPA-8260 ND(<10) UGIKG 7/3/03 CCN
DIBROMOMETHANE : EPA-8260 ND(<10)  UGIKG 7/3/03 CCN
BROMODICHLOROMETHANE EPA-8260 ND(<10) UGIKG 7/3/03 CCN
TRANS-1,3-DICHLOROPROPENE EPA-8260 ND(<10) UGKG 7/3/03 CCN
CI$-1,3-DICHLOROPROPENE EPA-8260 ND(<10)  UG/KG 7/3/03 CCN
1,1,2-TRICHLOROETHANE EPA-8260 ND(<10) UGIKG 7/3/03 CCN
1,3-DICHLOROPROPANE 'EPA-8260 ND{<10)  UG/KG 7/3/03 CCN
TETRACHLOROETHYLENE EPA-8260 ND(<10) UGKG - 7/3103 CCN
DIBRCMOCHLOROMETHANE EPA-8260 ND(<10)  UG/KG 713103 CCN
1,2-DIBROMOETHANE EPA-8260 ND(<§)  UGIKG 7/3103 CCN
CHLOROBENZENE EPA-8260 ND(<10) UG/KG 7/3/03 CCN |
BROMOFORM EPA-8260 ND(<10) . UGIKG 7/3/03 CCN
1,1,2,2-TETRACHLOROETHANE EPA-8260 ND(<10) UGKG 7/3/03 CCN
1,2,3-TRICHLOROPROPANE EPA-8260 ND(<10) UGIKG 7/3/03 CCN
' BROMOBENZENE EPA-8260 ND(<10)  UGIKG 7/3/03 CCN
2-CHLOROTOLUENE EPA-8260 ND(<10) UGI/KG 7/3/03 CCN -
Page 1 -
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E|i| ANALYTICAL
LABORATORIES, INC.

CLIENT: FLOYD SNIDER McCARTHY, INC. ' ) - DATE: 7/8/03
83 S. KING ST., SUITE 614 . CCILJOB# 307010
SEATTLE, WA 98104 CCIL SAMPLE #: 11

DATE RECEIVED; 7/2/03
WDOE ACCREDITATION #: C142

CLIENT CONTACT: TOM COLLIGAN -

CLIENT PROJECT ID: BCC - BSE - 0007
CLIENT SAMPLEID: . MW-5-105" 7/2/03 0850

ANALYSIS ANALYSIS

ANALYTE METHOD RESULTS* UNITS*™ DATE BY

4-CHLOROTOLUENE EPA-8260 ND(<10) UG/KG' 777103 CCN
1,3 DICHLOROBENZENE ‘ EPA-8260 ND(<10) UGKG 77103 CCN
1,4-DICHLOROBENZENE - EPA-8260 . ND(<10) UG/KG - 717/03 CCN
1,2-DICHLOROBENZENE EPA-8260 ND(<10) UGIKG 717103 CCN
1,2-DIBROMO 3-CHLOROPROPANE . EPA-8260, ND(<50) UG/KG . TITI03 CCN
1,2,4-TRICHLOROBENZENE EPA-8260 ND(<10) UG/KG 717103 CCN
HEXACHI ORO1,3-BUTADIENE EPA-8260 ND{<10} UG/KG 77103 CCN
1,2,3-TRICHLOROBENZENE EPA-8260 ND(<10) UG/KG 77103 CCN

* "ND" INDICATES ANALYTE NOT DETECTED AT LEVEL ABGVE REPORTING LIMIT, REPORTING LIMIT IS GIVEN IN PARENTHESES

** UNITS FOR ALL NON LIQUID SAMPLES ARE REPORTED ON A DRY WEIGHT BASIS
. !

APPROVED BY: CN!"
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E i ANALYTICAL
LABORATORIES, INC.

CLIENT: FLOYD SNIDER McCARTHY, INC. ' DATE: 7/8/03
83 8. KING ST., SUITE 614 CCilLJOB# 307010
SEATTLE, WA 98104 - CCIL SAMPLE #: 11

DATE RECEIVED: 7/2/03
WDOE ACCREDITATION #: C142

CLIENT CONTACT: TOM COLLIGAN

CLIENT PROJECT iD: BCC - BSE - 0007
CLIENT SAMPLEID: MW-5-105' 7/2/03 0850

' ANALYSIS ANALYSIS
ANALYTE - ' METHOD RESULTS* UNITS* DATE BY

DICHLORODIFLUDROMETHANE EPA-8260 ND{<10) UG/KG 7/7/03 CCN
CHLOROMETHANE EPA-8260 ND(<10) UG/KG 717103 CCN
VINYL CHLORIDE EPA-8260 ND(<10) UG/KG 7703 CCN
BROMOMETHANE EPA-8260 ND(<10) UG/KG 77103 CCN
CHLOROETHANE EPA-8260 ND(<10) UGIKG 7703 CCN
TRICHLOROFLUOROMETHANE EPA-8260 ND{<10) UG/KG 77103 CCN
1,1-DICHLCROETHENE EPA-8260 ND(<10) UG/KG 77103 CCN
METHYLENE CHLORIDE ) EPA-8260 ND{<10) UGIKG . 1703 CCN
TRANS-1,2-DICHLORCETHENE -~ EPA-8260 ND(<10) UG/KG 717103 CCN
1,1-DICHLOROETHANE EPA-8260 ND(<10} UG/KG 7703 CCN
CIS-1,2-DICHLOROETHENE EPA-8260 ND(<10) UG/KG 77103 CCN
2,2-DICHLOROPROPANE EPA-8260 ND(<10) UG/KG 77103 CCN
BROMOCHLOROMETHANE ‘ EPA-8260 ND(<10) UG/KG 7/7/03 CCN
CHLOROFORM EPA-8260 ND{<10) UGIKG 77103 CCN
1,1,1-TRICHLORCETHANE EPA-8260' ND{<10) UGKG 717103 CCN
1,1-DICHLOROPROPENE EPA-8260 ND(<10) UGIKG 7/7103 CCN
CARBON TETRACHLORIDE EPA-8260 ND{<10) UGG 7/7/03 CCN
1,2-DICHLOROETHANE EPA-B260 ND{<10) UG/KG 77103 CCN
TRICHLOROETHENE ' EPA-B260 ND(<10) UGKG 717703 CCN
1,2-DICHLOROPROPANE EPA-8260 ND{<10} UG/KG 77703 CCN
DIBROMOMETHANE : EPA-8280 ND(<10) UG/KG 717103 CCN
BROMODICHLOROMETHANE EPA-8260 © ND(<10) UGKG 717103 CCN
TRANS-1,3-DICHLOROPROPENE EPA-8260 ND(<10) UG/KG 77103 CCN
CIS-1,3-DICHLOROPROPENE EPA-8260 ND{<10) UG/KG 77103 CCN
1,1,2-TRICHLOROETHANE EPA-B260 ND(<10) UG/KG 717103 CCN
1,3-DICHLOROPROPANE EPA-8260 ND(<10) UGIKG 717103 CCN
TETRACHLOROETHYLENE EPA-8260 ND(<10} UGKG 77/03 CCN
DIBROMOCHLOROMETHANE EPA-8260 ND(<10) UGI/KG 7/7/03 CCN
1.2-DIBROMODETHANE EPA-8260  ND(<5) UGKG 77/03 CCN
CHLOROBENZENE EPA-8260 ND(<10) ‘UG/KG 7/7/03 CCN
BROMOFORM EPA-8260 ND{<10) UG/KG /7103 CCN
1,1,2,2-TETRACHLOROETHANE " EPA-B260 ND{(<10)  UG/KG 7r7/03 CCN
1,2,3-TRICHLOROPROPANE EPA-8260 ND(<10) UG/IKG . 717103 CCN
BROMOBENZENE EPA-8260 ND{<10) - UG/KG 77103 CCN
2-CHLOROTOLUENE EPA-8260 ND(<10) UGMKG 77103 CCN
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E i ANALYTICAL
LABORATORIES, INC.

CLIENT: FLOYD SNIDER McCARTHY, INC. DATE: 7/8/03
83 S. KING ST., SUITE 614 CCILJOB#: 307010
SEATTLE, WA 98104 CCIL SAMPLE #: 9

DATE RECEIVED: 712/03
WDOE ACCREDITATION #: c142

CLIENT CONTACT: TOM COLLIGAN

CLIENT PROJECT ID: BCC - BSE - 0007
CLIENT SAMPLE ID: Mw-5-82.5' 7/1/03 1620

ANALYSIS ANALYSIS

ANALYTE METHOD RESULTS* UNITS*™ . DATE BY

4-CHLOROTOLUENE EPA-8260 ND(<10). UG/KG 7/3/03 CCN
1.3 DICHLOROBENZENE EPA-8280 ND{<10) UG/KG' ' 713/03 CCN
1.4-DICHLOROBENZENE ° EPA-B260 ND{<10) UG/KG 713/03 . CCN
1,2-DICHLOROBENZENE EPA-8260 - ND(<10) UG/KG 7/3/03 CCN
1,2-DIBROMO 3-CHLOROPROPANE EPA-8260 ND(<50) UG{KG . 7/3/03 CCN
1,2,4-TRICHLOROBENZENE EPA-8260 ND{<10} UG/KG 7/3/03 CCN
HEXACHLORO1,3-BUTADIENE ' EPA-8280 ND{<10) UG/KG 7/3/03 - CCN
1,2,3-TRICHLOROBENZENE - EPA-8260 ND(<10} UGIKG 7/3/02 CCN

“ "ND" INDICATES ANALYTE NOT DETECTED AT LEVEL ABOVE REPCRTING LIMIT. REPORTING UMT IS GIVEN IN PARENTHESES

** UNITS FOR ALL NON LIQUID SAMPLES ARE REPORTED ON A DRY WEIGHT BASIS

APPROVED BY: (—'N J'
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E i ANALYTICAL
LABORATORIES, INC.

CLIENT: 'FLOYD SNIDER McCARTHY, INC. DATE: 7/8103
83 S. KING ST., SUITE 614 CCILJOB#: 307010
" SEATTLE, WA 98104 CCIL SAMPLE #: 9

DATE RECEIVED: 712103
: WDOE ACCREDITATION #: C142
CLIENT CONTACT: TOM COLLIGAN

CLIENT PROJECT ID: BCC - BSE - 0007
CLIENT SAMPLE ID: MW-5-02.5" 7/1/03 1620

ANALYSIS ANALYSIS

ANALYTE METHOD RESULTS* UNITS™ DATE BY
DICHLORODIFLUOROMETHANE EPA-B260 ND{<10) UG/KG 7/3/03 CCN
CHLOROMETHANE EPA-B260 ND(<10) UGIKG 7/3/03 CCN
VINYL CHLORIDE EPA-8260 ND(<10) UGG 7/3/03 CCN
BROMOMETHANE EPA-8260 ND(<10) UG/KG 713103 CCN
CHLOROETHANE EPA-8260 ND(<10) UG/MKG 7/3/03 CCN
TRICHLOROFLUOROMETHANE EPA-8260 ND(<10) UG/KG 7/3/03 CCN
1,1-DICHLOROETHENE EPA-B260 ND(<10) UG/KG 7/3/03 CCN
METHYLENE CHLORIDE EPA-8260 ND(<10) UG/KG 7/3/03 CCN
TRANS-1,2-DICHLOROETHENE EPA-8260 ND{<10) UG/KG " 713003 CCN
1,1-DICHLOROETHANE EPA-8260 ND(<10) UGIKG 7/3/03 CCN
CIS-1,2-DICHLOROETHENE EPA-8280 ND(<10} UG/KG 7/3/03 CCN -
2,2-DICHLOROPROPANE EPA-8260 ND(<10) UG/KG: 7/3/03 CCN
BROMOCHLOROMETHANE EPA-8260 ND{<10) ~UG/KG 713103 CCN
CHLOROFORM EPA-8260 ND{<10) UGKG 713103 CCN
1,1,1-TRICHLOROETHANE EPA8260 ND(<10) UG/KG 713103 CCN
1,1-DICHLOROPROPENE EPA-8260 ND(<10)  UG/KG 7/3/03 CCN
CARBON TETRACHLORIDE EPA-8260 ND{<10) UG/KG 713/03 CCN
1,2-DICHLOROCETHANE EPA-8260 ND{<10) UGIKG 713/03 CCN
TRICHLOROETHENE ) EPA-8260 ND(<10) UGKG 7/3/03 CCN
1,2-DICHLOROPROPANE _ EPA-8260 ND(<10) UG/KG 7/3/03 CCN
DIBROMOMETHANE - EPA-8260 ND(<10)° UG/KG 7/3/103 CCN
BROMODICHLOROMETHANE EPA-8260 ND(<10) UG/KG 7/3103 CCN
TRANS-1,3-DICHLORQOPROPENE EPA-B260 ND(<10) UGG 71303 CCN
CI$-1,3-DICHLOROPROPENE . EPA-8260 ND(<10)  UG/KG 7/3/03 CCN
1,1,2-TRICHLOROETHANE EPA-8260 ND(<10) UG/KG 713103 CCN
1,3-DICHLOROPROPANE EPA-8260 ND(<10} UG/KG 7/3/03 CCN
TETRACHLOROETHYLENE -~ EPA-8260 ND(<10) UG/KG 713103 CCN
DIBROMOCHLORQMETHANE : EPA-8260 ND(<10} UG/KG 7/3103 CCN
1,2-DIBROMOETHANE EPA-8260  ND(<5) UGIKG 7/3/03 CCN
CHLOROBENZENE EPA-8260 ND(<10) UGIKG 7/3103 CCN
BROMOFORM EPA-8260 ND{<10) UGIKG 7/3/03 CCN
1,1.2,2-TETRACHLOROETHANE : EPA-B260 ND(<10) UGI/KG 7/3/03 CCN
1,2,3-TRICHLOROPROPANE EPA-8260 ND(<10) UGG . 713103 CCN
BROMOBENZENE EPA-8260 ND(<10) =~ UG/KG 7/3/03 CCN
2-CHLOROTOLUENE EPA-8260 ND(<10) UGKG 7/3103 CCN
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E i ANALYTICAL ' .
LABORATORIES, INC. .

CLIENT: FLOYD SNIDER McCARTHY, INC. DATE: 7/8/03
83 8. KING ST., SUITE 614 CCILJOB# 307010
SEATTLE, WA 98104 CCIL SAMPLE #: 7

DATE RECEIVED: 7/2/03
WDOE ACCREDITATION #: C142

CLIENT CONTACT: TOM COLLIGAN

CLIENT PROJECT ID: BCC - BSE - 0007
CLIENT SAMPLE ID: MW.5-72.5' 7/1/03 1519

ANALYSIS ANALYSIS

ANALYTE METHOD RESULTS* UNITS* DATE BY
4-CHLOROTOLUENE EPA-8260 ND({<10) UG/KG 7/3/03 CCN
1,3 DICHLOROBENZENE EPA-8260 ND(<10) UG/KG 7/3/03 CCN
1,4-DICHLOROBENZENE EPA-8260 ND(<10) UG/KG 713103 CCN
1,2-DICHLOROBENZENE EPA-8260 ND(<10} UG/KG 713/03 CCN
1,2-DIBROMO 3-CHLOROPROPANE EPA-8260 ND(<50) UG/KG 7/3/03 CCN

1,2, 4-TRICHLOROBENZENE EPA-B260 ND(<10) UGIKG 713103 CCN
HEXACHLORO1,3-BUTADIENE EPA-8260 ND{(<10) UG/KG 713/03 CCN
1,2,3-TRICHLOROBENZENE ' : EPA-8260  ND{<10) UG/IKG 713103 CCN

* “"ND"iNDICATES ANALYTE NOT DETECTED AT LEVEL ABOVE REPORTING LIMIT. REPORTING LIMIT IS GIVEN IN PARENTHESES

™ UNITS FOR ALL NON LIQUID SAMPLES ARE REPORTED ON A DRY WEIGHT BASIS

7

APPROVED BY: CM&P
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IE[—' ANALYTICAL
LABORATORIES, INC.

