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T E C H N I C A L  M E M O R A N D U M  

TO: Glynis Carrosino – Washington State Department of Ecology Northwest Regional 
Office (by email and mail) 

cc: Thomas Markl – Nelgroup Properties LLC (by email) 
Mike Warfel – Washington State Department of Ecology (by email) 

FROM: Jennifer L. Moore, Senior Scientist; Norman D. Colby, L.G., L.H.G, Principal 
Hydrogeologist; and Brani Jurista, L.G., Principal Geologist 

DATE: January 3, 2019 

RE: REQUEST FOR SITE-WIDE NO FURTHER ACTION DETERMINATION 
FORMER CLEANING CENTER OF REDMOND 
15796 REDMOND WAY 
REDMOND, WASHINGTON 
FACILITY/SITE IDENTIFICATION NO. 26296554 
VCP IDENTIFICATION NO. NW3166 
FARALLON PN: 650-001 

 

Farallon Consulting, L.L.C. (Farallon) has prepared this Technical Memorandum to provide 
supplemental information required by the Washington State Department of Ecology (Ecology) for 
issuance of a Site-wide No Further Action (NFA) determination associated with a historical release 
of tetrachloroethene (PCE) at the Former Cleaning Center of Redmond at 15796 Redmond Way 
in Redmond, Washington. The Former Cleaning Center of Redmond is part of a commercial 
property (Tax Parcel No. 719890-0080) northwest of the intersection of 160th Avenue Northeast 
and Redmond Way (herein referred to as the Property) (Figure 1). The site associated with the 
Former Cleaning Center of Redmond PCE release consists of the source area proximate to the 
former dry cleaning facility and the groundwater plume area extending off the Property to the 
northwest, where PCE concentrations previously exceeded the applicable Washington State Model 
Toxics Control Act Cleanup Regulation (MTCA) cleanup level for groundwater (herein referred 
to as the Site) (Figure 2). PCE is the only constituent of concern (COC) for the Site. 

A cleanup action by soil vapor extraction (SVE) was previously completed under Ecology 
Voluntary Cleanup Program (VCP) Identification No. NW1324 (the original VCP number), 
resulting in a Property-specific NFA determination from Ecology on April 1, 2011. The objective 

http://www.farallonconsulting.com/
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of this Technical Memorandum is to provide Ecology with supplemental information regarding 
potential future risk to human health and the environment throughout the Site posed by residual 
concentrations of PCE in groundwater. 

Farallon previously prepared and submitted the following documents to Ecology on behalf of 
Nelgroup Properties LLC with a request for an NFA determination for the entire Site under VCP 
Identification No. NW3166 (the current VCP number): 

• Site Closure Report Addendum, Former Cleaning Center of Redmond, 15796 Redmond 
Way, Redmond, Washington dated April 26, 2017, prepared by Farallon for Nelgroup 
Properties LLC (Site Closure Addendum) (provided in Attachment A); and 

• Letter Regarding Response to Request for Additional Information, Former Cleaning Center 
of Redmond, 15796 Redmond Way, Redmond, Washington dated May 23, 2018 from Ms. 
Jennifer L. Moore and Mr. Brani Jurista of Farallon to Ms. Sonia Fernandez of Ecology 
(Additional Information Letter) (provided in Attachment B). 

Farallon and Mr. Thomas Markl of Nelgroup Properties L.L.C. met with representatives of 
Ecology on July 25, 2018, at which time the Ecology representatives provided feedback on the 
Site Closure Addendum and the Additional Information Letter, and identified needed supplemental 
information, which is provided in this Technical Memorandum. A follow-up meeting between 
Farallon and Ecology was held on October 15, 2018 to further discuss the content to be included 
in this Technical Memorandum. During the July and October 2018 meetings and in subsequent 
email communications, Ecology requested the following supplemental information: 

• Redefined list of media of concern for the Site; 

• Redefined list of cleanup levels established under MTCA for the Site; and 

• Empirical demonstration that PCE concentrations remaining in soil and groundwater at the 
Site will not result in future exceedances of the groundwater cleanup levels established for 
the Site under MTCA. 

The following sections provide the supplemental information requested by Ecology prior to 
issuance of a Site-wide NFA determination. 

MEDIA OF CONCERN 

The media of concern defined for the Site under the original VCP number that were documented 
in the April 1, 2011 Property-specific NFA determination1 were soil, groundwater, and indoor air. 
Although the PCE plume in groundwater extended northwest toward the Sammamish River, the 
PCE concentrations detected in groundwater at monitoring well MW-8, located within 

                                                 
1 Letter Regarding No Further Action at a Property Associated with a Site: Cleaning Center of Redmond – 15796 
Redmond Way, Redmond, WA 98052 from Mr. Michael Kuntz of Ecology to Mr. Markl of Nelson Real Estate 
Management, L.L.C. 

http://www.farallonconsulting.com/
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approximately 80 feet of the river, were low and remained relatively stable. Based on these data, 
Ecology indicated that surface water was not a potential medium of concern. 

Operation of the SVE system between 2003 and 2006 resulted in a significant reduction of the 
PCE mass in soil, which was affecting groundwater and posing a risk to indoor air quality. PCE 
concentrations detected at the Property were less than the cleanup levels for soil, groundwater, and 
indoor air, which resulted in the issuance of the Property-specific NFA determination by Ecology 
in 2011. However, Ecology cited a need to eliminate future risk to human health and the 
environment posed by residual PCE in groundwater. Confirmation that PCE concentrations in 
groundwater will remain less than the established cleanup level, accomplished via groundwater 
modeling, is required to obtain a Site-wide NFA determination. 

CLEANUP LEVELS 

The following cleanup levels were established for the Site under the original VCP number and are 
documented in the April 1, 2011 Property-specific NFA determination letter.1 Farallon and 
Ecology agreed to retain these cleanup levels under the current VCP number per Sections 
702(12)(b) and 702(12)(c) of Chapter 173-340 of the Washington Administrative Code. PCE is 
the only COC for the Site, because it is the only constituent to have historically exceeded cleanup 
levels for the media of concern established for the Site. The cleanup levels established for PCE are 
presented below by medium of concern: 

• Soil: The standard MTCA Method A cleanup level of 0.05 milligram per kilogram for 
protection of drinking water, indoor air, and unrestricted land use. 

• Groundwater: The standard MTCA Method A cleanup level of 5 micrograms per liter 
(µg/l) for protection of drinking water. 