CLIENT: FLOYD SNIDER McCARTHY, INC. DATE: 7/8/03
83 8. KING ST., SUITE 614 CCiLJOB# 307010
SEATTLE, WA 98104 CCIL SAMPLE #: 7

DATE RECEIVED;  7/2/03
WDOE ACCREDITATION #: c142

CLIENT CONTACT: TOM COLLIGAN

CLIENT PROJECT ID: BCC - BSE - 0007
CLIENT SAMPLE ID: MW-5-72.5' 7/1/03 1519

ANALYSIS ANALYSIS

ANALYTE ' METHOD RESULTS* UNITS* DATE BY
DICHLORODIFLUOROMETHANE EPA-8260 ND(<10) UG/KG 7/3/03 CCN
CHLOROMETHANE EPA-8260 ND(<10) UGKG 7/3/03 CCN
VINYL CHLORIDE EPA-8260 ND(<10) UGIKG 7/3103 CCN
BROMOMETHANE - EPA'8260 ND(<10) UG/KG 713103 CCN
CHLOROETHANE EPA-8260 ND(<10) - UG/KG 7/3/03 CCN
TRICHLOROFLUOROMETHANE EPA-8260 ND{<10) UGG 713103 CCN
1,1-DICHLOROETHENE EPA-8260 ND(<10} UGG 7/3/03 CCN
METHYLENE CHLORIDE EPA-8260 ND{<10) UG/KG 7/3103 CCN
TRANS-1,2-DICHLOROETHENE EPA-8260 ND(<10) UG/KG 713103 CCN
1,1-DICHLOROETHANE EPA-8260 ND{<10) UGIKG 7/3/03 CCN
CI5-1,2-DICHLOROETHENE EPA-8260 ND(<10) UGIKG 713103 © GCN
2,2-DICHLOROPROPANE EPA-8260 ND(<10) UGG 7/3/03 CCN
BROMOCHLOROMETHANE EPA-8260 ND(<10) UGKG 7/3/03 CCN
CHLOROFORM : EPA-8260 ND(<10) UGIKG 7/3103 CCN
1,1,1-TRICHLOROETHANE EPA-8260 ND(<10) UGKG 713103 CCN
1,1-DICHLOROPROPENE EPA-8260 ND{<10) UG/KG 71303 CCN
CARBON TETRACHLORIDE . EPA-8260 ND(<10) UGIKG 7/3/03 CCN
1,2-DICHLORCETHANE EPA-8260 ND(<10) UGIKG 7/3/03 CCN
TRICHLOROETHENE EPA-8260 ND(<10) UGKG 713103 CCN
1,2-DICHLOROPROPANE EPA-8260 ND(<10) UGG 713103 CCN
DIBROMOMETHANE . EPA-8260 ND(<10) UG/KG 7/3/03 CCN
BROMODICHLOROMETHANE EPA-8260- ND{<10) UG/KG 713103 CCN
_TRANS-1,3-DICHLOROPROPENE EPA-8260 ND(<10) UGIKG 7/3/03 . CCN
CI8-1,3-DICHLOROPROPENE EPA-8260  ND(<10) UGIKG " 7/3/03 CCN
1,1,2-TRICHLOROETHANE EPA-8260 ND(<10) * UG/KG 7/3/03 CCN
1,3-DICHLOROPROPANE EPA-B260  ND(<10) UG/KG 7/3/03 CCN
TETRACH.OROETHYLENE EPA-B260  ND(<10) - UGIKG 7/3/03 CCN
DIBROMOCHLOROME THANE ) . EPA-8260 ND{<10) UG/KG 7/3/03 CCN
1,2-DIBROMOETHANE ' EPA-8260  ND(<5) UGIKG ’ 713/03 CCN
CHLOROBENZENE EPA-8260  ND(<10) UGKG 7/3/03 CCN
BROMOFORM EPA-8260 ND{<10) UG/KS - 7/3103 CCN
1,1,2 2-TETRACHLOROETHANE EPA-82680 ND(<10) UG/KG 7/3/03 CCN
1,2,3-TRICHLCROPROPANE EPA-8260 ND{<10) UG/KG 7/3/03 CCN
BROMOBENZENE EPA-8260 ND(<10) UGIKG - 713/03 CCN
2-CHLOROTOLUENE EPA-8260 ND(<10) UG/KG 713/03 CCN
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IEl_l ANALYTICAL
LABORATORIES, INC,

CLIENT: FLOYD SNIDER McCARTHY, INC. DATE: 7/8/03
83 8. KING ST., SUITE 614 ) CCILJOB# 307010

SEATTLE, WA 98104 ' CCIL SAMPLE #, 5
: DATE RECEIVED: 7/2/03

. WDOE ACCREDITATION #: C142
CLIENT CONTACT: TOM COLLIGAN

CLIENT PROJECT ID: BCC - BSE - 0007
CLIENT SAMPLE ID: MW-5-52.8' 7/1/03 1339

f ANALYSIS ANALYSIS

ANALYTE . METHOD RESULTS* UNITS* DATE BY
4-CHLOROTOLUENE EPA-8260 ND(<10} UG/KG 7/3/103 CCN
1,3 DICHLOROBENZENE EPA-8260 ND(<10) UG/KG 713103 CCN
1,4-DICHLOROBENZENE EPA-8260 ND(<10) UG/KG 713/03 CCN
1,2-DICHLOROBENZENE EPA-8260 ND(<10) UGIKG 7/3/03 GCN
1,2-DIBROMO 3-CHLOROPROPANE EPA-8260 ND{(<50) UG/KG 7/3/03 CCN
. 1.2,4-TRICHLOROBENZENE ) EPA-8260 ND(<10) UG/KG 7/3/03 CCN
HEXACHLORO1,3-BUTADIENE EPA-8260 ND(<10) UG/KG 713/03 CCN
1,2,3-TRICHLOROBENZENE EPA-8260 ND(<10) UG/KG 713/03 CCN

* "ND" INDICATES ANALYTE NOT DETECTED AT LEVEL ABOVE REPORTING LIMIT. REPORTING LIMIT IS GIVEN IN PARENTHESES

** UNITS FOR ALL NON LIQUID SAMPLES ARE REPORTED ON A DRY WEIGHT BASIS

\

APPROVED BY: C)V

!
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CLIENT: FLOYD SNIDER McCARTHY, INC. DATE: 7/8/03
83 8. KING ST., SUITE 614 CCILJOB#: 307010
SEATTLE, WA 88104 . CCIL SAMPLE #: 5

DATE RECEIVED: 7/2/03
WDOE ACCREDITATICN #: C142

CLIENT CONTACT: TOM COLLIGAN

CLIENT PROJECT ID: BCC - BSE - 0007
CLIENT SAMPLE ID: MW-5-52.5' 7/1/03 1339

ANALYSIS ANALYSIS

ANALYTE : METHOD RESULTS* UNITS™ DATE BY
DICHLORODIFLUODROMETHANE EPA-8260 ND(<10) UG/KG 7/3/03 CCN
CHLOROMETHANE EPA-B260 ND(<10) UGIKG 7/3/03 CCN
VINYL CHLORIDE EPA-8260 ND(<10) UGKG 713103 CCN
BROMOMETHANE EPA-8260 ND{<10) UG/IKG 713/03 CCN
CHLOROETHANE EPA-8260  ND{<10) UG/KG 7/3/03 CCN
mlCHLOROFLUOROMETHANE EPA-8260 ND(<10) UG/KG 7/3/03 CCN
"1,1-DICHLOROETHENE EPA-8260 ~ND{(<10) UG/IKG 713103 CCN
METHYLENE CHLORIDE EPA-8260 ND(<1Q) UG/KG . 713103 CCN
TRANS-1,2-DICHLOROETHENE EPA-8260 ND(<10) UGIKG = - 713/03 CCN
1,1-DICHLORCETHANE EPA-8260 ND{<10) UG/KG 7/3/03 CCN
CI5-1,2-DICHLOROETHENE: . EPA-8280 ~ ND(<10} UG/KG 7/3i03 CCN
2,2-DICHLOROPROPANE EPA-8260 ND{<1D) UG/KG 713103 CCN
BROMOCHLOROMETHANE EPA-8260 ND(<10) UGIKG 7/3/03 CCN
CHLOROFORM EPA-8260 ND{<10) UGIKG 7/3/03 CCN
1,1,1-TRICHLOROETHANE EPA-8260 ND(<10) UG/KG 713103 CCN
1,1-DICHLOROPROPENE EPA-8260  ND(<10} UGIKG 7/3/03 CCN
CARBON TETRACHLORIDE EPA-8260 ND(<10) UG/KG 7/3/03 CCN
1,2-DICHLOROETHANE EPA-8260 ND(<10) UGIKG 7/3103 CCN
TRICHLOROETHENE EPA-8260 ND(<10) UG/KG 713/03 CCN
'1,2-DICHLORGPROPANE EPA-8260 ND(<10) UG/KG 7/3/03 CCN
DIBROMOMETHANE _ EPA-8260 ND{<10) UGIKG 713103 CCN
BROMOCDICHLOROMETHANE EPA-8260 ND(<10) UG/KG 7/3/03 + CCN
TRANS-1,3-DICHLOROPROPENE EPA-B260 ND(<10) UGIKG 7/3103 CCN
CIS-1,3-DICHLOROPROPENE ) EPA-B260 ND(<10) UG/KG 7/3103 CCN
1,1,2-TRICHLOROETHANE EPA-B260 ND(<10) UG/KG 713103 CCN
1,3-DICHLOROPROPANE  * EPA-8260" ND(<10) UGIKG 7/3/03 CCN
TETRACHLOROETHYLENE EPA-B260 ND(<10) UGKG 7/3/03 . CCN
DIBROMOCHLOROMETHANE EPA-B260 ND(<10) UG/KG 7/3/03 CCN

. 1,2-DIBROMOETHANE EPA-8260 ND(<5) UG/IKG 7/3/03 CCN
CHLOROBENZENE ! EPA-8260 ND{<10) UG/KG ’ 713103 CCN
BROMOFORM EPA-8260  ND(<10Q) UGIKG 713/03 CCN
1,1,2,2-TETRACHLOROETHANE EPA-8260 ND(<10) . UG/KG T T/3103 CCN
1,2,3-TRICHLOROPROPANE EFA-8260 ND(<10) UG/KG 7/3/03 CCN
BROMOBENZENE EPA-B260 ND(<10) UG/KG 713/G3 CCN
2-CHLOROTOLUENE EPA-8260 ND{<10) UG/KG 7/3/03 CCN,
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Mccart y InC 83 South King Strest Suite 614 Seattle, Washington 98104 tel: 206. 292,2078 fax: 206.682.7867

Sirategy & Technical Sobutions for Coresminaled Praperiics

May 13, 2004

Mr. Ron Timm

Northwest Region, Toxics Cleanup Program
Washington State Department of Ecology
3160 160" Ave SE

Bellevue WA S8008 -

SUBJECT: WORK PLAN FOR OFF-SITE GROUNDWATER INVESTIGATION, SHOPS AT
FIRST STREET SITE, BELLEVUE, WASHINGTON

Dear Mr. Timm:

On behaif of Benenson Bellevue Associates Il (Benenson), the owner of the above-referenced
site, Floyd Snider McCarthy, Inc. (FSM) is submitting this work plan for review and comment as
part of Benenson's participation in the Washington State Department of Ecclogy’s (Ecology)
Voluntary Cleanup Program.

BACKGROUND

During site redevelopment in 1994, perchloroethylene (PCE) was discovered in on-site soil.

The PCE was attributed to releases from a former dry cleaning operation (Kennedy/Jenks

. 1994). .PCE-impacted soil underlying the former dry cleaning facility was subsequently
@ excavated to a depth of 15 feet below ground surface (bgs). Sampling during the subsequent
rémedial invesfigation revealed elevated toncentrations of PCE in soil adjacent to a parking lot
manhole. The greatest concentrations occurred directly below the base of the manhole at
approximately 10 feet bgs and continued to a depth of 20 feet bgs. In September 2003, the

/ ‘PCE-lmpacfe'd*‘ soil"in"the—area-of-the-manhole-was-excavated- tc a depth of 20 feet bgs.
'Following excavation, residual concentrations in the base and sidewalls of each excavation

were typically less than 1mg/kg. Soil samples collected from deep borings near the manhole
P—%t ﬂm,;b{and former dry cleaners currently indicate similar residual PCE concentrations (less than 1
mg/kg) in soil samples collected up to 100 feet bgs.

(} SITE CONDITIONS

In 2002 and 2003, five monitoring wells were installed at the site to evaluate impacts of PCE to
groundwater. Figure 1 shows the locations of the five wells relative to former and current site
feafures. Data from these wells sufficiently characterized on site geologic conditions and
defined the groundwater flow direction as follows.

Fprojects\BCC-BSETask 10 Off-site Groundwater\GW .
Off-site Work Plan Post-excavation\GW Werk Plan Of- Page 1 of5
site Wells FINAL 051304.doc
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Mr. Ron Timm :
May 13, 2004 Floyd Snider McCarthy, Inc.

/-:' ’\

(> /

Subsurface soil samples revealed that the site is underlain by a thick sequence of dry, dense,
glacially-compacted silty fine sand to sandy silt to a variable depth of between 60 and 120 feet
bgs. Underneath the glacial deposit is a medium-grained sand deposit. In four of the site wells,
groundwater was first encountered at approximately 100 feet bgs within the sand deposit or, in
the case of MW-5, within the glacial silty sand deposit, which is unusually thick in this location.
Each well is screened across the upper 15 to 20 feet of saturated soil.

Over the past year, seasonal groundwater elevations have revealed a consistent groundwater
flow direction to the south. On-site groundwater elevations are approximately 50 feet above
mean sea level (MSL). The likely discharge point for the groundwater is the Mercer Slough,
located approximately 3/4 miles to the south. Groundwater is not currently used by Bellevue
residents for drinking purposes. Mercer Slough is connected to Lake Washington, which has a
typical surface elevation of 20 feet above MSL. This would imply a regional horizontal
groundwater gradient from the site to the slough of 0.0075 ft/ft, approximately equal to the
horizontal gradient within the site, which was calculated to be 0.006 ft/ft. Using the regional
gradient, and assuming a porosity for the sand of 40 percent and a hydraulic conductivity of
0.002 cm/sec (typical of a medium sand), a groundwater seepage velocity of 3.24 cm/day can
be calculated. This seepage velocity is equivalent to approximately 40 feet/year.

PCE IN ON-SITE GROUNDWATER

During the summer of 2003, PCE was detected in groundwater samples from four of the five
wells at concentrations up to 99 ug/L. Well MW-1 did not contain detectable PCE, as it is
located upgradient of the release areas. Conditions at the property boundary (or as close as
practicable) are determined by Wells MW-4 and MW-5. At the location of MW-4, PCE
concentrations are 9 ug/L. At MW-2, located 120 feet upgradient of MW-4 and adjacent to the
manhole, PCE concentrations are 43 pg/L, indicating that PCE concentrations significantly
decrease downgradient of the manhole. In contrast, PCE concentrations in MW-5 are 98 pg/L.
This concentration is about equivalent to the 93 pg/L measured in Well MW -3, located 120 feet
upgradient of MW-5 and directly downgradient of the former dry cleaners.

The differences in downgradient PCE concentrations are likely controlled by aquifer conditions.
Well MW-4 is screened across very clean medium sands that are capable of transmitting a
greater amount of groundwater than the more compact and finer-grained soils at MW-5. This
results in greater groundwater flux past MW-4 and a more rapid transport and dissipation of
PCE. Given that significant dissipation appears to be occurring in the on-site plume, it is

expected that any off-site migration of PCE at concentrations greater than 5 ug/L is limited. (e ({

In contrast, the PCE concentrations at MW -5 are similar to those in upgradient Well MW-3. This
is likely related to the tighter soils in this location. The slower movement of groundwater past
this well limits the ability of the aquifer to dissipate the PCE. Additionally, the groundwater
elevation at MW-5 is slightly higher than surrounding wells, which results in an eastward
bending of contours towards Well MW-4 (Figure 1). This suggests that a significant portion of
the PCE at MW-5 may be flowing towards MW-4. - ., . |
v ) e~ v (7 N

DNAPL AND PCE PATHWAY TO GROUNDWATER WA te L

.!_{

A DNAPL source for the PCE in the aquifer is highly unlikely for the following reasons:.
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e PCE concentrations in groundwater at the site are 1,000 times less than the PCE
solubility in water (150,000 pg/L). An accepted rule-of-thumb for the presence of
DNAPL in an aquifer is a solvent concentration in groundwater of at [east 1 percent
of its solubility. For PCE, a 1 percent solubility concentration in groundwater would
be 1,500 ug/l.. Site concentrations of PCE in Well MW-2 are less than 100 ug/L,
which does not support a DNAPL source.

¢ The soil data also demonstrate that the vast majority of PCE released at this site was
contained in the upper 20 feet of dense glacial soil. Gravity migration of a DNAPL
phase deeper than 20 feet would have resulted in much greater residual
concentrations of PCE (i.e., greater than 1 mg/kg). Preferential migration through
soil “fractures” cannot reasonably be considered a potential pathway for DNAPL

. because fractures were not observed in soil cores obtained during drilling or in
excavation sidewalls. ‘

The mechanism for transporting the trace amounts of PCE observed in soil at depths greater
than 20 feet is suspected to be via infiltration waters that leached PCE from the upper 20 feet of
soil and transported it down into the deeper soils over time. Eventually; this PCE-containing
water (not a DNAPL) reached and recharged the aquifer but did not “sink” through it. The PCE
content of this recharging water resulted in creation of the current PCE plume.

PURPOSE OF INVESTIGATION

The purpose of this investigaticn is to define the extent of PCE in groundwater doanradient of
the site, and in particular downgradient of Well M\W-4, where aquifer conditions indicate a higher
potential for groundwater to flow off-property.

Specific objectives are as follows:

\/ « Define conditions downgradient from the site — Data from the existing site wells
indicates the likelihood for off-property migration of the plume. Installation of |
additional wells is necessary to evaluate the off-property extent of the plume.

¢ Determine how PCE concentrations vary with aquifer depth - The variability of
PCE concentration with depth in the aquifer must be established to evaluate the
possibility, however remote, of a DNAPL release. Evidence for a DNAPL release
would be indicated if PCE concentrations were significantly greater in groundwater
deeper within in the aquifer.

To accomplish these objectives', the following activities will be performed:

» Install off-site groundwater monitoring wells. Locations for off-site wells are
constrained to the residential streets located within the Surrey Downs development
to the south of Main Street. It is not possible to install wells along 108" due to
overhead power lines and buried utilities. The Surrey Downs development is directly
downgradient of Well MW-4, so it is ideally located. Two wells, MW-6A and MW-6B
will be installed in the locations shown in Figure 1. This location is approximately
500 feet downgradient of the source areas.

Well MW-6B will be a deep well installed above any aquitard encountered within the
maximum drilling depth of a hollow stem auger (approximately 120 to 140 feet bgs).
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If an aquitard is not encountered, the base of this well will be set 40 feet below the
first saturated soil encountered, expected at a depth of 85 feet bgs. The second
well, MW-BA, will be a shallow well set at least 10 feet higher than the top of the
deeper well screen. The wells will be constructed of 2-inch PVC with a minimum
screen length of 10 feet. To better define local groundwater flow direction and
vertical gradient, both wells will be surveyed and groundwater elevations obtained at
the same time as the on-site wells are installed.

Sample the existing and new wells. A minimum of one week after well
development, the four existing wells (except for clean upgradient Well MW-1) and the
two new wells will be sampled in accordance with EPA Method 8260 for Volatile
Organic Carbons (VOCs) using passive diffusion bags (PDBs) filled with deionized
water. Sample collection will occur a minimum of one week after installation.. The
PDBs will be set at mid-screen elevations in the on-site wells. In the new off-site
wells, two PDBs per well will be installed: an upper PDB near the top of the well

- screen and a lower PDB at the base of the well screen. This will allow contaminant

concentration at four depths in the off-site aquifer to be determined.

REPORTING

A brief letter report will be provided to Ecology that describes and documents these activities
through the groundwater sampling event. The data collected will be assessed and
recommendations made concerning the need for additional monitoring and mvestlgatlon The
following possible range of outcomes is anticipated:

1.

All PCE concentrations in the off-site well samples are less than 5 pg/L. This
outcome would indicate that limited off-site migration of the plume has occurred. No
additional wells would be necessary to:-complete the off-site characterization of the
plume. Long term monltorlng of existing wells would be implemented to \estabhsh
whether PCE concentrations in on-site wells are declining.

PCE concentrations in the upper well exceed 5 ug/L. and concentrations in fthe lower
well are less than 5 pg/l.. This outcome would establish that off-site migration of the
plume has occurred without evidence of a DNAPL release to deeper within the’
aquifer. Additional downgradient well(s) would be needed to define the extent of the
plume, but they would be screened within the upper 20 feet of the aquifer. A
potential location for additional downgradient wells is shown on Figure 1 as MW-7.

PCE concentrations in the upper well are less than 5 g/l and are significantly

grealer than 5 ,ug/L in the lower well. This would indicate evidence of a deeper
DNAPL source in the aquifer. Additional deeper downgradient wells would be

recommended to establish the extent of the plume.

PCE concentrations in the upper well and-lower wells are greater than 5 ug/L. but at
similar concentrations. This would indicate a wide distribution of the plume has
occurred indicating that additional wells are necessary downgradient in both shallow
and deeper sections of the aquifer. ~

v

F:\projects\BCC-BSE\Task 10 Off-site Groundwater\GW >
Ofi-site Work Plan Post-axcavatioGW Work Flan Off- : Page 4 of 5
sita Wells FINAL 051304.doc

05/13/04



Mr. Ron Timm
May 13, 2004 Floyd Snider McCarthy, Inc.

Thank you for your time in rewewmg this work plan. We look forward to receiving your
comments.

Sincerely yours, :
Floyd Snider McCarthy, Inc.

Tom Colligén, LH.G
Senior Project Manager -

Encl. _ Figure1
Copies: Leonard Kreppel, Benenson Capital, Tom Newlon, Stoel Rives

Reference:

Kennedy/Jenks Consultants. 1994. Remedial Investlgatlon { Feasibility Study Report (Revised).
The Shops at First Street Project Site. Bellevue, WA. November.
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FLOYD I SNIDER et washingron 98104

strategy = science » engineering tel: 206.292.2078 fax: 206.682.7867

February 9, 2005

Mr. Ron Timm :
Northwest Region, Toxics Cleanup Program
Washington State Department of Ecology
3160 160" Ave SE

Bellevue WA S8008

SUBJECT: WORK PLAN FOR ON-SITE DEEP WELL INSTALLATION INVESTIGATION,
SHOPS AT FIRST STREET SITE, BELLEVUE, WASHINGTON

Dear Ron:

On behalf of Benenson Bellevue Associates Il (Benenson), the owner of the above-referenced
site, Floyd|Snider is submitting this work plan for your review and comment. This submittal has
been prepared as part of Benenson's participation in the Washington State Department of
Ecology’s (Ecology) Voluntary Cleanup Program. This work plan has been revised to address
Ecology's comments received at a meeting on January 25, 2005.

BACKGROUND

During site redevelopment in 1994, perchloroethylene PCE) was discovered in on-site soil.
The PCE was attributed to releases from a former dry cleaning operation (Kennedy/Jenks
1994). PCE-contaminated soil lying below the former dry cleaning facility was subsequently
excavated to a depth of 15 feet below gound surface (bgs). A total of 2,140 cubic yards of
contaminated soil was excavated. Subsequent soil borings showed that remaining soil
concentrations were all [ess than 19.6 mg/kg, with a maximum concentration of 4.6 ma/kg at a
depth of 40 feet. -

Sampling during the subsequent remedial investigation revealed a second release of PCE in
soil adjacent to a parking lot manhcle. The highest concentrations of PCE were found adjacent
to the manhocle. In September 2003, 195 cubic yards of PCE-impacted soil in the area of the
manhole was excavated to a depth of 20 feet bgs. -Following excavation, residual
concentrations in the base and sidewalls of each excavation were léss than 1mg/kg. Soil
samples collected from deep borings near the manhole indicated PCE concentrations of less
than 1 mg/kg in soil samples collected up to 100 feet bgs.

SITE CONDITIONS

In 2002 and 2003, five monitoring wells were installed at the site to evaluate impacts of PCE to
groundwater. Figure 1 shows the locations of the five wells relative to former and current site
features. Data from these wells sufficiently characterized on-site geologic conditions and
defined the groundwater flow direction as follows.

F\projects\BCC-BSE\Deap Groundwater Wells Task '
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Subsurface soil samples revealed that the site is underlain by a thick sequence of dry, dense,

glacially-compacted silty fine sand to sandy silt that is continuous to a variable depth of between
60 and 120 feet bgs. Underneath the glacial deposit is a medium-grained, loose, sand. In four
of the site wells, groundwater was first encountered at approximately 100 feet bgs within the
sand deposit or, in the case of MW-5, within the glacially compacted silty sand deposit, which is
unusually thick in this location. Each well is screened across the upper 15 to 20 feet of
saturated soil. '

Over the past two years, seasonal groundwater elevations have revealed a consistent
groundwater flow direction to the south. On-site groundwater elevations are approximately 50
feet above mean sea level (MSL). The likely discharge point for the groundwater is the Mercer
Slough, located approximately .75 miles to the south. Groundwater is not currently used by
Bellevue residents for water supply purposes. Mercer Slough is connected to Lake Washington,
which has a typical surface elevation of 20 feet above MSL. This would imply a regional
horizontal groundwater gradient from the site to the slough of 0.0075 feet per foot,
approximately equal to the horizontal gradient within the site, which was calculated to be 0.006
feet per foot. Using the regional gradient, and assuming a porosity for the sand of 40 percent
and a hydraulic conductivity of 0.002 cm/sec (typical of a medium sand), a groundwater
seepage velocity of 3.24 cm/day can be calculated. This seepage velocity is equivalent to
approximately 40 feet per year.

PCE concentrations in the upper section of the aquifer near the former release areas are
determined by Wells MW-2 and MW-3 (26 and 76 ug/L, respectively in summer-2004). PCE
concentrations further downgradient of the former release areas are determined by Wells MW-4
and MW-5. At the location of MW-4, downgradient of the manhole, the PCE concentratlon in
the summer of 2004 was 11 ug/L, less than half of the concentration at the upgradient-well MWV/-
2. In contrast, the PCE concentration in MW-5 was 110 pg, which is significantly greater than
the upgradient concentration of 76 ug/L.

This rise in downgradient PCE concentration is likely controlled by aquifer conditions. Well
MW-4 is screened across very clean medium sands that are capable of transmitting a greater
amount of groundwater than the more compact and finer-grained soils at MW-5, This results in
greater groundwater flux past MW-4 and a more rapid transport and dissipation of PCE. Given
that significant. PCE dissipation appears to be occurring in the sandy aquifer, it is expected that
_ any off-site migration of PCE at concentrations greater than 5 pg/L is limited. This expectation
is supported by the results of the recent modeling, which were provided to you in a memo dated
January 6, 2005. In that memo, we modeled the plume using Biochior and predicted that the
maximum downgradient extent of the plumes off-site was not greater than 750 feet, using
conservative assumptions. :

In contrast, the PCE concentrations at Well MW-5 are similar to those in upgradient Well MW-3.
This is likely related to the tighter soils in this location. The slower movement of groundwater
past this well limits the ability of the aquifer to dissipate the PCE. Additionally, the groundwater
elevation at MW-5 is slightly higher than surrounding wells due to the lower permeability of the
formation, which results in an eastward bending of contours towards Well MW-4 (Figure 1). The
contours suggest that the groundwater plume at MW-5 may be flowing towards MW-4, and
therefore entering more permeable sections of the aquifer.
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DNAPL AND PCE PATHWAY TO GROUNDWATER

The focus of this investigation is to evaluate the potential for dense non-aqueous phase liquids
(DNAPL) to have migrated to deeper sections of the sandy aquifer (i.e., that section of the
aquifer below the uppermost portion that is currently being monitored). However, a DNAPL
release to deeper groundwater is considered unlikely for the following reasons:

e PCE concentrations in groundwater at the site are 1,000 times less than the PCE
solubility in water (150,000 pg/L). An accepted rule-of-thumb for the presence of
DNAPL in an aquifer is a solvent concentration in groundwater of at least 1 percent
of its solubility. For PCE, a 1 percent solubility concentration in groundwater would
be 1,500 ug/L. The highest PCE concentrations ever measured at this site were
approximately 100 pg/L, which does not support a DNAPL source.

e The soil data convincingly demonstrate that the vast majority of PCE released at this
site was contained in the upper 20 feet of dense glacial soil. Gravity migration of a
DNAPL phase deeper than 20 feet would have resulted in much greater
concentrations of PCE in soil borings collected underneath the excavated areas (i.e.,
much greater than 4 mg/kg).

Infiltration waters are the likely mechanism for transporting the PCE observed in soil at depths
greater than 20 feet. It is suspected that these infiltration waters leached PCE from the upper
20 feet of soil and transported it down nto the deeper soils over time. Eventually, this PCE-
containing water (not a DNAPL) reached and recharged the uppermost section of the sand
aquifer but did not sink through it. The PCE content of this recharging water resulted in creation
of the PCE plumes found in the uppermost 10-15 feet of the sand aquifer. The upper portions of
both plumes are currently being monitored by the four on-site wells.

PURPOSE OF INVESTIGATION

The purpose of this investigation is to determine whether DNAPL, however unlikely, has
migrated to deeper sections of the on-site sandy aquifer. Currently, only the uppermost 10 to 15
feet of the shallow aquifer are being monitored.

Specific objectives are as follows:

« Define geologic conditions in deeper section of aquifer. Collection of sall
samples from deeper borings will allow evaluation of geologic conditions with
increasing aquifer depth.

e Determine PCE concentrations in soil and groundwater in deeper sections of
the aquifer. A DNAPL release would be indicated if PCE mncentrations were
significantly greater in deeper groundwater and/or soil.

To accomplish these objectives, the following activities will be performed:

e Install two deep on-site groundwater monitoring wells. Potential locations for
these two wells are shown on Figure 1. These locations are selected to be as close
as possible to the former source areas, but are constrained to the locations shown
due to operational requirements and size of the drill rigs and supply truck. Proposed
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Well MW-6 will be located near existing Well MW-3, approximately 150 feet

- downgradient of the former dry cleaners’ site. The original source area is now the

location of a retail store (Figure 1).

The second well, MW-7, will be installed at the downgradient edge ofithe storm
manhole excavation area. Ideally, each well will be screened in permeable sands
above the first aquitard encountered underlying the sand unit. For this project, an
aquitard is defined as a low permeability soil layer with a minimum thickness of 5 feet
lying beginning at least 10 feet below the base of the current wells. A maximum
exploratory drilling depth of 160 feet is proposed for each well. This depth is
approximately 40 feet deeper than the base of the existing wells. If an aquitard is not
encountered by a drilling depth of160 feet, then the wells will be screened from 150
to 160 feet below grade, which is equal to 30 to 40 feet below the base of the
existing wells. The wells will be constructed of 2-inch PVC with a minimum screen
length of 10 feet, depending on field conditions.

Sample soil atop the aquitard and across the screened interval. Samples will be
collected, logged, and analyzed to characterize aquifer and PCE concentrations with
depth. A sonic rig will be used to drill the borings, which allows the collection of
continuous soil cores. A minimum of three samples from each boring will be
analyzed for VOCs using USEPA Method 8260. A photoionization detector will be
used to screen the soil samples for analysis. Two samples from the aquifer sands
will be collected per boring for Total Organic Carbon analysis. This will assist in
refining the modeling of the migration distance of the plume.

Develop and Survey the Wells. After well installation, the wells will be developed
by pumping until the water runs clear. The top of casing elevation will be surveyed
in. Static depth to water measurements will be collected on all wells to determine
horizontal and vertical flow gradients.

Sample the new wells. One to two weeks after well development, both new'and
existing wells (except upgradient Well MW-1) will be sampled using passive diffusion
bags (PDBs) and samples analyzed for VOCs using USEPA Method 8260. The
PBDs will be placed at the mid-point of the well screen. The PBDs will be left in

" place for a minimum of one week prior to sample collection.

REPORTING

A brief letter report will be provided to Ecology that documents the installation of the new wells
and provides the results of the soil and groundwater sampling. Recommendations will be made
concerning the need for additional wells or continued groundwater monitoring. The following
possible range of outcomes is anticipated: -

1.

PCE concentrations in groundwater from Wells MW-6 and MW-7 (the new deep on-
site wells) are less than 5 ug/l. and PCE is not detected in soil samples at
concentrations greater than the MTCA A cleanup level (4 mg/kg). This oufcome
would confirm that DNAPL is not of concern at this site. Additional wells, either on-
site or off-site will not be recommended as the plumes are sufficiently characterized.
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2. PCE concentrations are significantly greater than 5 ug/L in one or both of the deep
wells. This may indicate a deeper PCE source in the aquifer. Additional deeper
downgradient wells may be recommended to establish the extent of the deeper
plume. L '

3. PCE concentrations are similar to those measured in the shallow wells. This may
indicate that the shallow plume is more diffuse than expected, but not the result of a
separate DNAPL source. Continued groundwater monitoring may be required to
establish whether concentrations are declining as would be expected if the source
has been controlled by the prior remedial actions.

Thank you for your time in reviewing this Wdrk plan. We look forward to receiving your
comments.

Sincerely yours,

FI.LOYD | SNIDER

A

Tom Colligan, L.H.G
Senior Project Manager

Encl. Figure 1
Copies: Leonard Kreppel, Benenson Capital; Tom Newlon, Stoel Rives
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1.0 Introduction

This report was prepared by Floyd Snider McCarthy, Inc. (FSM) for Benenson Bellevue
Associates, Il to document the investigation and cleanup action for the tetrachloroethylene
(PCE) releases at the 100 108™ Ave NE site, also known as the Shops at First Street, in
Bellevue, Washington. A cleanup action related to the PCE releases was performed as an
independent remedial action under the Voluntary Cleanup Program (VCP) of the Washington
State Department of Ecology (Ecology). '

11 PURPOSE

The cleanup acticn at the site was conducted as an independent remedial action. Thprefore, a
final report of the cleanup action is required by Ecology to be filed within 90 days of the
completion of the cleanup action. The purpose of this report is to document the cleanup action
in sufficient detail to allow Ecology to determine if the cleanup action meets the substantive
requirements of the Model Toxics Control Act, Chapter 173-340 WAC (MTCA).