• Indoor air: A modified Method B cleanup level of 4.27 micrograms per cubic meter for 
protection of commercial workers. 

EMPIRICAL DEMONSTRATION AND GROUNDWATER MODELING 

The source area for the PCE release at the Property was remediated from 2003 to 2006 through 
the use of an SVE system. Confirmation soil sampling conducted in the source area in June 2007 
indicated that the cleanup level for PCE was achieved throughout the Property (Table 1). Four 
quarters of confirmation groundwater sampling was conducted at monitoring wells MW-1 through 
MW-3, MW-5 through MW-7, and MW-9 between 2006 and 2007 (Figure 2). Groundwater 
monitoring at monitoring well MW-8, located east of the Sammamish River, had been 
discontinued after the August 2004 sampling event due to COC concentrations consistently being 
below the cleanup level established for the Site (Table 2). The results from confirmation 
groundwater sampling indicated that PCE concentrations consistently were less than the MTCA 
Method A cleanup level. Low concentrations of PCE persisted, but were expected to attenuate. 
Ecology concurred that the residual PCE concentrations in soil and groundwater no longer posed 
a risk to human health or the environment, and issued the NFA determination for the Property. 

http://www.farallonconsulting.com/
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During recent discussions between Farallon and Ecology regarding issuance of a Site-wide NFA 
determination, Ecology requested that groundwater modeling be conducted to demonstrate that 
residual PCE in soil and groundwater does not pose a potential future risk to human health or the 
environment throughout the Site. With approval from the Ecology Site Manager, Farallon 
performed groundwater modeling using the U.S. Environmental Protection Agency BIOCHLOR 
groundwater model, an analytical fate and transport model that simulates 1-dimensional advection, 
3-dimensional dispersion, linear adsorption, and reductive dechlorination with or without decay2. 

Ecology further requested that the model be run based on specific data objectives to demonstrate 
that PCE concentrations in groundwater will not exceed the groundwater cleanup level throughout 
the Site in the future. The following sections present the specific data objectives requested by 
Ecology and the corresponding groundwater model results. 

GROUNDWATER MODEL INPUTS 
Model inputs were based on field measurements where available, or on literature values if Site-
specific data were unavailable. Key model input parameters are listed in Table 3 and briefly 
discussed below. 

Source Area Concentrations 
Various source concentrations for PCE were used in different iterations of the model to address 
Ecology data objectives. Because PCE degradation products were present at very low or non-detect 
concentrations in groundwater at the Site, model source area concentrations for trichloroethene, 
cis-1,2-dichloroethene, and vinyl chloride were set to zero. 

Source Type and Simulation Time 
The source type can be set to a continuous or a decaying source. An initial calibration with a 
continuous source was conducted, as described below. Following calibration, a decaying source 
was assumed in the model because the PCE source area was remediated between 2003 and 2006. 
The model was run for a period of 20 years for calibration and subsequent evaluation of PCE 
attenuation to address the first data objective. 

Hydraulic Conductivity and Gradient 
The hydraulic conductivity value was based on information provided in the Groundwater Flow 
Model Development Report, City of Redmond Groundwater Model, Redmond, Washington dated 
March 30, 2018 prepared for the City of Redmond by GeoEngineers, Inc. An average hydraulic 
conductivity of 3,000 feet per day (1.1 centimeter per second) was used for the BIOCHLOR 
modeling. This hydraulic conductivity value was based on data for City Well No. 4, the City of 
Redmond water-supply well closest to the Site, approximately 1,500 feet to the north-northwest of 
the source area. City Well No. 4 is screened in the Redmond alluvial aquifer, which corresponds 
with the groundwater affected by the release of PCE throughout the Site. A hydraulic gradient of 

                                                 
2 https://www.epa.gov/water-research/biochlor-natural-attenuation-decision-support-system. 
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0.0023 foot per foot was calculated using the May 2007 groundwater elevation data presented on 
Figure 2. 

Biotransformation Rate (Half-Life) 
Biotransformation was not incorporated into this modeling effort because PCE degradation was 
negligible based on the absence of degradation compounds in groundwater. Therefore, 
biotransformation is not a significant factor that would affect attenuation of PCE throughout the 
Site. 

Dispersion 
Longitudinal dispersion was calculated using the Xu and Eckstein method because it provides a 
more-conservative (lower) dispersion value than using a percentage of plume length. Longitudinal 
dispersion was estimated based on a plume length of 700 feet, represented by the approximate 
distance from the source area to the eastern edge of the Sammamish River as shown on Figure 2. 
The resulting longitudinal dispersion was calculated to be approximately 21.5 feet. Transverse 
dispersion was set to 2.15 feet, which is 10 percent of the longitudinal dispersion, the rule of thumb 
specified in the BIOCHLOR user’s manual3. Vertical dispersion was set to 1x10-99 (negligible) 
based on the prior evaluation of the vertical distribution of PCE in groundwater, discussed in the 
Site Closure Addendum. 

Model Area Width and Length 
The model width was set to 200 feet, a reasonable width for the Site (Figure 2). The model length 
was set to 700 feet, the approximate distance from the source area to the Sammamish River, and a 
reasonable length for centerline plume estimates. 

Source Area Width and Thickness 
The source area width was conservatively specified as 50 feet based on historical soil data and the 
size of the dry cleaning suite. The source area thickness was specified as 15 feet based on historical 
soil and groundwater data. The source area thickness is equivalent to the screen length of 
monitoring well MW-4, and thus represents the upper aquifer thickness, where PCE was present 
in groundwater. The source area thickness does not affect the modeled results for this Technical 
Memorandum because the simulation used a centerline plume with negligible vertical dispersion. 

Effective Porosity, Soil Bulk Density, and Fraction Organic Carbon 
No Site-specific data were available for effective porosity, soil bulk density, or fraction organic 
carbon. Default literature values provided in BIOCHLOR therefore were used for the modeling 
effort (Table 3). 

                                                 
3 BIOCHLOR Natural Attenuation Decision Support System, User's Manual, Version 1.0 dated January 2000, 
prepared by the U.S. Environmental Protection Agency. 
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Retardation 
Adsorption to the soil matrix can reduce the concentration of dissolved contaminants moving 
through groundwater. The retardation factor is the ratio of the groundwater seepage velocity to the 
rate of organic chemical migration in groundwater. No Site-specific data were available for soil 
bulk density, fraction organic carbon, or a partition coefficient (used to calculate retardation). 
Default literature values provided in BIOCHLOR therefore were used for the modeling effort. The 
default retardation value of 2.25 was used in the model. 

The following sections provide Ecology’s recommended data objectives in italicized text, and 
Farallon’s responses based on the results from the groundwater modeling, in Roman text. 

GROUNDWATER MODELING 2000 TO PRESENT 
Use the 12/20/2000 PCE concentration at monitoring well MW-4 (28 [micrograms per liter] ug/L) 
as the source strength. Check model concentrations with time at downgradient MW-8 and compare 
with MW-8 data. 

Using the BIOCHLOR model inputs described above, simulations were performed to provide a 
rough calibration to observed PCE concentrations since 2000, and to estimate PCE concentrations 
in groundwater down-gradient of monitoring well MW-4 over time. Centerline plume analysis was 
performed as a conservative approach to estimate the maximum PCE concentration at the modeled 
end point. For the initial calibration, a constant source concentration of 28 µg/l from the time 
period prior to source removal was simulated at monitoring well MW-4 (Figure 3A) and compared 
to maximum observed concentrations at down-gradient wells MW-7 and MW-8 for the year 2000 
(Figure 3B). As shown on Figure 3B, a reasonable match was obtained at wells MW-7 and MW-
8, indicating a good calibration to conditions prior to source removal. 

A decaying source was then specified in the model (Figure 4A) to simulate PCE attenuation in 
groundwater after source removal. Model results (Figure 4B) indicated an acceptable match 
between simulated and measured PCE concentrations at these locations at an elapsed time of 
4 years (representing 2004 conditions). These model results represent the time required, with 
gradual source removal, for PCE concentrations at the source area and down-gradient of the source 
area to attenuate to observed conditions. 

At a simulation time of 18 years, roughly equivalent to the current 2018 time period assuming a 
start time of December 2000 (used as the source timing at monitoring well MW-4), the model 
predicted groundwater PCE concentrations of approximately 0.05 µg/l at the source area, and 
approximately 0.02 µg/l at a distance of 700 feet from the source area, the approximate distance 
from the source area to the Sammamish River (Figure 4C). These results suggest that PCE 
concentrations in groundwater have decreased substantially since the SVE cleanup activities 
concluded in 2007, and that PCE concentrations will continue to decrease over time. 

A quick plot of MW-4/MW-9 and MW-8 data will show the MW-4 “peak” likely appeared at MW-8 
in 5/10/2004. Provide graphs to show this. Compare the estimated travel time indicated by the 
time-series plot to travel time predicted by the model. 

http://www.farallonconsulting.com/
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Farallon used the BIOCHLOR model to estimate the travel time of PCE from the source area at 
monitoring well MW-4 to the Sammamish River so the effects of dispersion and retardation would 
be incorporated into the estimate. Using a constant PCE source of 28 µg/l (Figure 5A), the modeled 
time period was adjusted until the breakthrough of PCE at 1 µg/l could be determined in the model 
output (Figure 5B). A travel time of 0.13 year (47.5 days) was calculated by the model, which 
represents the time required for PCE to migrate from the source area to the Sammamish River. 
This travel time is reasonable given the high hydraulic conductivity of the aquifer material in the 
region. Based on this travel time, any peak concentration that may have passed from monitoring 
well MW-4 to MW-8 would have occurred between sampling events, and would not have been 
observed in the quarterly groundwater monitoring data. 

GROUNDWATER MODELING 2007 TO PRESENT 
Use the 5/15/2007 data to evaluate model predictions through October 2018. 

Farallon simulated the likely concentrations of PCE in groundwater in 2018 using the PCE 
concentrations from the February 28, 2007 groundwater monitoring event in the BIOCHLOR 
model instead of those from the May 15, 2007 event because the concentration of PCE in down-
gradient monitoring well MW-7 was slightly higher than the concentration of PCE in source area 
monitoring well MW-9 (Table 2), causing technical issues with the simulation using the May 15, 
2007 data. 

A PCE concentration of 2.4 µg/l in monitoring well MW-9 was used as a decaying source 
concentration for the simulation (Figure 6A). A decaying source was used based on the 
remediation of the source area. According to the BIOCHLOR model, the expected concentration 
of PCE in groundwater in 2018 (Figure 6B) based on February 28, 2007 PCE concentrations would 
be: 

• 0.05 µg/l at monitoring well MW-9; 

• 0.03 µg/l at monitoring well MW-7; and 

• 0.019 µg/l at the Sammamish River. 

These concentrations are less than the cleanup level of 5.0 µg/l that was established for the Site 
under MTCA and, based on model results, will continue to decrease with time. 

GROUNDWATER MODELING FOR MONITORING WELL MW-5 
Discuss the presence, fluctuations, and potential source(s) of PCE in cross-gradient/up-gradient 
monitoring well MW-5 and potential impacts on the Site contaminant plume. Use the model to 
assess downgradient transport along the flow path of MW-5, MW-1, MW-2 and westward to the 
Sammamish River through October 2018. 

No known confirmed up-gradient source of PCE associated with PCE concentrations at monitoring 
well MW-5 was identified during previous investigation work conducted by Farallon. However, 
Farallon recently reviewed a list of other known cleanup sites in the vicinity of the Site using the 

http://www.farallonconsulting.com/
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What’s In My Neighborhood online database provided by the Ecology Toxics Cleanup Program4. 
Farallon identified ARCO Facility No. 6067 (ARCO 6067) as a potential up-gradient source of 
PCE to the Site. ARCO 6067 was reported to Ecology on June 11, 1991, and has been issued 
Ecology Cleanup Site ID No. 8752. ARCO 6067 was enrolled in the Ecology VCP and was 
assigned VCP Identification No. NW2736. Constituents of concern for ARCO 6067 are: total 
petroleum hydrocarbons as gasoline-, diesel-, and oil-range organics; benzene; toluene; 
ethylbenzene; xylenes; PCE; carcinogenic polycyclic aromatic hydrocarbons; and polychlorinated 
biphenyls.  