1.2  SITE LOCATION

The site is the location of a shopping center in downtown Bellevue (Figure 1). Storefronts are
developed along the northern portion of the site, with paved parking to the south. The site
slopes from north to southeast. The portion of the site that underwent the cleanup described in
this report surrounds a storm sewer catch basin (manhole) in the parking lot located in front of
Office Depot (Figure 2).
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2.0 Site Background

—~

21  SUMMARY OF PREVIOUS INVESTIGATIONS AND CLEANUP ACTIONS |

211 Initial Discovery of PCE

PCE was first discovered on June 22, 1994 during construction work at the. former location of
Bellevue Cleaning Village, a dry cleaner located at 110 108" Ave. NE. The contractor, Turner
Construction Company, halted construction and Environmental Management Resources, Inc.

(EMR) initiated investigations to evaiuate the nature and extent of .soil contamination
(KennedyIJenks 1994}

\

21.2 Excavation of PCE at the Former Dry Cleaner Location

A remedial action at the former dry cleaners was initiated by EMR in August 1994. This action
consisted of excavating approximately 2,140 cubic yards (cy) of soil containing PCE. Soil was

excavated to a depth of 15 feet. The soil was removed by West Pac Environmental, Inc. and .

disposed of at the Rabanco Regional Landfill in Roosevelt, Washington.

Samples were collected from the sidewallé and bottom of the excavation to ensure that the
cleanup levels were reached. Concentrations of PCE remaining in the excavation base and
sidewalls were app_reciably less than the MTCA Method B Cleanup Level of 19.6 mg/kg.

In November 1994, Kennedleenks conducted a Remedial Investigation (RI) that examined the
extent of PCE remaining at the site foIIowmg the cleanup action at the dry cleaners
(Kennedy/Jenks 1994). Soil borings were advanced to a typical depth of 60 feet at and around
the location of the excavation. Soil samples indicated low to non-detectable concentrations of
PCE in soil (less than 19.6 mg/kg) underneath and adjacent to the excavation area, with a

maximum detection of 4.6 mg/kg at a depth of 40 feet. Based on the results of the R, it was
determined that further remedial action was not necessary at the former dry cleaners portion of

; . ; . "
the site. (y \AI'W\ Ve, - 05 e k\l =
21.3 DiscoveI-y of PCE in the Vicinity of Storm Sewer Manhole

. During the 1994 RI, Kennedy/Jenks advanced soil borings near the downgradient catch basin
(manhole) and dlscovered PCE concentrations of 4,180 mg/kg in Soil Boring BB-15, located
near the catch basin. Kennedy/Jenks also conducted a soil gas survey along the downstream
storm sewer piping alignment to identify other areas where volatile organic compounds (VOCs)
might have been released into the subsurface. Analytlcal results from the scil gas samples
showed the greatest PCE concentrations (10.7 mg/L) in the area near the storm sewer
manhole.

To |dent|fy other potential areas where PCE was dlsposed of or may have accumulated
Kennedy/Jenks collected and sampled sediment from six storm sewer catch basins. Samples
were collécted from five catch basins upgradient of the storm sewer manhole and one catch
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basin downgradient of the storm sewer manhole. No VOCs were detected in any of the catch
basin samples. Kennedy/Jenks concluded that the PCE release at the manhole was associated
with the former dry cleaning operation at the Bellevue Cleaning Village.

Kennedy/Jenks estimated that the highest concentrations of PCE around the manhole were
located in a 20-foot radius from the manhole and extending from 10 to 20 feet below ground
surface (bgs). Kennedy/Jenks evaluated various remedial alternatives and suggested in-situ
soil vapor extraction (SVE) as the preferred remedial action (Kennedy/Jenks 1994).

21.4 SVE Around the Manhole

In 1996, a one-well SVE system was installed to reduce PCE concentrations in soil around the
manhole. The system operated until April 2000. During the period of operation, the SVE
system removed an estimated 200 pounds of PCE (Kennedy/Jenks 2002).

21.5 Soil Borings and Well Around the Manhole j

Following suspensicn of the SVE operation, Kennedy/Jenks developed a work plan to evaluate
the effectiveness of the SVE system. In May 2002, five soil borings, B-1 through B5 were
-advanced near the manhole to evaluate PCE concentrations in soils surrounding the 'manhole.

One of the borings, B-1, was converted to a groundwater monitoring well. Groundwater first
occurs at an approximate depth of 100 feet bgs. Samples were taken from the soil borlngs and
well and analyzed for PCE. Analytical results identified concentrations of PCE remaining in the
soil up to a maximum concentration of 710 mg/kg. Below a depth of 20 feet, PCE
concentrations decreased significantly to a maximum concentration of 1.8 mg/kg at 45 feet.

PCE was detected in the monitoring well at a concentration of 99 ug/l.. Kennedy/Jenks
concluded that the SVE system had been effective in removing PCE in the immediate vicinity of
the manhole, but that elevated concentrations remained within a 15-foot radius of the manhole,
and that the PCE in soil presented a pathway for migration tc the underlying groundwater.

F: cts\BCC-BSE\CI ReportEce! R P
Dl’gir\?é;eanup Action Re:nﬂu%zzegg ERCE:dogv Cleanup Action Report

12/22/03 Page 2-2

| \

|



3
Floyd Snider McCarthy, Inc. Benenson Bellevue Associates Il

3.0 Cleanup Action |

3.1 CLEANUP ACTION OBJECTIVE

The objective of the cleanup action was to perform a timely and cost-effective cleanup for
protection of human health and the environment. More specifically, the cleanup objective was
to excavate the bulk of the PCE source material that could pose a threat to area groundwater.
This objective was met by removing all soil that exceeded Method B cleanup levels, and
continuing excavation to a depth of approximately 20 feet, where borings indicated that PCE
concentrations dropped off dramatically. By excavating to a depth of 20 feet, the bulk of the
PCE was removed, significantly mitigating the threat to groundwater under the manhole.
However, excavation to remove all soil containing PCE to achieve the stringent MTCA Method A
cleanup level was not possible. PCE occurs at levels slightly greater than the Method A
cleanup level from 20 feet down to at least 50 feet bgs. Figure 2 shows the extent of the
remedial action. The cleanup action was conducted according to the VCP with technical
assistance provided by Ecology. Ecology reviewed and approved the work plan for the cleanup
action. A copy of the work plan is provided as Appendix A. Cleanup consisted of the following:

s Preparation of bid documents and selection of a contractor.
» Acquisition of proper permits as required by the City of Bellevue (COB).
+ Dismantling the existing SVE system and abandoning the existing vapor wells.

o Excavation of PCE-contaminated soil with concentrations exceeding the MTCA
¢ Method B Cleanup Level in the vicinity of the manhole.

» Characterization, segregation, and disposal of excavated soil in accordance with the
work plan approved by Ecology. : :

» Removal of the existing manhole and installation of a new manhole.
* Reconnection of the new manhole to the existing storm sewer éystem.

» Restoration of the site to its original use as a parking area.

3.2 SOIL CLEANUP

Permits for cleanup action at the site included a Clearing and Grading Permit with State
Environmental Policy Act (SEPA) Review, a Storm Connection Permit, and a Right of Way Use
Permit (to allow truck traffic to access/leave the site). All permits were obtained prior to initiation
of the remedial action.

The cleanup contractor, Wilder Construction Company (Wilder) of Everett, WA, was selected
based on experience, ability to meet schedule, fee estimate, and approach to the work. Wilder
prepared a Health and Safety Plan (HASP) to ensure that site safety requirements were met
throughout the duration of the work. The plan also included the povision for daily safety

meetings at the beginning of each workday. All site work was completed in adherence with this
plan.
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The excavation of the site was conducted in two phases:

e Phase 1 was focused ori removing the bulk of contaminated soil posing a fsk to
groundwater as defined by Kennedy/Jenks 2002 soil borings (excavation to 20 feet
bgs). This was also the practical depth limit for excavation in the limited operational
area. Phase 1 began on September 23, 2003 when Wilder dismantled the existing
SVE system, installed catch basin inserts to divert stormwater from entering the
manhole, and began mobilization of their equipment.

e Phase 2 provided for additional excavation as necessary to remove contaminated
- soil remaining after Phase 1.

The limits of the Phase 1 and Phase 2 excavations are shown in Figure 3. Phases 1and 2 are
described further in Sections 3.2.2 and 3.2.3.

3.21 Soil Segregation and Handling

In an effort to minimize soil disposal costs, a soil segregation plan was developed and
implemented during the cleanup action to aggressively segregate and classify scils. The
protocols for soil segregation are detailed in the work plan (Appendix A). Soil segregation
consisted of a rigorous screening process using a photo-icnization detector (PID) on all soil
excavated from the site. The PID used was a MlanAE Classic Plus® with a 102 EV lamp
calibrated to isobutylene. :

Each bucket of excavated soil was screened by FSM personnel and then classified. Screening
was performed by creating 5 to 10 vapor “holes” in each bucket load of soil. Each “hole” was
then screened with a PID. The soil was classified based on the highest PID reading recorded
from each bucket. Soil was segregated according to the following table.

Soil Segregation

PID Reading (ppm) ' Preliminary Classification
<10 Clean (PCE potentially under 0.5 mg/kg)
10 to 300 Subtitle D Soil (PCE potentially less than 19.6 mg/kg)
>300 Subtitle C Soil (PCE potentially greater than 19.6 mg/kg)

Soil that was classified as “clean” was placed in a stockpile at the southern end of the site.
Subtitle D soil was stockpiled in an area north of the excavation. In accordance with the
Temporary Erosion and Sedimentation Control Plan, stockpiled soil was placed on two layers of
6-mil thick plastic sheeting and surrounded with hay bales and sandbags to prevent stormwater
runoff from entering the stockpile. At the end of each workday and during periods of wet
weather the stockpiles were covered with plastic and secured with sandbags.
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Soil identified by the PID as potentia]]y hazardous (requiring transport to a Subtitle C hazardous
waste landfill) was placed in plastic-lined metal “roll-off’ containers provided by Waste
Management Inc. Roll-off containers were used to avoid rehandling of soil, prevent run-off of
contaminated soil or rainwater, and to allow for easy transport off-site. Each roll-off was
covered and secured at the end of each workday and during periods of wet weather.

3.2.2 Phase 1 — Initial Excavation

The 2002 soii boring data indicated that the bulk of the PCE in soil lay within a cubic area
measuring 15 feet wide (east-west) by 15 feet long (north-south) by 20 feet deep, beginning at a
depth of approximately 10 feet, or the base of the manhole. Soil within 5 feet of the surface was
anticipated to be clean. On September 24,.2003, Wilder began removing the asphalt and soil
atop this area. As soil was excavated, it was screened and segregated as previously described.
In order to provide stable slopes for the installation of the new catch basin, Wilder enlarged the
footprint to slope the top 10 feet of the excavation to a 1:1 (H:V) gradient.

During the excavation the existing manhole, constructed of concrete bricks and mortar, was
destroyed in place and removed from the excavation. Below a depth of 5 feet bgs, PID readings
of the manhole itself escalated to above 10 ppm. Pieces of the manhole from below 5 feet bgs
were removed and placed in a metal roll-off container to be disposed of at a Subtitle C Landfill.

- The storm sewer pipes were removed to the limits of the excavation and segregated
appropriately.

PID readings from soil surrounding the manhole remained below 10 ppm until a depth of
- approximately 9 feet bgs. As the excavation deepened, PID readings ranged from 100 to 600
ppm with spikes as great as 2000 ppm at approximately 10 ft bgs. Soil excavated from this area
was placed into the Subtitle C roll-offs. At this depth, ambient air concentrations exceeded
50 ppm and Level C protection protocols were was established on the project site in accordance
with the HASP. This level of protection was continued until the end of Phase 2. However, PID

readings began to decrease again at a depth of approximately 15 feet bgs.

. Phase 1 was completed on September 26, 2003 when a depth of 20 feet bgs was reached. At

this point approximately 300 cy of soil had been excavated. Confirmation samples were then
collected from the excavation sidewalls and bottom as described in Section 3.3. Sample results
indicated that soil with concentrations of PCE exceedlng 19.6 mg/kg remained in the south and
west sidewalls, requiring a Phase 2 excavatlon

3.2.3 Phase 2 — Additional Excavation

On October 2, 2003, Wilder and FSM returned to the site and began additional excavation.
Excavation continued approximately 4 feet in the westerly direction and 7 to 8 feet in. the
southerly direction until PID readings below 100 ppm were reached. Once PID readings from
excavated soil were consistently less than 100 ppm, a second round of confirmation samples
were collected. At the conclusion of Phase 2 approximately 350 cy of scil had been excavated.
Photographs of the excavation activities are provided as Appendix B.
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3.3 CONFIRMATION SAMPLING

3.3.1 Confirmation Sampling Collection and Handling Procedures

Samples were collected and analyzed from each sidewall at the following depth intervals: 5 to
10 feet bgs, 10 to 15 feet bgs and 15 to 20 feet bgs. The sidewalls from 0 to 5 feet bgs were not
tested as this depth is well above the depth in which PCE was released to soil from the storm
pipes entering the manhole, as indicated by PID readings.

To collect samples the excavator operator scraped the sidewall with the excavator bucket at the
designated depth interval and brought the soil te the surface. FSM then screened the 'soil with a
PID and collected a sample with the highest reading from within the bucket. At each depth
interval, two to three soil samples were collected per sidewall, or cne for every approximately 8
to 10 lineal feet of excavation perimeter. The sample with the highest PID reading per sidewall
depth was then submitted for analysis. In Phase 1, this process was conducted for each of the
four sidewalls. In Phase 2, samples were only collected from the southern and western
sidewalls. ‘

At the base of the excavation at 20 feet bgs, the base was divided into quadrants and four
samples were collected. One sample was collected from each quadrant, or one for every
approximately 60 square feet of excavation base.

Samples were collected using stainless steel trowels and 4-oz. glass jars with Teflon lined caps.
Soil was collected and packed firmly to minimize the amount of headspace. Samples were then
placed in a field cooler and packed with ice. The stainless stee! trowels were decontaminated
with an Alconox solution and rinsed with deionized water prior to each use. The sample
containers were clearly labeled using a unique sample number, and standard chaln-of-custody
procedures were followed for all sampling events. The samples were then submitted to CCI
Analytical, Inc. for analysis.

3.3.2 Analytical Results

Samples were analyzed for halogenated volatile organic compounds (HVOCs) using USEPA
Method 8260. Lab reports are provided as Appendix C. Except for common [ab contaminants,
PCE was the only HVOC detected. Table 1 shows the results of confirmation sampling from the
sidewalls and Table 2 shows results from the sampling of the base of the excavation. Except
for samples taken from the southern and western walls, labeled “South (1) ” and “West (1), all
other sidewalls and base samples contained PCE concentrations less than 19.6 mg/kg. After
Phase 2 samples were taken from the expanded south and west sidewalls, final results verified
that PCE remaining in site 'soil is at concentrations significantly less than the MTCA Method B
cleanup level. The greatest concentration remaining in site soil is 5 mg/kg in the east sidewall.
The greatest concentration detected in soil at the base of the excavation at 20 feet bgs is 0.055
mg/kg, indicating that the cleanup objective of removing the majority of the source material
posing a threat to groundwater was achieved.
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3.4 EXCAVATED SOIL SAMPLING

After initial segregation of the excavated soil via the PID, sampling was’ conducted to verify the
classification of the soil to ensure proper disposal. Sampling was conducted in accordance with
the work plan approved by Ecology.

3.41  Sample Collection and Handling Procedures

Stockpiled soil (clean soil and Subtitle D soil) was subdivided into sampling zones. Each zone
contained roughly 30 tons of soil, or the approximate capacity of a single truck and trailer. Ten
samples were collected from the clean soil stockpile and five samples were collected from the
Subtitle D soil stockpile. For Subtitle C soil placed directly in rolloffs, one sample was collected
per roll-off, which have a capacity of approximately 15 tons.

A PID reading was used to select the location of the sample. For each sample, 10 to 15 vapor
“holes” were created using a 3 to 4 foot long rod. Each "hole” was screened with a PID. At the
*hole” with the highest PID reading, soil was collected from a minimum 1-foot depth into the
stockpile. Samples were then sent to CCl Analytical Inc. for HYOC analysis.

Samples were collected using stainless steel trowels and 4-cz. glass jars with Teflon lined caps.
Soil was collected and packed firmly in the jars to minimize the amount of headspace. Samples
_were placed in a field cooler and packed with ice. The stainless steel trowels were
decontaminated with an Alconox solution and rinsed with deionized water prior to each use.
The sample containers were clearly labeled using a unique sample number, and standard
chain-of-custody procedures were followed for all sampling events.

3.4.2  Analytical Results

Results of soil sampling for excavated soil in stockpiles and roll-offs are shown in Table 3. The
soil stockpile results verified that the “clean” stockpile contained -soil with PCE concentrations
less than 0.05 mg/kg (the MTCA Method A Cleanup Level).

Analytical results verified that the Subtitle D soil stockpile contained PCE concentrations less
than 19.6 mg/kg. Two samples (2-E and 2-W) from the Subtitle D scil stockpile were also tested
for leachable organics using the toxicity characteristic leaching procedure (TCLP) methodology
(performed for landfill profiling purposes). Leachable PCE was not detected.

Four of the seven roll-offs (3-2, 4-3, 4-4, and 4-5) that contained soil classified as Subtitle C soil
based on PID readings actually contained soil with concentrations of PCE less than 19.6 mg/kg
and were re-characterized as Subtitle D soil. The remaining three roll-offs contained soil with
PCE concentrations greater than 19.6 mg/kg, confirming that their initial characterization as
' Subtitle C soil was correct.
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3.5 SOIL DISPOSAL

Soil generated from the excavation was segregated into three classes. The final determination
of the soil classification was based on analytical resuits obtained during sampling described
above. Quantities of soil disposed off-site are shown in Table 4. The three classes of soil and
their disposal protocols are described in the following three subsections.

3.5.1 Clean Soil

The clean soil stockpile was primarily used as backfill, except for approximately 85 tons that
was deemed unsuitable for this purpose'. This soil was sent to the Alaska Street transload
facility in Seattle where it was then loaded onto rail cars and transported to Waste
Management's Columbia Ridge Landfill in Arlington, Oregen for use as alternative daily cover.
Copies of truck tickets are provided in Appendix E. '

bl

352 Subtitle D Soil

According to contained-out letter received from Ecology for this site (Appendix F), soil that
contained PCE concentrations of less than 19.6 mg/kg could be considered non-hazardous and
disposed of as refuse at the Columbia Ridge Landfill, a permitted Subtitle D landfill.. Ecology
prohibits the soil from being used as alternative daily cover. Subtitle’'D soil that was in_roll-offs
or stockpiled was removed from the site and tansported to the Columbia Ridge Landfill for
disposal as refuse. Approximately 200 tons of Subtitle D soil was disposed of at the Columbia
Ridge Landfill. A total of five samples were collected from the Subtite D stockpile. The
concentrations ranged from non-detect to 2.5 mg/kg. Due to the mixed nature of the stockpile,
_ the entire stockpile was disposed of as Subtitle D soil.

3.5.3 Subtitle C Soil

Three roll-offs with soil, including the demolished manhole, contained PCE with concentrations
above 19.6 mg/kg and were classified as hazardous waste. The roll-offs were transported off-
site under a manifest and sent by rail to the Chemical Waste Management Landfill in Arlington,
Oregon, (ChemWaste) a permitted Subtitle C hazardous waste landfill. All three roll-offs
contained soil with concentrations greater than 60 mg/kg. Under the Resource Conservation
and Recovery Act (RCRA), soil with contamination levels greater than 60 mg/kg is unacceptable
 for direct disposal and must be treated to lower concentrations to levels that are less than 60
mg/kg prior to disposal. Treatment was performed at the landfill using a biotreatment process.
Once appropriate concentration levels were achieved the soil could be directly disposed of at
ChemWaste Landfill. Approximately 50 tons of soil/debris in three roll-offs were treated and
disposed of at the ChemWaste Landfill.

' The 85 tons also included metal deb}is, hay bales, trash, plastic, left over import scil, and other miscellaneous
disposables.
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3.6 SITERESTORATION

Site restoration included the following elements:

Backfill and compaction of the excavation with clean soil and imported fill to
compaction requirements in accordance with COB regulations. Additional fill soil
was imported to account for the soil transported off site to the Subtitle C and D
landfills. .

Installation of a new Type 2 catch basin. New PVC storm sewer pipes were aftached
to the existing pipe at the excavation limits and extended to the new catch basin. All
storm sewer.components were installed at the previously existing invert and rim
elevations. :

Grading, paving and striping of the site.
Removal of existing SVE system from the site.

Removal of the fence and temporary erosion control measures, and democbilization
by Wilder.

3.7  DEVIATIONS FROM THE WORK PLAN

Adherence to the work plan was consistent with one exception: The alternative outlined in the
work plan enabling treatment of SVE on-site, instead of at the landfill, was not performed on
Subtitle C soil. The work plan outlined two separate classifications for Subtitle C soil. The first
contained soil concentrations from 19.6 mg/kg to 60 mg/kg which- could be directly disposed at

Arlington.

The second classification provided for soil greater than 60 mg/kg, which would

require treatment prior to disposal.

During the excavation, it was determined that all Subtitle C soil in roll-offs contained PCE
concentrations greater than 60 mg/kg. Based on the small quantity of this soil and its elevated
PCE concentrations, it was determined that transporting the soil to Arlington for biotreatment
would be more cost-effective and expeditious than on-site treatment.

i
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4.0 Vapor Pathway Analysis

An analysis of the vapor pathway from soil to. air inside the storm sewer manhole was
conducted using the guidance published by the US Environmental Protection Agency (USEPA)
using the Johnson and Ettinger Model (EQM 2000). The analysis was performed to identify the
PCE concentration in soil that could create a health risk for a worker in the manhole, the only
conceivable exposure scenaric for the residual PCE vapors.  Since this site is zoned for
commercial purposes, a residential exposure scenario was not evaluated. Analysis for the
model was performed using a depth-to-contamination scenario of 10 feet below the base of the
manhole. This depth is based on the placement of 10 feet of clean fill in between the'residually
contaminated soil at 20 feet and the base of the catch basin. Site-specific model parameters
such as soil properties, dimensions, and thickness of the manhole were used whenever
available. If site-specific parameters were unavailable, default model values were used. The
model assumes a worker in the manhole for a duration of 4 hours per day, 1 day per year, for 30
years, with an ambient air exchange rate of once every 4 hours. These assumptions’are
considered relatively conservative.

Using these parameters, the model predicted that a PCE concentration of 1,880 mg/kg in the
soil at a depth of 20 feet would exceed MTCA requirements and create a carcinogenic risk of
107° for vapors inhaled by the worker. This concentration is more than 3,000 times the actual
PCE concentration remaining at the site following the cleanup action. Vapor pathway analysis
verified that the concentrations of PCE remaining in the soil do not exceed vapor risk levels.
Model worksheets are provided as Appendix G. |
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5.0 Conclusions

This cleanup action report documented the remedial action conducted to excavate PCE-
contaminated soil at the Shops at First Street site. The cleanup was conducted as an
independent cleanup action under the VCP with technical guidance provided by Ecology in
accordance with all MTCA requirements.

Previous site investigations and remedial actions have identified the source of the PCE and the
extent to which it has spread, in both soil and groundwater. A combination of data from soil
borings, soil gas surveys, and sampling of upgradient and downgradient catch basins has
revealed that there were only two areas of concern for contamination of PCE in soil. The
cleanup action completed in 1994 removed soils with PCE concentrations greater than MTCA
Method B Cleanup Levels in the-area of the former dry cleaner. Trace concentratlons of PCE
greater than the Method A Cleanup Level remain at depth.

The cleanup action report documents the removal of all soil in the vicinity of the storm sewer
manhole that contained PCE concentrations greater than the Method B cleanup level, and
additional over-excavation to a depth of 20 feet bgs to ensure that nearly all of the source
material that could pose a threat to groundwater was removed. In total, approximately 600 tons
(350 cy) of soil was excavated, of which approximately 250 tons (145 .cy) contained
concentrations of PCE greater than the MTCA Method A Cleanup Level, and so could not bebe
backfilled on-site. This soil was segregated and sampled to provide a cost-effective method of
disposal. Approximately 200 tons (120 cy) of the excavated soil at concentrations above
Method A but less than the Method B cleanup level was transported to a Subtitle D landfill. Fifty
tons (25 cy) gredter than the Method B cleanup level were treated and disposed of at a Subtitle
C landfill. ‘

Analytical results from confirmational sampling of 'the sidewalls and the base of the excavation
verified that the cleanup level was achieved. Residual-concentrations of PCE do not pose arisk
to indoor air even under very conservative scenarios.
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: Table 1
Sidewall Confirmation Sampling Analytical Data

Sidewall PCE Concentraﬁohs, mg/kg
Phase 1 ' Phase 2

Depth '

(ft bgs) | North | East |South (1)| West (1) | South West
7.5 0.015 5 0.39 0.04 0.024 ’ 0.021
12.5 0.2 | 0.046 200 61 0.55 0.15
17.5 0.57 0.286 3,000 0.3 0.16 . 0.37

Notes:

italicized results show concentrations in soil removed during Phase 2.
bgs = below ground surface '

FAprojects\BCC-BSE\Cleanup ReporiEcol R : -
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Table 2

Base Confirmation Sampling Analytical Data

‘ Base - 20 feet bgs

Quadrant PCE Concentration, mg/kg

NW 0.055 '
NE ) . 0.035

" SE ' 0.031 ' |
SW 0.027
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Table 3
Stockpile Sampling Analytical Data
S;ca)ﬁmge PCE C(cr):s;:lek;;ration Disp osed of as
1N to NE 0.049 Backfil
1NEto E 0.01 Backfil
© 1 Eto SE 0.015 Backfil
g 1SEtoS ND (< 0.01) | Backfil
& 1SWto S ND (< 0.01) Backfil
- 1 Wto SW ND (< 0.01)  Backfil
§ 1N to NW 0.021 Backfil
o 1 NWto W ND (< 0.01) Backfil
1 Frontwest I 0.03 Backfill
1 Backwest I 0.022 _Backfill
_ 2-E (A) ND (< 0.01) Subtitle D
8o 2 New A 0.012 Subtitle D
E % " 2 NewB " 0.28 Subtitle D
g7 2New C 0.015 Subtitle D
@ 3-N 25 ) Subtitle D
3-2R.0. 0.82 Subtitle D
43R.O. 11 Subtitle D
@ 44R.0. 0.71 Subtitle D
= 4-5R.0. 0.42 Subtitle D
c 3-1R.0. 660 Subtitle C to be biotreated
4-1 R.C. 470 Subtitle C to be biotreated
4-2 R.O. 160 Subtitle C to be biotreated
o0 P Reportlebiod.dos > Cleanup Action Report
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Table 4

Quantities of Soil Disposed Off-site
Soil Disposal - Tons Cubic Yards'

Subtitle D
(Alternative Daily Cover) 84.85 49.91
Subtitle D (Contained In) 198.62 116.84
Subtitle C (Biotreatment) 49.13 28.90

\
Notes:

1. A conversion of 1.7 tons per cubic yards was assumed.

F\projects\BCC-BSE\Cleanup ReporfiTable 4.doc
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i _ _ ) Seattle, WA 981012341
strategy = science = engineering tel: 206.292.2078 fax: 206 682 7867

February 16, 2006

Mr. Ron Timm

Washington State Department of Ecology
3180 160th Avenue S.E. .
Bellevue, WA 98008-5452

SUBJECT: SHOPS AT FIRST STREET—SOIL TO GROUNDWATER MODELING
~ RESULTS

PROJECT NUMBER: BCC-BSE.09000

Dear Mr Timm:

\

This letter provides the results of modeling performed in response to a request from the

Washington State Depariment of Ecology (Ecology) to predict the risk to groundwater from the

residual levels of perchloroethene (PCE) remaining in soil at 100 108" Avenue NE in Bellevue,

. Washington (Shops at First Street site). In surmary, the results of the modeling indicate that
the residual concentrations of PCE remaining in site soils will not cause further degradatlon of
groundwater quality

BACKGROUND

The Shops at First Street site is a currently developed commercial facility covered by buildings,

a parking lot, and sidewalks/planter strips. The narrow planter strips total no more than 1 to 2
percent of the site area.

During redevelopment of the site in 1994, subsurface soil in two [ocations was found to be
contaminated with PCE released from a former dry cleaning operation (FSM 2004). The first
location was a floor drain directly underneath the former-dry cleaner, which was located in a
commercial building The second location was soil under a nearby manhole in a site parking lot
(Figure1). Contaminated soils under the dry cleaner were excavated to a depth of 15 feet during
the redevelopment of the property Around the manhole area, contaminated soils were first
remediated using soil vapor extraction technology begmnmg in 1996. Groundwater
contamination was subsequently discovered at the site in 2002. In response, a more
aggressive approach was taken to the area around the manhole that contained the highest

concentrations of PCE. As a groundwater protection measure, the contaminated soii around tﬁ
manhole was removed to a depth of 20 feet in 2003,

The soil at the site is predominantly densely packed silty sand and the groundwater table
approximately 100 feet below ground surface (bgs). Prior borings performed to characterize t
PCE release found that soil below the base of both excavations contains PCE at |
concentrations' (Kennedy/Jenks 1994 and 2002a). Ecology requested modeling to evaluate
the low concentrations of PCE in this residually-contaminated deeper soil pese a further thre
to groundwater at the site. Investigations of groundwater quality to date have established that
two plumes of PCE exist in the upper aquifer, one downgradient of the former dry cleaners and

' Less than MTCA Method B soil cleanup levels for protection of human health at 19 6 mg/kg, but greater than the
MTCA Method A soil cleanup level for groundwater protection at 0.05 ma/kg.

E\projectsiBCC-BSEWPeat Cleanup Activites Task ,
§\WMadeling Results\BCC-BSE Soil Mode! Ltr Page 10of 5
021608.doc - ,

02/16/2006 ' |

FEQ 2172006
DEPT OF ECOLOGY




Mr. Ron Timm

February 16, 2006 - | FLOYD I SNIDER

cne downgradient of the manhole (Kennedy/Jenks 2002b). Deeper groundwater was recently

. tested by Floyd|Snider and found to be unaffected (Floyd|Snider 2005b) Prior modeling of both
groundwater plumes by Fond[Sruder indicates that the plumes attenuate to cleanup levels
within 600 feet of their origin (Floyd|Snider 2005a).

MODEL APPROACH

Modeling was performed to evaluate the rate and concentration at which the PCE would leach
from the deeper soil to the groundwater table. A one-dimensional vertical transport analytical
modeling approach was used. The specific modeling software used was SESoil (Version 6.3), a
widely used model with a high degree of regulatory acceptance stemming from its ability to
simulate remediation by natural attenuation based on diffusion, adsorption, volatilization,
biodegradation, cation exchange, and hydrolysis. SESoil also has the ability to 51mu|ate
climactic variations in specific locations, varying soil properties, and varying contaminant
concentrations with depth. Contaminant transport can be modeled either:

* Without biclogical decay (as is modeled at this site) .

» With biodegradation simulated as a first-order decay process

Further description of this model can be found on the Internet at: http:/iwww.seview com/
aboutsesojl.htm

Site Parameters and Assumptions

Soil conditions are fairly well defined at both areas of residual contamination (i.e., under the
manhole and underneath the former dry cleaner). Consistently higher PCE concentrations exist
in the soil underlying the former dry cleaners than under the manhole area. Analytical results
from borings performed at the former dry cleaners as part of a 1994 Remedial Investigation/
Feasibility Study (RI/FS) by Kennedleenks were used for defining scil conditions (Kennedy/
Jenks 1994) To simulate the varying concentrations with depth, the borings were divided into
10-foot layers up to 100 feet bgs. The analytical results from all samples collected W|th|n those
layers were then averaged. If PCE was not detected in a sample half of the reporting limit was

used as the sample result. The average concentrations of PCE in the 10-foot layers ranged from
0 003 mg/kg to 1.21 mg/kg.

For the soil below the base of the excavation in the manhole area, data from the 1994 RI/FS
and from soil samples collected during the installation of monitoring wells in 2002 were used to
define the soil conditions (Kennedy/Jenks 1994 and 2002) To simulate the varying
concentrations with depth, the soil column to 102 feet bgs was divided into layers and the
analytical results from samples collected within those layers were averaged. The average PCE
concentrations were then applied to the respective layers. Average concentrations in the layers
ranged from 0.020 mg/kg to 1.656 mg/kg. For soil above 20 feet bgs, analytical results from the
confirmational samples taken from the sidewalls and bottom of the final excavation limits were
used to define the soil conditions (FSM 2004). The seil column for the upper 20 feet was divided
into layers and the analytical results from the samples collected within those layers were
averaged. The average concentrations of PCE in this area ranged from 0.037 to 1 265 mg/kg.

The attached model outputs show the PCE concentration of leachate entering groundwater over
time.