Atlantic Richfield Company requested an NFA determination for ARCO 6067, which was denied 
by Ecology in a letter dated March 30, 2015.5 Ecology cited a lack of vertical and horizontal 
delineation of PCE impacts in soil, and inadequate assessment of PCE in groundwater as data gaps. 
ARCO 6067 left the VCP on February 13, 2017 and re-enrolled in the Petroleum Technical 
Assistance Program under the Petroleum Liability Insurance Agency and was issued Identification 
No. PNW098. The Remedial Excavation Work Plan, BP Facility No. 6067, 8009 164th Avenue NE, 
Redmond, Washington dated October 19, 2018 prepared by Arcadis U.S., Inc. for Remediation 
Management Services Company, BP West Coast Products, LLC indicated that ARCO 6067 is 
slated for demolition, and that existing underground storage tanks will be removed. The area 
around the former waste-oil underground storage tank where PCE and other contaminant impacts 
have been confirmed will be overexcavated. The Remedial Excavation Work Plan did not mention 
conducting additional groundwater monitoring for PCE. ARCO 6067 is a potential up-gradient 
source of PCE impacting the Site. No other recent facilities were identified in the What’s In My 
Neighborhood database. 

Farallon simulated PCE transport from cross- to up-gradient monitoring well MW-5 toward the 
Sammamish River. A continuous source of 4.8 µg/l (the maximum PCE concentration detected in 
this well; Table 2; Figure 2) was first applied at monitoring well MW-5 (Figure 7A) to simulate a 
worst-case scenario, assuming that PCE concentrations do not attenuate over time along the flow 
path from monitoring well MW-5 to the Sammamish River. A source length of 700 feet was used 
as a conservative approach, and to allow direct comparisons to the modeling conducted for 
monitoring well MW-4. As shown on Figure 7B, PCE concentrations of approximately 1.7 µg/l 
were simulated at the down-gradient limit of the model, which is less than the groundwater cleanup 
level established for the Site under MTCA. 

A decaying PCE source concentration of 4.8 µg/l was then applied to monitoring well MW-5 
(Figure 8A). Other model input parameters were unchanged. A calibration was performed to 
approximate observed PCE concentrations measured in February 2006 at down- to slightly 
cross-gradient monitoring wells MW-1 and MW-2 (Figure 8B). The model was run for a period 
of 18 years to estimate down-gradient PCE concentrations over time, and to estimate current 
(2018) conditions with a decaying source. As shown on Figure 8C, the simulated PCE 
concentrations were reduced to approximately 0.13 µg/l at monitoring well MW-5, and to 
                                                 
4 https://fortress.wa.gov/ecy/neighborhood/ 
5 Letter regarding Further Action at the following Site: ARCO Station 6067, 8009 164th Avenue NE, Redmond, 
Washington from Ms. Heather Vick of Ecology to Mr. Charles Carmel of Atlantic Richfield Company. 
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approximately 0.05 µg/l at the down-gradient limit of the model. The model results indicate that 
PCE concentrations at and along the groundwater flow path from monitoring well MW-5 are less 
than the groundwater cleanup level of 5.0 µg/l, and do not pose an existing or future risk to human 
health or the environment. 

CONCLUSIONS 

Farallon performed several iterations of groundwater modeling using the BIOCHLOR 
groundwater model to address the data objectives for the Site recommended by Ecology. The 
results from the groundwater modeling show that PCE concentrations in groundwater will remain 
less than the groundwater cleanup level established for the Site under MTCA, and will continue to 
attenuate over time. 

Residual PCE concentrations in soil and groundwater throughout the Site are less than the cleanup 
levels and are not a future risk to human health or the environment. Therefore, Farallon requests 
that Ecology issue a Site-wide NFA determination for the Former Cleaning Center of Redmond. 

Attachments: Figure 1, Site Vicinity Map 
Figure 2, Groundwater Elevation Contours and PCE Concentrations in Groundwater 
Figure 3A, BIOCHLOR Model Inputs – Continuous Source at MW-4 
Figure 3B, Simulated PCE Concentration Downgradient of MW-4 With Continuous 

PCE Source of 28 µg/l, Estimated PCE Concentrations at 18 Years After 
Release (2018) 

 Figure 4A, BIOCHLOR Model Inputs – Decaying Source at MW-4 
 Figure 4B, Simulated PCE Concentration Downgradient of MW-4 with Decaying 

PCE Source of 28 µg/l, Calibrated to PCE Concentrations Detected in 
May 2004 in MW-7 and MW-8 

 Figure 4C, Simulated PCE Concentration Downgradient of MW-4 with Decaying 
PCE Source of 28 µg/l, Estimated PCE Concentrations 18 Years After 
Release (2018) 

 Figure 5A, BIOCHLOR Model Inputs for Travel Time Model – Continuous Source 
at MW-4 

 Figure 5B, Simulated Breakthrough of PCE at 1 µg/l Downgradient of MW-4 with 
Continuous PCE Source of 28 µg/l 

 Figure 6A, BIOCHLOR Model Inputs – Decaying Source at MW-9 Using 2007 Data 
 Figure 6B, Simulated PCE Concentration Downgradient of MW-9 with Decaying 

PCE Source of 2.4 µg/l, Estimated PCE Concentrations 11 Years After 
February 2007 Sample Event (2018) 

 Figure 7A, BIOCHLOR Model Inputs – Continuous Source at MW-5 
 Figure 7B, Simulated PCE Concentration Downgradient of MW-5 at 20 Years with 

Continuous Source 
 Figure 8A, BIOCHLOR Model Inputs – Decaying Source at MW-5 

Figure 8B, Simulated PCE Concentration Downgradient of MW-5 at 4 Years with 
Decaying Source 
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 Figure 8C, Simulated PCE Concentration Downgradient of MW-5 at 18 Years 
(2018) with Decaying Source 

 Table 1, Summary of Confirmation Soil Analytical Results – HVOCs 
Table 2, Summary of Groundwater Analytical Results – HVOCs 

 Table 3, Fate and Transport Modeling Input Parameters for BIOCHLOR 
Groundwater Model 

Attachment A, Site Closure Addendum 
Attachment B, Additional Information Letter 

JLM/NDC/BJ:bjj  
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Figure 3A
BIOCHLOR Model Inputs - Continuous Source at MW-4

Former Cleaning Center of Redmond
Redmond, Washington
Farallon PN: 650-001

BIOCHLOR Natural Attenuation Decision Support System Redmond Clean. Ctr. Data Input Instructions:
Version 2.2 Redmond, WA 115 1.  Enter value directly....or
Excel 2000 Run Name 2. Calculate by filling in gray

 TYPE OF CHLORINATED SOLVENT: Ethenes 5. GENERAL 0.02 cells. Press Enter, then
Ethanes Simulation Time* 20 (yr) (To restore formulas, hit "Restore Formulas" button )

1. ADVECTION Modeled Area Width* 200 (ft) Variable*        Data used directly in model. 
Seepage Velocity* Vs 8725.5 (ft/yr) Modeled Area Length* 700 (ft) Test if

or Zone 1  Length* 700 (ft) Biotransformation
Hydraulic Conductivity K 1.1E+00 (cm/sec) Zone 2  Length* 0 (ft) is Occurring
Hydraulic Gradient  i 0.0023 (ft/ft)
Effective Porosity  n 0.3 (-) 6. SOURCE DATA TYPE: Continuous
2. DISPERSION Single Planar
Alpha x* 21.5 (ft)
(Alpha y) / (Alpha x)* 0.1 (-)     Source Thickness in Sat. Zone* 15 (ft)
(Alpha z) / (Alpha x)* 1.E-99 (-) Y1
3. ADSORPTION Width* (ft) 50
Retardation Factor* R ks*

or Conc. (ug/L)* C1 (1/yr)
Soil Bulk Density, rho 1.6 (kg/L) PCE 28.0 0
FractionOrganicCarbon, foc 1.8E-3 (-) TCE 0 View of Plume Looking Down
Partition Coefficient Koc DCE 0

PCE 426 (L/kg) 5.09 (-) VC 0 Observed Centerline Conc. at Monitoring Wells 
TCE 130 (L/kg) 2.25 (-) ETH 0
DCE 125 (L/kg) 2.20 (-)
VC 30 (L/kg) 1.28 (-) 7. FIELD DATA FOR COMPARISON
ETH 302 (L/kg) 3.90 (-) PCE Conc. (ug/L) 15.0 8.5

Common R (used in model)* = 2.25 TCE Conc. (ug/L)
4. BIOTRANSFORMATION -1st Order Decay Coefficient* DCE Conc. (ug/L)
Zone 1  (1/yr) half-life (yrs) Yield VC Conc.   (ug/L)

PCE          TCE 0.000 0.79 ETH Conc. (ug/L)
TCE          DCE 0.000 0.74 Distance from Source (ft) 0 240 600
DCE           VC 0.000 0.64 Date  Data Collected MW-7 MW-8
VC           ETH 0.000 0.45 8. CHOOSE TYPE OF OUTPUT TO SEE:

Zone 2  (1/yr) half-life (yrs)
PCE          TCE 0.000
TCE          DCE 0.000
DCE           VC 0.000
VC           ETH 0.000

Vertical Plane Source:  Determine Source Well 
Location and Input Solvent Concentrations

Paste 

Restore 
RUN CENTERLINE 

Help

Natural Attenuation
Screening Protocol

L

W

or

RUN ARRAY

Zone 2=
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C

RESET

Source Options

SEE OUTPUT


HELP

Calc.
Alpha x



Figure 3B
Simulated PCE Concentration Downgradient of MW-4 With Continuous PCE Source of 28 ug/L 

Estimated PCE Concentrations at 18 Years After Release (2018) 
Former Cleaning Center of Redmond

Redmond, Washington
Farallon PN: 650-001

DISSOLVED CHLORINATED SOLVENT CONCENTRATIONS ALONG PLUME CENTERLINE (ug/L) at Z=0

Distance from Source (ft)
PCE 0 70 140 210 280 350 420 490 560 630 700
No Degradation 28.000 23.811 19.369 16.648 14.806 13.460 12.422 11.592 10.908 10.332 9.839

Biotransformation 28.0000 23.811 19.369 16.648 14.806 13.460 12.422 11.592 10.908 10.332 9.839
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Figure 4A
BIOCHLOR Model Inputs - Decaying Source at MW-4

Former Cleaning Center of Redmond
Redmond, Washington
Farallon PN: 650-001

BIOCHLOR Natural Attenuation Decision Support System Redmond Clean. Ctr. Data Input Instructions:
Version 2.2 Redmond, WA 115 1.  Enter value directly....or
Excel 2000 Run Name 2. Calculate by filling in gray

 TYPE OF CHLORINATED SOLVENT: Ethenes 5. GENERAL 0.02 cells. Press Enter, then
Ethanes Simulation Time* 20 (yr) (To restore formulas, hit "Restore Formulas" button )

1. ADVECTION Modeled Area Width* 200 (ft) Variable*        Data used directly in model. 
Seepage Velocity* Vs 8725.5 (ft/yr) Modeled Area Length* 700 (ft) Test if

or Zone 1  Length* 700 (ft) Biotransformation
Hydraulic Conductivity K 1.1E+00 (cm/sec) Zone 2  Length* 0 (ft) is Occurring
Hydraulic Gradient  i 0.0023 (ft/ft)
Effective Porosity  n 0.3 (-) 6. SOURCE DATA TYPE: Decaying
2. DISPERSION Single Planar
Alpha x* 21.5 (ft)
(Alpha y) / (Alpha x)* 0.1 (-)     Source Thickness in Sat. Zone* 15 (ft)
(Alpha z) / (Alpha x)* 1.E-99 (-) Y1
3. ADSORPTION Width* (ft) 50
Retardation Factor* R ks*

or Conc. (ug/L)* C1 (1/yr)
Soil Bulk Density, rho 1.6 (kg/L) PCE 28.0 0.35
FractionOrganicCarbon, foc 1.8E-3 (-) TCE 0.35 View of Plume Looking Down
Partition Coefficient Koc DCE 0.35

PCE 426 (L/kg) 5.09 (-) VC 0.35 Observed Centerline Conc. at Monitoring Wells 
TCE 130 (L/kg) 2.25 (-) ETH 0.35
DCE 125 (L/kg) 2.20 (-)
VC 30 (L/kg) 1.28 (-) 7. FIELD DATA FOR COMPARISON
ETH 302 (L/kg) 3.90 (-) PCE Conc. (ug/L) 3.3 2.8

Common R (used in model)* = 2.25 TCE Conc. (ug/L)
4. BIOTRANSFORMATION -1st Order Decay Coefficient* DCE Conc. (ug/L)
Zone 1  (1/yr) half-life (yrs) Yield VC Conc.   (ug/L)

PCE          TCE 0.000 0.79 ETH Conc. (ug/L)
TCE          DCE 0.000 0.74 Distance from Source (ft) 0 240 600
DCE           VC 0.000 0.64 Date  Data Collected MW-7 MW-8
VC           ETH 0.000 0.45 8. CHOOSE TYPE OF OUTPUT TO SEE:

Zone 2  (1/yr) half-life (yrs)
PCE          TCE 0.000
TCE          DCE 0.000
DCE           VC 0.000
VC           ETH 0.000

Vertical Plane Source:  Determine Source Well 
Location and Input Solvent Concentrations

Paste 

Restore 
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Figure 4B
Simulated PCE Concentration Downgradient of MW-4 With Decaying PCE Source of 28 ug/L 

Calibrated to PCE Concentrations Detected in May 2004 in MW-7 and MW-8
Former Cleaning Center of Redmond

Redmond, Washington
Farallon PN: 650-001

DISSOLVED CHLORINATED SOLVENT CONCENTRATIONS ALONG PLUME CENTERLINE (ug/L) at Z=0

Distance from Source (ft)
PCE 0 70 140 210 280 350 420 490 560 630 700
No Degradation 6.905 5.909 4.837 4.184 3.745 3.426 3.182 2.988 2.829 2.697 2.585

Biotransformation 6.9047 5.909 4.837 4.184 3.745 3.426 3.182 2.988 2.829 2.697 2.585
Monitoring Well Locations (ft)
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Field Data from Site 3.300 2.800
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Figure 4C
Simulated PCE Concentration Downgradient of MW-4 With Decaying PCE Source of 28 ug/L 

Estimated PCE Concentrations 18 Years After Release (2018)
Former Cleaning Center of Redmond

Redmond, Washington
Farallon PN: 650-001

DISSOLVED CHLORINATED SOLVENT CONCENTRATIONS ALONG PLUME CENTERLINE (ug/L) at Z=0

Distance from Source (ft)
PCE 0 70 140 210 280 350 420 490 560 630 700
No Degradation 0.051 0.044 0.036 0.031 0.028 0.026 0.024 0.022 0.021 0.020 0.019

Biotransformation 0.0514 0.044 0.036 0.031 0.028 0.026 0.024 0.022 0.021 0.020 0.019
Monitoring Well Locations (ft)

0 240 600
Field Data from Site 3.300 2.800
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Figure 5A
BIOCHLOR Model Inputs for Travel Time Model - Continuous Source at MW-4

Former Cleaning Center of Redmond
Redmond, Washington
Farallon PN: 650-001

BIOCHLOR Natural Attenuation Decision Support System Redmond Clean. Ctr. Data Input Instructions:
Version 2.2 Redmond, WA 115 1.  Enter value directly....or
Excel 2000 Run Name 2. Calculate by filling in gray 

 TYPE OF CHLORINATED SOLVENT: Ethenes 5. GENERAL 0.02 cells. Press Enter, then
Ethanes Simulation Time* 0.13 (yr) (To restore formulas, hit "Restore Formulas" button )

1. ADVECTION Modeled Area Width* 200 (ft) Variable*        Data used directly in model. 
Seepage Velocity* Vs 8725.5 (ft/yr) Modeled Area Length* 700 (ft) Test if

or Zone 1  Length* 700 (ft) Biotransformation
Hydraulic Conductivity K 1.1E+00 (cm/sec) Zone 2  Length* 0 (ft) is Occurring
Hydraulic Gradient  i 0.0023 (ft/ft)
Effective Porosity  n 0.3 (-) 6. SOURCE DATA TYPE: Continuous
2. DISPERSION Single Planar
Alpha x* 21.5 (ft)
(Alpha y) / (Alpha x)* 0.1 (-)     Source Thickness in Sat. Zone* 15 (ft)
(Alpha z) / (Alpha x)* 1.E-99 (-) Y1
3. ADSORPTION Width* (ft) 50
Retardation Factor* R ks*

or Conc. (ug/L)* C1 (1/yr)
Soil Bulk Density, rho 1.6 (kg/L) PCE 28.0 0
FractionOrganicCarbon, foc 1.8E-3 (-) TCE 0 View of Plume Looking Down
Partition Coefficient Koc DCE 0

PCE 426 (L/kg) 5.09 (-) VC 0 Observed Centerline Conc. at Monitoring Wells 
TCE 130 (L/kg) 2.25 (-) ETH 0
DCE 125 (L/kg) 2.20 (-)
VC 30 (L/kg) 1.28 (-) 7. FIELD DATA FOR COMPARISON
ETH 302 (L/kg) 3.90 (-) PCE Conc. (ug/L) 1.0

Common R (used in model)* = 2.25 TCE Conc. (ug/L)
4. BIOTRANSFORMATION -1st Order Decay Coefficient* DCE Conc. (ug/L)
Zone 1  (1/yr) half-life (yrs) Yield VC Conc.   (ug/L)

PCE          TCE 0.000 0.79 ETH Conc. (ug/L)
TCE          DCE 0.000 0.74 Distance from Source (ft) 0 700
DCE           VC 0.000 0.64 Date  Data Collected
VC           ETH 0.000 0.45 8. CHOOSE TYPE OF OUTPUT TO SEE:

Zone 2  (1/yr) half-life (yrs)
PCE          TCE 0.000
TCE          DCE 0.000
DCE           VC 0.000
VC           ETH 0.000

Vertical Plane Source:  Determine Source Well 
Location and Input Solvent Concentrations

Paste 

Restore 
RUN CENTERLINE 

Help

Natural Attenuation
Screening Protocol

L

W

or

RUN ARRAY

Zone 2=
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C

RESET

Source Options

SEE OUTPUT
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Calc.
Alpha x



Figure 5B
Simulated Breakthrough of PCE at 1 ug/L Downgradient of MW-4 with Continuous PCE Source of 28 ug/L

Former Cleaning Center of Redmond
Redmond, Washington
Farallon PN: 650-001

DISSOLVED CHLORINATED SOLVENT CONCENTRATIONS ALONG PLUME CENTERLINE (ug/L) at Z=0

Distance from Source (ft)
PCE 0 70 140 210 280 350 420 490 560 630 700
No Degradation 28.000 23.803 19.319 16.447 14.199 12.000 9.562 6.921 4.406 2.404 1.134

Biotransformation 28.0000 23.803 19.319 16.447 14.199 12.000 9.562 6.921 4.406 2.404 1.134
Monitoring Well Locations (ft)
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Figure 6A
BIOCHLOR Model Inputs - Decaying Source at MW-9 Using 2007 Data