Fiprojects\8CC-BSEWPost Cleanup Adtivites Task ;
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Other model inputs for both areas included bulk density, effective porosity, intrinsic permeability,
soil pore disconnectedness, and organic carbon content Site-specific parameters were used
whenever available, including organic carbon (average value of 0.1 percent based on prior
testing). If site-specific parameters were not available, default model values or standard
geological values for the soil types encountered were used. PCE physical and chemical
parameters used in the model are based on USEPA Region 9 parameters and were selected
from the SESoil chemical database. In order to achieve the most conservative results, the
model was run assuming no biological decay, cation exchange, or hydrolysis. Tables 1 through
3 identify the various parameters used in each scenario

To simulate seasonal climate conditions, the Seattle climate file was selected from the SESail
climate database. This climate file provides average monthly precipitation, temperature values,
and number and length of storms. The model does not directly simulate impervious surfaces,
therefore, in order to simulate the impervious surface at the site, the amount of precipitation
infiltrating into site soils was reduced to lower percentages’ that would simulate various
scenarios for the impervious surface at the site. To represent the area that precipitation would
infiltrate through to reach the residually-contaminated PCE in soil, a rectangle was drawn
around the limits of the remedial action areas and that computed area was used in the model
(Figure 1)

Three scenarios were simulated for each of the two areas: the first contained the most probable
chemical and soil parameters (Scenario 1), the other two were sensitivity analyses with different
values for intrinsic permeability (Scenario 2) and organic carbon content (Scenaric 3). Table 1
presents the modeling results for Scenario 1 at both locations. Table 2 presents the modeling
results for Scenarios 2 and 3 at the former dry cleaners, and Table 3 presents the modeling
results for Scenarios 2 and 3 at the manhole area. The specific results for the three scenarios

are included in the attached model output files. For each scenario, four different simulations
were run:

e Undeveloped with no impervious surfaces at the site (100 percent precipitation)

« Partially undeveloped (50 percent precipitation and volatilization)

« Mostly developed with limited infiltration (10 percent precipitation and volatilization)
« No infiltration (0 percent precipitation)

The model simulation was run for an appropriate amount of years for the maximum leachate
concentration to occur and reach the groundwater table Simulation beyond this time is
unnecessary, as it results in decreased leachate concentrations and, therefore, reduced PCE
concentrations in groundwater In order to determine the peak PCE concentration in
groundwater resulting from this leachate, the standard Ecology Dilution/Attenuation Factor of 20
was applied to the maximum leachate concentration.

CONCLUSIONS

Table 1 shows the modeling results for both the former dry cleaners and manhole area modeled
with four different infiltration parameters, combined with the most probable other chemical and
soil parameters |n the simulation with 10 percent infiltration (which is conservative for the area
around the storm sewer manhole) the peak groundwater concentration does not exceed

? To simulate a 90 percent impervious surface, the rainfall was reduced to 10 percent of the actual rainfall data
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0 09 pg/L at the former dry cleaners and 3.20 ug/L at the manhole area, both less than the
MTCA Method A groundwater cleanup level of 5 ug/L At 10 percent infiltration, PCE will reach
the groundwater in between 18 and 90 years. As with the other simulations, the peak PCE
concentration in groundwater occurs shortly after the leachate reaches the groundwater, with
subsequent declines over time. The length of time required for remaining manhole-area PCE to
be transported to groundwater allows a greater percentage of the PCE to be volatilized, and
therefore not reach the groundwater. In the 10 percent infiitration simulation, more than 98
percent of the PCE in soil is volatilized and not available for leaching to the groundwater table

The zero infiltration scenario applies directly to the residual soil under the former dry cleaners
because soil in that area is completely covered by a commercial building Without infiltration, the
model generates no output indicating that leaching cannot occur and so there is no vertical
transport of remaining PCE. Groundwater is therefore fully protected at this location

Table 1 also shows the modeling results for the 50 percent and 100 percent infiltration
simulations. Use of these higher infiltration rates results in more rapid transport and modeled
peak groundwater concentrations that exceed applicable standards, but are lower than the
current groundwater conditions that attenuate to cleanup levels within a short distance
downgradient (Floyd|Snider 2005a). However, note that these are conservative infiltration
scenarios that are not representative of site conditions, which involve impervious surfaces
completely covering the former dry cleaner location and virtually all of the manhole location

Sensitivity analysis Scenarios 2 and 3 model a more conservative transport and fate of the PCE,
as these scenarios involve a lower value for intrinsic permeability (Scenario 2), and a lower
organic carbon content (Scenario 3) Both Scenarios 2 and 3 result in maximum PCE
concentrations in groundwater slightly higher than Scenario 1. However, all runs simulated with
10 percent infiltration result in maximum PCE concentrations in groundwater less than the

MTCA Method A groundwater cleanup level of 5 ug/L. Results for the sensitivity analyses are
shown in Tables 2 and 3.

In summary, modeling of current site conditions indicates that the remedial measures carried
out at the site were successful in eliminating further risk to groundwater.

Sincerely yours,

FLOYDISNIDER

Jorrs 40—

Tom Colligan, LHG
Project Manager

Encl:  Reference List { Thomas Henry CQ'@“QJ@M
Tables 1-3 )
Figure 1

Model Outputs—PCE loading output files are included; climate, hydrologic, and soil input files are available
upon request
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- Table 1 ,
Transport of PCE to Groundwater Modeling Results, Most Probable Conditions

Location Former Dry Cleaner'’ Manhole Area”’
Precipitation 100% ‘50% 10%. 0% 100%. 50% 10% 0%
Hydraulic Conductivity, cm/sec. 1.0E-03 1.0E-03 1.0E-03 1.0E-03 1.0E-03 1.0E-03 1.0E-03 1.0E-03
_ [ Intrinsic Permeabifity'®, cm 1.0E-08 1.0E-08 1.0E-08 1.0E-08 1.0E-08 | 1.0E-08 1.0E-08 1.0E-08
| S | Soil Pore Disconnectedness 6 6 8 6 6 8 6 6
Effective Porosity 0.27 0.27 0.27 0.27 0.27 0.27 0.27 0.27
Organic Carbon Content (percent) 0.1 0.1 0.1 - 041 0.1 0.1 0.1 0.1

% Precipitation - 100% 50% 10% 0% 100% 50% 10% 0%

5 | Surface Volatilization Factor 100% 50% 10% 0% 100% 50% 10% 0%
Percent Volatized 37.35% 76.22% 99.81% NA 48.50% 80.57%. 98.07% NA
Percent in Soil Air 0.76% 1.93% 0.04% NA 0.66% 1.64% 0.48% NA
Percent Adsorbed on Sail 2.23% 5.30% 0.08% - NA 1.94% 4.51% 1.19% NA
Percent in Soil Moisture 0.40% 0.78% 0.01% NA 0.34% 0.67% 0.11% NA

& | Percent in Groundwaler Runoff 59.16% 15.66% | 0.00% NA 48.46% 12.49% 0.07% NA

§ PCE Mass, ug 4 85E+00 | 4.85E+09 | 4.85E+09 | 4.85E+09 | 1.52E+09 | 1.52E+09 1.52E+09 1.52E+09

X | Output File - DRY100 DRY50 DRY10 NA MAN100 MANSO 10MANPST NA
Years to Reach Groundwater 2 3 90 NA 1 2 18 NA
Year of Peak PCE Concentration in Groundwater 12 13 a0 NA 12 22 - 28 NA
Peak Leachate Goncentration, mg/L 4.30E-01 2.26E-01'| 1.74E-03 NA 5.27E-01 2.68E-01 6.39E-02 NA
Peak PCE Concentration in Groundwater™, pg/l. 21,52 11.30 - 0.09 NA 26.34 13.38 3.20 NA

Default Parameters:

Soil Chemical
Bulk Density = 1.58 glom® Water Solubility =200 mg/L
Cation Exchange Capacity = 0 Molecutar Weight = 166 g/mol
Freundlich exponent= 1 Henry's Law Constant = 1.80E-2 m>*atm/mol
' Air Diffusion Coefficient = 0.072 cm’/sec
Organic Carbon Adsorption Coefficient (ko:% = 265 (pglg)(ua/ml)
Soil Partition Coefficient = 0 (pg/g)/(ug/mL)*®
Notes: ) -
Soil parameters based on May 16, 2005 MW-6 Bonng Log, Floyd|Snider or standard.geclogical values. |
Results in bold are less than the MTCA Method A groundwater cleanup level of 5 ug/L.
1 Soil data below the former dry cleaner are based on a Kennedy/Jenks November 1994 RUFS. .
2 Soil data below the manhole area are based on a Kennedy/Jenks November 1934 RIFS, July 2002 KennedyfJenks mema, and Floyd|Snider 2004 post-excavation analytical
results.
3 Intrinsic Permeability 1s equal to the hydraulic conductivity multiplied by 1.0E-5. .
4 GConcentration in groundwater 1s based on Dilution/Attenuation Factor of 20 of the peak leachate concentration.
5 The distribution coefficient, Kq, 1s unknown, so it is based cn the fo.and ke.. The sail partition coefficient is setat 0 o allow this computation to occur.
NA  Not applicable—model cannot be run,
PCE Perchloroethene
Faproledts\BCC-BSEPost Cleanup Activites Task SWModeling Results\Tables\BCC- ) Pag'e 1 Of 1 SOiI tO Groundwater Modeling RGSUHS
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Table 2

Transpo\rt of PCE to Groundwater Sensitivity Analysis Modeling Results

Former Dry Cleaners!" ,

A S AT e
sl iz O A AR R

. 2: sed Intrinsic Permeabili 3: Dec Organic Carbon C
Scenario Decrea T :;Is:::)m ty Decreased {g% 5%)03. n Confent
) Precipitation 100% 50% 10%. 0% 100%. 50% 10% 0%
Hydraulic Conductivity, cm/sec. 1.0E-04 1.0E-04 1.0E04 1.0E-04 1.0E-03 1.0E-03 1.0E-03 1.0E-03

__ [ Intrinsic Permeability*, cm 10E-09 | 1.0ED09 | 10E-09 | 1.0E-09 1.0E-08 1.0E-08 | "1.0E-08 1.0E-08

S | Soil Pore Disconnectedness 6 6 6 6 6 6 6 6
Effective Porosity 0.27 0.27 0.27 027 - 0.27 027 0.27 0.27
Organic Carbon Content (percent) 0.1 0.1 0.1 0.1 0.05 0.05 0.05 0.05

& | Precypitation 100% 50% 10% 0% 100% 50% 10%. 0%

& | Surface Volatllization Factor® 100% 50% 10% 0% 100% 50% 10% 0%
Percent Volatized 13.57% 56.97% 99.90% NAY 37.44% 79.13% 99.97% NA
Percent in Soil Air 1.31% 500% | 0.01% NA 0.19% 0.97% 0.00% NA
Percent Adsorbed on Soil 4.46% 15.70% 0.02% NA 0.28% 1.33% 0.00% NA
Percent in Soil Moisture 1.07% 3.14% 0.00% NA 0.10% 0.39% 0.00% NA

2 | Percent in Groundwater Runoff 79.46% 18.894% 0.00% NA 61.92% 18.10% 0.01% NA

§ PCE Mass, jig 4.BSE+09 | 4.85E+09 | 4.85E+09 | 4.85E+09 4,856E+09 4,85E+09 4.85E+09 4.85E+09

& | Output File DRY100K | DRY50K DRY10K NA DRY1000C | DRY500C | DRY100C NA
Years to Reach Groundwater 2 6 143 NA 1 3 60 NA
Year of Peak PCE Concentration in Groundwater 15 29 143 NA "8 14 60 NA
Peak Leachate Concentration, mg/L 5.77E-01 3.33E-01 | 3.45E-04 NA 6.43E-01 3.40E-01 2.68E-03 NA -
Peak PCE Concentration in Groundwater', ug/L 28.83 16.63 0.02 NA 32.13 17.02 0.13 ‘NA

Default Parameters:
Soil Chemical
Bulk Density = 1.58 g/cm® Water Solubility = 200 mg/L Air Diffusion Coefficient = 0.072 cm?/sec
Cation Exchange Capacity = 0 Molecular Weight = 166 g/mol Organic Qarbon Adsaorption Coefficient (k‘x; = 265 (pg/gM/(pg/mL)
Freundlich exponent = 1 Henry's Law Constant = 1.80E-2 m*atm/mol  Soll Partition Cosfficient = 0 (ug/g)/(lig/mL) %

Notes:

Soil parameters based on May 16, 2005 MW-6 Boring Leg. Floyd{Snider or standard geological values.
Results m bold are less than the MTCA Method A groundwater cleanup level of 5 pgfl.

Soil data below the former dry cleaner are based on a Kennedy/Jenks November 15284 RIfFS.

Intrinsic Permeability !s equal to the hydraulic conductivity multiplied by 1.0E-5.
The surface volatilization factor is.reduced to match the precipitation reduction to account for the reduced volatilization that accompantes an Impenvious surface.

Concentration 1n groundwater 1s based on Dilution/Attenuation Factor of 20 of the peak leachate cancentration.

W=

NA
PCE

The distribution coeffictent, K, Is unknown, so itis based on the f..and kee. The soil partition coeffictent is set at 0 to alfow this computatien to oceur.

Not applicable—madel cannot be run.
Perchlorosthene
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FLOYDISNIDER Shops at First Street

Table 3 :
Transport of PCE to Groundwater Sensitivity Analysis Modeling Results

Manhole Area’"

Scenario 2: Decreased Insrinslc Permeability 3: Decreased Organi:: Carbon Content
(1x10™ cmisec}) {0.05%)
Precipitation 100% 590% 10%. 0% 100%. 50% 10% 0%
Hydraulic Conductivity, cm/sec. 1.0E-04 1.0E-04 1.0E-04 1.0E-04 1.0E-03 1.0E-03 1.0E-03 1.0E-03

__ | Intrinsic Permeability*), cm 1.0E-09 1.0E-09 1.0E-09 1.0E-09 1.0E-08 1.0E-08 1.0E-08 1.0E-08

3 | Soil Pore Disconnectedness 8 6 8 6 _ 6 6 6 6
Effective Porosity ' 0.27 0.27 0.27 0.27 0.27 0.27 0.27 0.27
Organic Carben Content (percent) 0.1 . 0.1 0.1 0.1 0.05 0.05 0.05 0.05

%é Precipitation . 100% 50% 10% 0% 100% 50% 10% 0%

& [ Surface Volatilization Factor™ 100% 50% 10% 0% 100% 50% 10% 0%
Percent Volatized . 24.30% 64.66% 99.61% NA 48.56% 83.04% 99.85% NA
Percent in Soil Air ) 1.12% 4.30% 0.07% NA 0.17% 0.84% 0.00% NA
Percent Adsorbed on Soil 3.81% 13.31% 0.19% NA | 0.25% 1.16% 0.00% NA
Percent in Soil Moisture . 0.92% 2.68% 0.02% NA 0.09% 0.34% 0.00% NA

£ |-Percent in Groundwater Runoff 69.72% 14.89% 0.03% NA 50.84% 14.53% 0.09% NA

2 | PCE Mass, ug 1.52E+00 | 1.52E+09 | 1.52E+09 | 1.52E+09 | 1.52E+09 | 1.52E+09 | 1.62E+09 | 1.52E+09

& | Output File MAN100K | MANSOK MAN10K NA MAN1000C | MANSOCC | MAN100OC
Years to Reach Groundwater 1 3 18 NA 1 ) 2 12 NA
Year of Peak PCE Concentration in Groundwater 17 30 37 NA 8 14 18 - NA
Peak Leachate Concentration, mg/L 7.54E-01 | 3.99E-01 | 6.22E-02 NA. 7.89E-01 4.00E-01 9.59E-02 NA
Peak PCE Concentration in Groundwater'”, pgll. | ~ 37.72 19.95 3.11 - NA 39.46 20.00 4.80 NA

Default Parameters: -

Soil R Chemical
Bulk Density = 1.58 gfcm” Water Solubility = 200 mg/L B Air Diffusion Coefficient = 0.072 cm?/sec
Cation Exchange Capacity =0 Molecular Weight = 166 g/mol . Organic Carbon Adsorption Ceefficient (koc%5= 265 (ugfg)/(ug/mL)
Freundlich exponent = 1 Henry's Law Constant = 1.80E-2 m™*atm/mo! __ Soil Partition Coefficient = 0 {ug/g)/(ug/mL) !
Notes: :
Soil parameters based on May 16, 2005 MW-6 Boning Log, Floyd|Snider or standard geclogical values.
Results i bold are less than the MTCA Method A groundwater cleanup level of 5 ugfi..
1 Soil data bejow the manhole area are based on a Kennedy/Jenks November 1994 RUFS, July 2002 Kennedy/Jenks memo, and Floyd|Snider 2004 post-excavation analytical
results. -
2 Intrinsic Permeability 1s equal to the hydraulic conductivity mulfiplied by 1.0E-5. '
3 The surface volatilization factor 18 reduced to match the precipitation reduction to account for the reduced volatilization that acccmpanies an impervious surface.
4 Concentration i groundwater 1s based on Dilution/Attenuation Factor of 20 of the peak leachate concentration.
5 The distribution coefficient, Ka, is unknown, so it is based on the f,.and k... The soil partition coefficient is set at 0 to allow this computation to accur.
NA  Not applicable—model cannot be run. ’
PCE Perchloroethene .
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SESOIL Pollutant Cycle Report

Scenario Description: Dry Cleaner, 100% Precip, 100% Volatilization,
SESOIL Output File: C:\SEVIEWBS3\DRY100 OUT

Maximum leachate concentration: 4 303E-01 mg/I

Climate File: SEATTLE
C:\SEVIEWS3\SEATTLE CLM

Chemical Fite:  PCE (Tetrachloroethylene) R9
CASEVIEWE3\PCCBCC CHM

Soil File: Densely packed silty sand, C=6, n=0 27, K=0001
CASEVIEWE3\SOILBCC SO!

Application File: PCE at Dry Cleaner, 100% Precip Conditions
C:\SEVIEWE3\BCC100 APL

SESOIL Pollutant | Percent

Process Mass {pg) | of Total
Volatilized 1.810E+09 3735
In Soil Air 3.688E+07 0.76
Sur. Runoff | 0 000E+00 0.00
In Washid 0 GO0E+00 0.00
Ads On Soil 1 082E+08 223
Hydrol Soil 0 000E+00 000
Degrad Soil . | 0 000E+00 000
Pure Phase |0 GQOE+00 000
Complexed |0 COOE+Q0 000
Immobile CEC|0.000E+0D0 000
Hydrol CEC | 0 O00E+00 0.00
In Soil Moi 1 921E+07 040
Hydrol Mois | 0 Q00E-+00 000
Degrad Mois |0 OOOE+00D ¢ 00
Other Trans |0 000E+00 000
Other Sinks | 0 Q00E+00 000
Gwr. Runoff |2.867E+09 59.16
Total Output |4 842E+09 99.80
Total Input 4 B47E+09
Input - Cutput| 4.607E+06
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SESOIL Pollutant Cycle Report

Scenario Description: Dry Cleaner, 50% Precip, 50% Volatilization .

SESOIL Output File: CASEVIEWS3\DRY50 OUT
;Eig;'; l::;t't(z"t) z?-rr%et:f Maximum leachate concentration: 2 260E-01 mgl/l
Volatilized 3.694E+09 76.22 ] ]
In Seil Air 9.330E+07 1.93 Climate File: SEATTLESD
Sur. Runoff |0.0C0E+00 0.00 ]
InWashid  [0.000E+00 | .00 | [|CFSEVIEWSI\SEASO CLA
Ads On Soil [2.570E+08 5.30 . :
Hydrol Soil  |0.000E+00 0.00 Chemical File: PCE (Tetrachloroethylene} R9
Degrad Soil | 0.000E+00 0.00 1 1 CASEVIEWS\PCCBCC CHM
Pure Phase |0 OC0E+00 0.00 .
Complexed |0.000E+00 0.00 il Fila: . i =6 n= =
Immobile CEC| 0 000E400 0.00 Soil File: . Densely packed silty sand, C=6, n=0.27, K=0 QO1
Hydrol CEC  |0.000E+00 0.00 C:\SEVIEWB3\SOILBCC SO
In Soil Mol |3 798E+07 078 _
Hydrol Mois |0 OCOE+00 000 | | Application File: PCE at Dry Cleaner, 50% Precip Conditions
Degrad Mois |0.000E+0) 0.00
Other Trans 0 COOE+00 0.00 CASEVIEWE3\DRY50 APL \
Other Sinks | 0.0C0E+0D 0.c0 —
Gwr. Runoff |7.588E+08 | 1566 | Starting Depth: 289900 cm
Total Output |4.841E+09 99.88 H . ,
Totallnpit |4 B47E209 Ending Depth: 30’50 00 cm .
Input - Output| 5.595E+06 Total Depth: 305500 cm '
SESDIL Mass Fale Plat
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Scenario Description: Dry Cleaner, 10% Precip, 10% Volatilization
SESOIL Oufput File: C:\SEVIEWE3\DRY10 OUT

SESOIL Pollutant Cycle Report

& ODE --0D8

5.00E +«09

1 00E» 0%

Poll P t . .
Seson Mgs:ﬁ;t) ot Maximum leachate concentration: 1 740E-03 mg/l
Volatilized  [4B837E+09 | 99.81 - ) .
In Soil Air 1 73BE+08B 0.04 Climate File: Seattle, 10% Precipitation
Sur. Runoff 0 O00E+Q0 0.00 . :
In Washld 0000E:00 | © 0.00 CASEVIEWS3\SEA10 CLM
Ads On Soil |4 325E+068 009 . . N
Hydrol Soil 0 000E+C0 0.00 Chemical File: PCE (Tetrachloroethylene) R9
Degrad Soil |0 000E+00 000 [ |cASEVIEWS3PCCBCC CHM '
Pure Phase |0 0O00E+Q0 0.00 . »
Complexed '|0000E+00 000 3P - ' ; =R p= -
Irmobile CEC| 0 000E+00 0.00 Soil File: Densely packed silty sand, C=6, n=0 27, K=0 001
-| Hydrol CEC |0 OODE+00 0.00 CASEVIEWEASOILBCC SO
In Soil Mol 4 148E+05 0.01 .
Hydrol Mois |0 0Q0E+00 0.00 Application File: PCE at Dry Cleaner, 10% Precip Conditions
Degrad NMois |0 OQCE+Q0 000 :
Other Trans 0 OCOE+00 0.00 CASEVIEWG3\DRY10 APL
Other Sinks |0 000E+00 0.00 _
Gwr. Runoff _|4402E+04 0.00 | Starting Depth: 2898.00 cm
Total Output |4844E+09 | 9994 |  Endi .
Totah InpLt |4 847E+09 Ending Depth: 3059.00 cm
Input - Output | 2.7 14E+06 Total Depth: 305500 cm
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SESOIL Pollutant Cycle Report

Scenario Description: Manhole, 100% Precip, 100% Volatilization
-SESOIL Output File: C:\SEVIEWE3\WMAN100.0UT

,f’riig;: n';:;g‘ﬁ; zf ;‘;‘;’;} Maximum leachate concentration: 5 268E-01 mgfl
Volatilized 7 371E+08 48 50 .
In Soil Air 1 002E+07 0 66 Climate File; SEATTLE
Sur. Runoff {0 000E-+00 0.00 .
inWashld  |0.000E+00 | 0o | |CFSEVIEWB3ISEATILE CLM
{ Ads On Soil  |2.941E+07 194
Hydrol Soil C.000E+00 0.00 ChemicaI_File: PCE (Tetrachloroethylene) R9 .
Degrad Soil  |0.000E+Q0 0.00 C:ASEVIEWE3\PCEBCC CHM ‘
Pure Phase |0.000E+Q0 0.00
Complexed {0 Q00E+0D 0.00 o Eilar ; =5 n= —
immobile CEC|0 0005400 0'00 Soil File: Densely packed silty sand, C=6, n=027, K=0001
Hydrol CEC |0 O00E+00 000 C:ASEVIEWE3\SOILBCC SOI
In Soil Moi 5 223E+06 034 . ) .
Hydrol Mois |0 0DOE+00 000 | -[ Application File: PCE at Manhole Post-excavation, 100% Precip &nd
Degrad Mois |0 000E+00 000
dther Tr‘ans . 0 000E+00 000 CASEVIEWSE3WAN100 APL
Other Sinks |0 ODDE+0Q 000 -
Gwr. Runoff |7.365E+08 | 4846 | Starting Depth: 305000 cm
Total Output [1 518E+09 99 89 i :
Total Input |1 5205408 Ending Depth: 311800 cm
Input - Output} 1.605E+06 Tota! Depth: 311000 cm
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SESOIL Pollutant Cycle Report

Scenario Description: Manhole, 50% Precip, 50% Volatilization
SESOIL Output File: CASEVIEWB3WANS0 OUT

Maximum leachate concentration: 2 676E-01 mg/i

Climate File: SEATTLESO
CASEVIEWE3\SEAS) CLM

Chemical File: PCE (Tetrachloroethylene) RS
C\SEVIEWS3\PCEBCC CHM

Soil File: Densely packed silty sand, C=6, n=0 27, K=0 001
CISEVIEWSSOILBCC.SO!

Application File: PCE at Manhole Post-excavation, 50% Precnp and V
C:\SEVIEWE3WMANSD APL

Starting Depth: 304400 cm
Ending Depth: 311800 cm
Total Depth: 311000 ecm

-S ES O IL Mass Fate Plol

YVOoLTOTAL

SESOIL Pollutant | Percent
Process Mass (ug) | of Total
Volatilized 1 224E+08 80 57
In Soil Air 2 489E+07 164
Sur. Runoff |0 00DE+Q0 000
In Washid 0 0COE+Q0 000
Ads On Soil |6 858E+07 451
Hydrol Soil 0 Q00E+Q0 0.00
Degrad Soil |0 000E+00 0.00
Pure Phase |0.000E+C0 0.00
Complexed |0.000E+00 000
Immobile CEC| 0.000E+00 000
Hydrol CEC |0 0Q00E+00 000
In Soil Mol 1 013E+07 067
Hydrol Meis | 0 000E+Q0 000
Degrad Mois |0 Q00E+00 000
Cther Trans |0 DOOE+DO 000
Qther Sinks |0 00DE+Q0 0.00
Gwr. Runoff | 1.897E+08 12.49
Total Output |1 518E+09 99 88
Total Input 1 520E+09
Input - Qutput| 1.844E+06
1 80E ~-08%
1 40E ~0 89
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Scenario Description:}

ESOIL Pollutant Cycle Report
0% Precip, 10% Volatilization

SESOIL Output File: C\SEVIEWE3WAN10 OUT

SESOIL Pollutant | Percent . .
Process | Mass {ug) | of Total Maximum leachate concentration: 6 384E-02 mg/l
Volatilized  |1490E+09 | 98.07 i i N
In Soil Air 7 288E+06 048 Climate File: Seattle, 10% Precipitation
Sur. Runoff |0 000E+Q00 000 .
InWashid  |0.000E+00 | 000 | |C'SEVIEWGSISEAIDCLM ‘
Ads On Soif | 1.813E+07 119 . .
Hydrol Soil |0 00OE+00 000 Chemical File:  PCE (Tetrachloroethylene) R9
Degrad Soil {0 000E+00 000 | [CASEVIEWSPCEBCC CHIM
Pure Phase |0.000E+00 000
Complexed |0 O000E+00 000 i Eilas i =5 n= =
lmobile CEC| 0 000E+00 0.00 Soil File: Densely packed silty sand, C=6, n=0 27, K=0 001
Hydrol CEC | 0.000E+00 000 CASEVIEWS3\SOILBCC SOl |
In Soil Moi 1 739E+06 0N . !
Hydrol Mois |0 000E+Q0 0.00 Application File: PCE at Manhole Post-excavation, 10% Precip and V
Degrad Mois |G Q00E+00 | = 000
Other Trans |00OOE+00 | 000 | |CHSEVIEWGIMANTOARL
Other Sinks |0 00DE+QD 000 - -
Gwr. Runoff _[ 1.053E+06 007 | Starting Depth: 3042.00 cm
Total Qutput |1518E+09 [ ©9.93 i th: 0 cm
Total Input 1 520E+09 Ending Depth:  3118.0 !
Input - Qutput| 1.055E+06 Total Depth: 311000 cm
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SESOIL Pollutant Cycle Report

) .

Scenario Description: Dry Cleaner, 100% Precip, 100% Volafilization, K=0.0001
SESOIL Output File:  C\SEVIEW63\DRY100K.OUT

‘Maximum leachate concentration: 5 765£-01 mg/!

Climate File: SEATTLE
CASEVIEWS3\SEATTLE CLM

Chemical File: PCE (Tetrachloroethylene) R9
CASEVIEWE3PCCBCC CHM

SoilFile: . Densely packed silty sand, C=6, n=0 27, K=0,0001
CASEVIEW6E3\SOILBCC2 SQI ’

Application File: PCE at Dry Cleaner, 100% Precip Conditions
C:ASEVIEWS3\BCC100 APL ‘

Starting Depth: 2903.00 cm

'Ending Depth: 3050.00 cm

Total Depth: 3055.00 - cm

SES0IL Maas Fatos Plot

YeL ToTAL

SESOIL Pollutant | Percent
Process Mass (ug) | of Total
Volatilized 6 577E+08 13 57
In Soil Air 6 361E+07 131
Sur. Runoff |0 Q00E+0Q 0.00
In Washlid 0.000E+00 00Q0
Ads On Soil |2 162E+08 4 45
Hydrol Soil ¢ 0O0E+00 0.00
Degrad Soil |0 000E+003 000
Pure Phase |OOOOE+00'| ~ 0.00
Complexed |0 000E+00 000
Immobile CEC| 0 000E+00 000
Hydrol CEC 0 000E+00 000
In Soil Mol 5 190E+07 1.07
Hydrol Mois |0 000E+00 0.00
Degrad Mois |0 OC0E+QD 000
Other Trans |0 OCOE+00 000
Other Sinks {0 000E+00 000
Gwr, Runoff | 3.851E+09 79.46
Total Qutput |4.840E+09 99 88
Total Input 4 847E+09
Input - Qutput]6.009E+06
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g 2 00E o‘ 9,
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SESOIL Pollutant Cycle Report
Scenario Description: Dry Cleaner, 50% Precip, 50% Volatilazation, K=0.0001

SESOIL Output File: CASEVIEWS3\DRYS0K QUT

- SEsaIL Di:;':t(zg Pereen®|  Maximum leachate concentration: 3.326E-01 mg/l
Volatilized 2 761E+09 56 97 .
In Soil Air 2 464E+08 509 Climate File: SEATTLES0
Sur. Runoff |0 C0CE+Q00 000 .
InWashid |0 000E+00 | oo | |C\SEVIEWESISEASOCLM
Ads On Soil | 7.610E+08 15870 .
HySrol soﬂl 0 O0OE+00 000 Chemical File: PCE (Tetrachloroelhylene) R9
Degrad Soil | 0 DODE+00 000 | |CASEVIEWE3PCCBCC CHM '
Pure Phase |0.000E-+00 000
Complexed |0.000E+00 0.00 il Eila- : —A n= =0 000
iamobile CEC| 0 G00E+00 000 Soil File: Densely packed silty sand, C=6, n 0.27, K=0 0001
Hydrol CEC |0 Q0OE+0D ‘000 CASEVIEWS3\SOILBCGC2 50!
In Soil Moij 1 522E+08 314
Hydrol Mois {0 C00E+00 000 Application File: PCE at Dry Cleaner, 50% Precip Conditions.
Degrad Mois {0.0C0E+00 000
Other Sinks | 0 000E+00 000 -
‘Gwr.Runoff |9.179E+08 | 18.94 | Starting Depth: 2898 00 cm
Total Qutput |4 838E+09 99 83 ndi epth: 305000 cm
Total Input 4 847E+09 Ending Dept
Input - Output| 8.149E+06 Total Depth: 305500 em

SE SO IL Muwss Faute Plat

= VO L TOTAL

2 00E +09

Concenbation imgl)

Dapth tcm)

1 OO E -

0.00E «Q ¢

0 DOE+

-1880

201

R

01 -

01 A

-02

[ ]

. mw:ﬂfﬂ?ﬂwﬁtnk’ﬁﬁ.{t‘g‘%ﬁg

S T SV e

3 IN 53 0 1L AR
oo ADS ON S0L
mm IN A0 1L B QI
mx G ND WTRTOT.AL

20
Y8 r1s

Loochato Concentration

30
\ 20 YESEO" 40

ConltaminantDepih Plat

2990 -
~2820
2940
~28080
-zeal
~30040
3020

-30 40

3060 -

~3080 -

17 1D ‘0 5o

Years



SESOIL Pollutant Cycle Reg

Scénario Description: Dry Cleaner, 10% Precip, 10% Volatlllzatlon K=0
SESOIL Output File: CASEVIEWE3\DRY10K.OUT

Maximum leachate concentration: 3. 451E-04 mg/l

Climate File: Seattle, 10% Precipitation
C\SEVIEWS3\SEATO CLM .