Former Cleaning Center of Redmond
Redmond, Washington
Farallon PN: 650-001

BIOCHLOR Natural Attenuation Decision Support System Redmond Clean. Ctr. Data Input Instructions:
Version 2.2 Redmond, WA 115 1.  Enter value directly....or
Excel 2000 Run Name 2. Calculate by filling in gray 

 TYPE OF CHLORINATED SOLVENT: Ethenes 5. GENERAL 0.02 cells. Press Enter, then
Ethanes Simulation Time* 11 (yr) (To restore formulas, hit "Restore Formulas" button )

1. ADVECTION Modeled Area Width* 200 (ft) Variable*        Data used directly in model. 
Seepage Velocity* Vs 8725.5 (ft/yr) Modeled Area Length* 700 (ft) Test if

or Zone 1  Length* 700 (ft) Biotransformation
Hydraulic Conductivity K 1.1E+00 (cm/sec) Zone 2  Length* 0 (ft) is Occurring
Hydraulic Gradient  i 0.0023 (ft/ft)
Effective Porosity  n 0.3 (-) 6. SOURCE DATA TYPE: Decaying
2. DISPERSION Single Planar
Alpha x* 21.5 (ft)
(Alpha y) / (Alpha x)* 0.1 (-)     Source Thickness in Sat. Zone* 15 (ft)
(Alpha z) / (Alpha x)* 1.E-99 (-) Y1
3. ADSORPTION Width* (ft) 50
Retardation Factor* R ks*

or Conc. (ug/L)* C1 (1/yr)
Soil Bulk Density, rho 1.6 (kg/L) PCE 2.4 0.35
FractionOrganicCarbon, foc 1.8E-3 (-) TCE 0.35 View of Plume Looking Down
Partition Coefficient Koc DCE 0.35

PCE 426 (L/kg) 5.09 (-) VC 0.35 Observed Centerline Conc. at Monitoring Wells 
TCE 130 (L/kg) 2.25 (-) ETH 0.35
DCE 125 (L/kg) 2.20 (-)
VC 30 (L/kg) 1.28 (-) 7. FIELD DATA FOR COMPARISON
ETH 302 (L/kg) 3.90 (-) PCE Conc. (ug/L) 2.1

Common R (used in model)* = 2.25 TCE Conc. (ug/L)
4. BIOTRANSFORMATION -1st Order Decay Coefficient* DCE Conc. (ug/L)
Zone 1  (1/yr) half-life (yrs) Yield VC Conc.   (ug/L)

PCE          TCE 0.000 0.79 ETH Conc. (ug/L)
TCE          DCE 0.000 0.74 Distance from Source (ft) 0 240 600
DCE           VC 0.000 0.64 Date  Data Collected MW-7 MW-8
VC           ETH 0.000 0.45 8. CHOOSE TYPE OF OUTPUT TO SEE:

Zone 2  (1/yr) half-life (yrs)
PCE          TCE 0.000
TCE          DCE 0.000
DCE           VC 0.000
VC           ETH 0.000

Vertical Plane Source:  Determine Source Well 
Location and Input Solvent Concentrations

Paste 

Restore 
RUN CENTERLINE 

Help
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Figure 6B
Simulated PCE Concentration Downgradient of MW-9 With Decaying PCE Source of 2.4 ug/L

Estimated PCE Concentrations 11 Years After February 2007 Sample Event (2018)
Former Cleaning Center of Redmond

Redmond, Washington
Farallon PN: 650-001

DISSOLVED CHLORINATED SOLVENT CONCENTRATIONS ALONG PLUME CENTERLINE (ug/L) at Z=0

Distance from Source (ft)
PCE 0 70 140 210 280 350 420 490 560 630 700
No Degradation 0.051 0.044 0.036 0.031 0.028 0.025 0.024 0.022 0.021 0.020 0.019

Biotransformation 0.0511 0.044 0.036 0.031 0.028 0.025 0.024 0.022 0.021 0.020 0.019
Monitoring Well Locations (ft)
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Field Data from Site 2.100
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Figure 7A
BIOCHLOR Model Inputs - Continuous Source at MW-5 

Former Cleaning Center of Redmond
Redmond, Washington
Farallon PN: 650-001

BIOCHLOR Natural Attenuation Decision Support System Redmond Clean. Ctr. Data Input Instructions:
Version 2.2 Redmond, WA 115 1.  Enter value directly....or
Excel 2000 Run Name 2. Calculate by filling in gray

 TYPE OF CHLORINATED SOLVENT: Ethenes 5. GENERAL 0.02 cells. Press Enter, then
Ethanes Simulation Time* 20 (yr) (To restore formulas, hit "Restore Formulas" button )

1. ADVECTION Modeled Area Width* 200 (ft) Variable*        Data used directly in model. 
Seepage Velocity* Vs 8725.5 (ft/yr) Modeled Area Length* 700 (ft) Test if

or Zone 1  Length* 700 (ft) Biotransformation
Hydraulic Conductivity K 1.1E+00 (cm/sec) Zone 2  Length* 0 (ft) is Occurring
Hydraulic Gradient  i 0.0023 (ft/ft)
Effective Porosity  n 0.3 (-) 6. SOURCE DATA TYPE: Continuous
2. DISPERSION Single Planar
Alpha x* 21.5 (ft)
(Alpha y) / (Alpha x)* 0.1 (-)     Source Thickness in Sat. Zone* 15 (ft)
(Alpha z) / (Alpha x)* 1.E-99 (-) Y1
3. ADSORPTION Width* (ft) 50
Retardation Factor* R ks*

or Conc. (ug/L)* C1 (1/yr)
Soil Bulk Density, rho 1.6 (kg/L) PCE 4.8 0
FractionOrganicCarbon, foc 1.8E-3 (-) TCE 0 View of Plume Looking Down
Partition Coefficient Koc DCE 0

PCE 426 (L/kg) 5.09 (-) VC 0 Observed Centerline Conc. at Monitoring Wells 
TCE 130 (L/kg) 2.25 (-) ETH 0
DCE 125 (L/kg) 2.20 (-)
VC 30 (L/kg) 1.28 (-) 7. FIELD DATA FOR COMPARISON

ETH 302 (L/kg) 3.90 (-) PCE Conc. (ug/L) 2.4 1.1
Common R (used in model)* = 2.25 TCE Conc. (ug/L)

4. BIOTRANSFORMATION -1st Order Decay Coefficient* DCE Conc. (ug/L)
Zone 1  (1/yr) half-life (yrs) Yield VC Conc.   (ug/L)