Chemical File; PCE (Tetrachloroethylene) R8
CASEVIEWS3\PCCBCG CHM

Soil File: Densely packed silty sand, C=6, n=0.27, K=0 0001
CASEVIEWE3\SOILBCC2.501

Application File: PCE at Dry Cleaner, 10% Precip Conditions
CASEVIEWB3\DRY10 APL

SESOIL Pollutant | Percent

Process Mass (ug) | of Tetal
Volatilized 4 B42E+09 29490
In Soil Air ~ |4226E+05 | 001
Sur. Runoff |0 Q0CE+00 0.00
In Washld 0 O0OE+00 “0.00
Ads On Soil |1.107E+06 002
Hydrol Soil 0.000E+00 o000 |
Degrad Soil |0 D00E+CD 000
Pure Phase |0 OOOE+00 0.00
Complexed |0.000E+QQ 000
Immobile CEC|0.000E+00 000
Hydrol CEC |0 O00E+0OQ 000
in Soil Moi 1 360E+05 ‘0.00
Hydrol Mois |0 000E+00 0.00
Degrad Mois {0 Q00E+00 000
Other Trans |0.000E+00 000
Other Sinks | 0.000E+Q0 000
Gwr. Runoff | 2.011E+03 0.00
Total Output |4 843E+09 | 9993
Total Input 4 B4TE+09
Input - Output | 3.258E+06

86 DOE +09

5 OO0E +09%

4 00E+09

2,008 ¢08

Concentration imgaA}
~
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- SESOIL Pollutant Cycle Report
Scenario Description: Dry Cleaner, 100% Precip, 100% Volitilazation, foc=0 0005

SESOIL Output File: C:\SEVIEW8S3\DRY1000C.OUT

Maximum leachate concentration: 6 426E-01 mg/l

Climate File:

Chemical File:

SEATTLE
CASEVIEWGSEATTLE CLM

PCE (Tetrachloroethylene) R9

C\SEVIEWE3\PCCBCC CHM

Soil File:

Dense silty sand, C=6, n=0 27, K=0 001, foc=.000
CASEVIEWSASOILBCCF SO1 l

Application File: PCE at Dry Cleaner, 100% Precip Conditions
CASEVIEWS3BCC100 APL

SESOIL Pollutant { Percent

Process Mass (ug) | of Total
Volatilized 1 814E+09 3744
In Soil Alr 9 350E+06 019
Sur. Runoff | 0.000E+00 000
In Washid 0.000E+00 000
Ads On Soil |1.371E+07 028
Hydrol Soil 0 00QE+00 0.00
Degrad Soil |0 Q00E+Q0D 000
Pure Phase |0 ODOE+CQ 0.00
Complexed |0 O0COE+00 000
immobile CEC|0.000E+00 00C0
Hydrol CEC | 0.000E+00 000
In Soil Moi 4 871E+06 010
Hydrol Mois | 0.000E+00 0.00
Degrad Mois |0 000E+00 0.00
Other Trans .| 0 000E+00 0.00
Other Sinks - | 0 000E+00 0.00
Gwr. Runoff 13.001E+09 61.92
Total Output |4 843E+09 99 94
Total Input 4 847E+09
Input - Qutput | 3.044E+06
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SESOIL Pollutant Cy cle Re 530005

' Scenario Description: Dry Cleaner, 50% Precip, 50% Vo[atlllzatlon foc=

SESOIL Output File: C.\SEVIEWSS\DRYSOOC.OUT E _ )
Pronoes | Moss o) | of Toml | Maximum leachate concentration: 3 403E:01 mg/l

Volatilized [3.835E+09 | 7813 - . '

In Soil Air 4 BO4E+07 0.97 Climate File:  SEATTLES0

Sur. Runoff |0 00OE+00 000 . ’

InWashld |0 000E+00 oo | |\SEVIENGASEASOCLM

Ads On Soil {6.465E+07 133

Hydrol Soil |0000E+00 | 000 | | Chemical File:  PCE (Tetrachlorcethylene) Re

Degrad Soil |0 0C0E+00 0.00 | | CASEVIEWG3\PCCBCC cHM K
Pure Phase |0 ODDE+00 0.00

Complexed |0 00DE+00 0.00 . =6 n= — —
immobile CEC| 0 000E+00 0.00 §oll File:’ Dense snty/sand C 6, n=0 27, K=0 001, foc~ 000 :
Hydrol CEC |0 O0GE+CD 0.00 CASEVIEWS3\SOILBCCF SOOI _ .

In Soil Moi 1911E+07 039 -

Hydrol Mois | 0 Q0DE+0D 0.00 Application File; PCE at Dry Cleaner, 50% Precip Conditions

Degrad Mois |0 0COE+00 0.00 _ J .

Other Trans |0 0OOE+00 000 | jCASEVIEWEIDRYS0APL

Other Sinks |0 0OOE+00 0.00 - ,

Gwr. Runoff . |8.774E+08 | 18.10 | Starting Depth: 200000 cm

Total Output |4843E+09 | 9992 | . i .

Totalinput |4 847E+08 Ending Depth: 305000 ecm ~
Input - Output | 3.651E+06 Total Depth: 305500 em ,
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SESOIL Pollutant Cycle Re

Scenario Descrlptlon Dry Cleaner, 10% Precip, 10% Volatilization, foc=
put File: C:\SEVIEWB3\DRY100C.OUT

SESOIL Out
SESOIL Pollutant | Percent
Process Mass (ug) | of Total
Volatilized 4 B45E+09 89 97
In Soil Air 2 800E+03 000
Sur. Runoff |0 000E+00 0.00
In Washid 0 O00E+00 0.00
Ads On Soil | 3.234E+03 000
Hydrol Soil 0.000E+00D 000
Degrad Soil {0.000E+0D0 000
Pure Phase |0 O00E+00 000
Complexed |0.000E+00 0.00
Immobile CEC|0.C00E+00 0.00
Hydrol CEC |0 GOOE+00 000
In Soil Mol 6 205E+02 000
Hydrol Mois |0 000E+D0 000
Degrad Mois |0.000E+Q0 0.00
Other Trans | 0.000E+00 poo
Other Sinks | 0.000E+00 000
Gwr. Runoff | 1.037E+05 0.00
Total Output |4 845E+09 99 97
Total Input 4 847E+09
Input - Output| 1.406E+086

6§ DOE ~0F8

0 0OQE+04Q

1 S0E

1 00E

Concentration (marL)

5 00E

0O DDE «

[P 0005

Maximum leachate concentration: 2.677E-03 mg/l

Climate File: Seattle, 10% Precipitation

CASEVIEWS3SEAT0 CLM

Chemical File: PCE (Tetrachloroethylene) R9

CASEVIEWS3\PCCBCC CHM

|
Soil File: - Dense silty sand, C=6, n=0 27, K=0 001, foc=.900

CASEVIEWS3\SOILBCCF SCI

Application File: PCE at Dry Cleaner, 10% Precip Conditions

CASEVIEWS3\DRY10 APL

\
|
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Ending Depth: 305000 cm
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Scenario Description: Manhole, 100% Precip, 100% Volatilization, K=0.0001
SESOIL Output File: CASEVIEW63\MAN100K.OUT

SESOIL Pollutant Cycle Report

Maximum leachate concentration: 7 544E-01 mg/l

élimate File:

SEATTLE

CASEVIEWB3\SEATTLE CLM

Chemical File:

Soil File:

'

PCE (Tetrachloroethylene) R9
CASEVIEWE3\PCEBCC CHM

CASEVIEWE3\SOILBCC2 SOI

)

Densely packed silty sand, C=6, n=0 27, K=0 0001

Application File: PCE at Manhole Post-excavation, 100% Precip and
CASEVIEWS3WMAN100 APL ’ :

SESOIL |- Pollutant | Percent

Process Mass (ug) | of Total
Volatilized 3 694E+08 2430
In Soil Air 1 699E+07 112
Sur. Runoff |0 000E+00 a 00
In Washid 0 000E+00 0400
Ads On Soil |5 786E+07 381
"Hydrol Soil | 0 000E+00 Q00
Degrad Soil |0 000E+00 000
Pure Phase |0 QODE+00 0.00
Complexed [0 000E+00 0.00
Immobile CEC| 0 000E+00 0.00
Hydrol CEC |0 OCOE+00 0.00
In Soil Moi 1 362E+07 092
Hydrol Mois |0 DOOE+CO ‘0.00
Degrad Mois | 0.000E+00 000
Other Trans |0 COCE+QOD 000.
Other Sinks |0 COOE+00 000
Gwr. Runoff | 1.059E+09 69.72
Total Qutput |1 517E+09 99 86
Total Input 1 520E+09
Input - Output| 2.135E+06
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SESOIL Pollutant Cycle Report
Scenano Description: Manhale, 50% Precip, 50% Volatilization, K=0.0001

[

SESOIL Output File: C:\SEVIEWS3\MANSOK OUT
eSOl MP:;I::‘?IS oiTomi |  Maximum leachate concentration: 3 989E-01 mg/l
Volatilized |9827E+08 | 6466 ] ]
In Soil Air 6 532E+07 430 Climate File: SEATTLES0
Sur. Runoff |0 000E+00 0.00 .
InWashid  [0000E+00 | . 00p | |C\SEVIEWGASEASICLM
Ads OnSoll [2022E+08 | 1331
Hydrol Soil |0 000E+00 0.00 Chemical File: PCE (Tetrachioroethylene) R9
Degrad Soil |0 000E+(0 0.00 CASEVIEW63\PCEBCC .CHM
Pure Phase |0 000E+D0 0.00 )
Complexed |0 000E+00 Q00 e -A n=— —
Immobile CEC| 0 000E+00 000 Soil File: Densely packed silty sand, C=6, n=0 27, K=0 0001
Hydrol CEC | 0.000E+00 000 | |CASEVIEWE3SOILBCCZ SO
In Soil Moi  [4.073E+07 268 _ ‘
Hydrol Mois | 0.000E+00 000 Application File: PCE at Manhole Post-excavation, 50% Precip and V
Degrad Mois |0 000E+00 0.00 ‘ ‘
Other Trans | 0 0ODE+00 000 | |CHNSEVIEWE3WANS)APL ‘
Other Sinks |0 DOOE+00 0.00 —
Gwr. Runoff [2.263E+08 | 1489 | Starting Depth: 3044.00 cm
Total Output (1517E+09 [ 9983 zndi th: m -
Total Input | 1 2208409 Ending Depth: 3118.00 cl
Input - Output | 2.534E+06 Total Depth: 3110.00 "cm
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SESOIL Pollutant Cycle Report .

Scenario Descnptlon Manhole, 10% Precip, 10% Volatilization, K=0 0001

Years

. SESOIL Output File: C:ASEVIEW63WMAN10K.OUT '
SESOIL Pollutant | Percent . . A :
Process |  Mass (ug) | of Total Maximum leachate concentratlon.‘ 6 218E-02 mg/l
Volatilized |1 513E+05 | 9961 - _ o .
In Soil Air 1 108E+086 007 Climate File: Seattle, 10% Precipitation
Sur. Runoff |0.000E+00 000 . p
InWashid  |0.000E+00 | gop | |CISEVIEWSSISEATOCLM
On Soil |2.906E+06 0.19 .
tyarol Sofl  |6.000E:00 | 000 | | Chemical File: PCE (Tetrachloroethylene) R9
Degrad Soil | 0.000E+00 0.00 CASEVIEWSPCEBCC CHM
Pure Phase |0.000E+00Q 0.00 - \
Complexed |0.000E+QD 000 L0il Fila: ; =f p= = 1
Immobile CEC| 0 000E+00 000 Soil File: Densely packed siity sand, C=6, n=0 27, K=0.000
Hydrol CEC | Q QDOE+Q0 000 CSEVIEWESOILBCC2 SO! . ]
in Soil Moi. 3 590E+05 002 S
Hydrol Mois |0 Q00E+00 000 Application File: PCE at Manhole Post-excavation, 10% Precip and V
Degrad Mois |0 000E+00 0.00 )
Other Trans | 0.000E+00 000 | [GASEVIEWEIMANIOAPL
Other Sinks | 0.000E+Q0 0.00 -
Gwr. Runoff | 5.032E+05 003 | Starting Depth: 3042.00 cm
Total Output " | 1.518E+09 99 93 i : cm
Total Input | |1 520E+09 Ending Depth:  3118.00
Input - Output | 1.123E+06 Total Depth: 3110.00° em
1 60E+dB- ‘aes°"'”°""'°p“" -—vaL TOTAL
- 3 IN 3 0L AR
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SESOIL Pollutant Cycle Report
Scenario Description: Manhole, 100% Precip, 100% Volatillzatlon foc=0 0005

C\SEVIEWGE3WAN1000C.QUT.

Maximum leachate concentration: 7.892E-01 mg/l

Climate File: SEATTLE
CASEVIEWE3\SEATTLE CLM

Chemical File: PCE (Tetrachioroethylene) R9
CASEVIEWS3WPCEBCC CHM

Soil File: Dense silty sand, C=6, n=0 27, K=0 001, foc=.000
CASEVIEWSSOILBCCF S0I

Application File: PCE at Manhole Post-excavation, 100% Precip; and
CASEVIEWE3WMAN100 APL

SESOIL Output File:

SESOIL Pollutant | Percent

Process Mass {p of Total
Volatilized  |7.381E+08 48 56
I Soil Air 2.603E+06 017
Sur. Runoff | 0.000E+00 a.00
In Washid 0.000E+00 0.00
Ads On Soil |3 818E+06 025
Hydrol Soil 0 0C0E+00 000
Degrad Soil |0 O0DE+DD 000
Pure Phase |Q O00E+00 coo
Complexed 0 000E+00 000
Immobile CEC| 0 000E+00 000
Hydrol CEC |0O000E+00 | o000
In Soil Moi 1 356E+06 009
Hydrol Mois |0 O00E+00 ¢ o0
Degrad Mcis |0 000E+00 coo
Other Trans | 0'D0OE+00 000
Other Sinks {0 O00E+00 ¢oo
Gwr. Runoff |7.728E+08 50.84
Total Output |1 518E+09 99 62
Total Input 1 620E+09
Input - Output| 1.262E+06

1 60E -

1 40E +068

9 20E 0

QDE +0

8§ 00E ¢08

Concentration (mgL}
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Ending Depth: 3118.00 c¢m
Total Depth: 311000 em
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SESOIL Pollutant Cycle Reop

Scenario Descrlptlon Manhole, 50% Precip, 50% VoIatlllzatlon foc=00

SESOIL Output File: C:\SEVIEW6E3\MAN500C.OUT

SESOIL Pollutant | Percent - I
Process | Mass (ug] | of Total Maximum leachate concentration: 4 000E-01 mg/I

Volatilized 1.262E+09 8304 . .
In Seil Air 1.275E+07 084 Climate File; SEATTLESO

Sur. Runoff |0 000E+00 coe . :

In Washid 3 000E+00 0.00 CASEVIEWB3\SEAS0 CLM

Ads On Soil | 1.756E+07 1.16 . .
Hydsm]n So?,' S_OOSEIOO 0.00 Chemical File:  PCE (Tetrachioroethylene) R9

Degrad Soil |0 000E+00 000 CA\SEVIEWS3\PCEBCG CHM

Pure Phase |0 O0ODE+00 0400 .

Complexed |0 0ODE+00 0.00 i Eila. ; -6 n= =0 00 =
Immobile CEC| 0.000E400 000 Soil File: Dense sﬂty.sand, C=6, n=0 27, K=0 001, foc= 000
Hydrol CEC | 0.000E+00 0.00 CHSEVIEWS3\SOILBCCF SOl

In Solf Moi |5 191E+06 034
Hydrol Mois | 0 D00E+00 000 Application File: PCE at Manhole Post-excavation, 50% Precip and V
Degrad Mols |0 DOCE+Q0 000
Other Trans  [0.000E+Q0 | 000 | |CASEVIEWGIWANSO APL
Other Sinks | 0.000E+00 0.00

Gwr. Runoff |2.208E+08 | 1453 | Starting Depth: 3046.00 cm

Total Qutput |15186+09 | 99 91 " )
Total Input |1 520E+09 .| Ending Depth: 311800 cm

Input - Output|1.397E+06 Total Depth: 311000 em
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SESOIL Pollutant Cycle Reop

Scenario Description: Manhole, 10% Precip, 10% Volatlllzatton foc-O 0C0
SESOIL Output File: CASEVIEWE3\MAN100C OUT

Maximum leachate concentration: 9 594E-02 mg/I

Climate File: Seattle, 10% Prec:pltatlon
c: \SEVIEWsa\SEM oCLM

Chemical File: PCE (Tetrachloroethylene) R9
C:A\SEVIEWB3WPCEBCC CHM

Soil File: Dense silty sand, C=6, n=0 27, K=0 001, foc= 000
CASEVIEWE3\SCILBCCF SOI

Application File: PCE at Manhole Post-excavation, 10% Precip and V
CASEVIEWG3WAN1T0 APL :

Starting Depth: 304200 cm
Ending Depth: 3118.00 cm
Total Depth: 311000 cm

SESOIL Mass Fale Plot

SESOIL Pollutant | Percent

Process Mass (ug) | of Total
Volatilized 1 517E+09 09 85
In Soil Air 4.521E+04 0.00
Sur. Runoff |0 Q00E+00 000
In Washid 0 O00E+00 oQo
Ads On Soil |5 625E+04 ¢oo
Hydrol Soll 0 000E+00 0:.00
Degrad Soil |0 000E+00 0.00
Pure Phase |0 OCDE+00 0.00
Ccmplexed |0 O00E+00 0.00
Immobile CEC|0 G0OOE+00 0.00
Hydrol CEC |0 DOQE+00 0.00
In Soil Moi 1 Q79E+04 0.00
Hydrol Meis |0 O00E+00 000
Degrad Mois |0 000E+0C 0.00
Other Trans |0.000E+0Q0 000
Other Sinks | 0.000E+00 000
Gwr. Runoff | 1.302E+06 0.09
Total Qutput |1 519E+09 99 94
Total Input 1.520E+09
Input - Output|8.772E+05
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