PCE          TCE 0.000 0.79 ETH Conc. (ug/L)
TCE          DCE 0.000 0.74 Distance from Source (ft) 0 120 280
DCE           VC 0.000 0.64 Date  Data Collected MW-1 MW-1 MW-2 MW-2
VC           ETH 0.000 0.45 8. CHOOSE TYPE OF OUTPUT TO SEE:

Zone 2  (1/yr) half-life (yrs)
PCE          TCE 0.000
TCE          DCE 0.000
DCE           VC 0.000
VC           ETH 0.000

Vertical Plane Source:  Determine Source Well 
Location and Input Solvent Concentrations
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Figure 7B
Simulated PCE Concentration Downgradient of MW-5 at 20 Years with Continuous Source

Former Cleaning Center of Redmond
Redmond, Washington
Farallon PN: 650-001

DISSOLVED CHLORINATED SOLVENT CONCENTRATIONS ALONG PLUME CENTERLINE (ug/L) at Z=0

Distance from Source (ft)
PCE 0 70 140 210 280 350 420 490 560 630 700
No Degradation 4.800 4.082 3.320 2.854 2.538 2.307 2.130 1.987 1.870 1.771 1.687

Biotransformation 4.8000 4.082 3.320 2.854 2.538 2.307 2.130 1.987 1.870 1.771 1.687
Monitoring Well Locations (ft)

0 120 280
Field Data from Site 2.400 1.100
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Figure 8A
BIOCHLOR Model Inputs - Decaying Source at MW-5 

Former Cleaning Center of Redmond
Redmond, Washington
Farallon PN: 650-001

BIOCHLOR Natural Attenuation Decision Support System Redmond Clean. Ctr. Data Input Instructions:
Version 2.2 Redmond, WA 115 1.  Enter value directly....or
Excel 2000 Run Name 2. Calculate by filling in gray

 TYPE OF CHLORINATED SOLVENT: Ethenes 5. GENERAL 0.02 cells. Press Enter, then
Ethanes Simulation Time* 20 (yr) (To restore formulas, hit "Restore Formulas" button )

1. ADVECTION Modeled Area Width* 200 (ft) Variable*        Data used directly in model. 
Seepage Velocity* Vs 8725.5 (ft/yr) Modeled Area Length* 700 (ft) Test if

or Zone 1  Length* 700 (ft) Biotransformation
Hydraulic Conductivity K 1.1E+00 (cm/sec) Zone 2  Length* 0 (ft) is Occurring
Hydraulic Gradient  i 0.0023 (ft/ft)
Effective Porosity  n 0.3 (-) 6. SOURCE DATA TYPE: Decaying
2. DISPERSION Single Planar
Alpha x* 21.5 (ft)
(Alpha y) / (Alpha x)* 0.1 (-)     Source Thickness in Sat. Zone* 15 (ft)
(Alpha z) / (Alpha x)* 1.E-99 (-) Y1
3. ADSORPTION Width* (ft) 50
Retardation Factor* R ks*

or Conc. (ug/L)* C1 (1/yr)
Soil Bulk Density, rho 1.6 (kg/L) PCE 4.8 0.2
FractionOrganicCarbon, foc 1.8E-3 (-) TCE 0.2 View of Plume Looking Down
Partition Coefficient Koc DCE 0.2

PCE 426 (L/kg) 5.09 (-) VC 0.2 Observed Centerline Conc. at Monitoring Wells 
TCE 130 (L/kg) 2.25 (-) ETH 0.2
DCE 125 (L/kg) 2.20 (-)
VC 30 (L/kg) 1.28 (-) 7. FIELD DATA FOR COMPARISON

ETH 302 (L/kg) 3.90 (-) PCE Conc. (ug/L) 2.4 1.1
Common R (used in model)* = 2.25 TCE Conc. (ug/L)

4. BIOTRANSFORMATION -1st Order Decay Coefficient* DCE Conc. (ug/L)
Zone 1  (1/yr) half-life (yrs) Yield VC Conc.   (ug/L)

PCE          TCE 0.000 0.79 ETH Conc. (ug/L)
TCE          DCE 0.000 0.74 Distance from Source (ft) 0 120 280
DCE           VC 0.000 0.64 Date  Data Collected MW-1 MW-1 MW-2 MW-2
VC           ETH 0.000 0.45 8. CHOOSE TYPE OF OUTPUT TO SEE:

Zone 2  (1/yr) half-life (yrs)
PCE          TCE 0.000
TCE          DCE 0.000
DCE           VC 0.000
VC           ETH 0.000

Vertical Plane Source:  Determine Source Well 
Location and Input Solvent Concentrations
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Figure 8B
Simulated PCE Concentration Downgradient of MW-5 at 4 Years with Decaying Source

Former Cleaning Center of Redmond
Redmond, Washington
Farallon PN: 650-001

DISSOLVED CHLORINATED SOLVENT CONCENTRATIONS ALONG PLUME CENTERLINE (ug/L) at Z=0

Distance from Source (ft)
PCE 0 70 140 210 280 350 420 490 560 630 700
No Degradation 2.157 1.841 1.503 1.296 1.157 1.056 0.978 0.916 0.865 0.822 0.786

Biotransformation 2.1568 1.841 1.503 1.296 1.157 1.056 0.978 0.916 0.865 0.822 0.786
Monitoring Well Locations (ft)

0 120 280
Field Data from Site 2.400 1.100
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Figure 8C
Simulated PCE Concentration Downgradient of MW-5 at 18 Years (2018) with Decaying Source

Former Cleaning Center of Redmond
Redmond, Washington
Farallon PN: 650-001

DISSOLVED CHLORINATED SOLVENT CONCENTRATIONS ALONG PLUME CENTERLINE (ug/L) at Z=0

Distance from Source (ft)
PCE 0 70 140 210 280 350 420 490 560 630 700
No Degradation 0.131 0.112 0.091 0.079 0.070 0.064 0.059 0.056 0.053 0.050 0.048

Biotransformation 0.1312 0.112 0.091 0.079 0.070 0.064 0.059 0.056 0.053 0.050 0.048
Monitoring Well Locations (ft)

0 120 280
Field Data from Site 2.400 1.100

Time:
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TABLES 

REQUEST FOR SITE-WIDE 
NO FURTHER ACTION DETERMINATION 

Cleaning Center of Redmond 
15796 Redmond Way 

Redmond, Washington 
 

Farallon PN: 650-001 



Table 1
Summary of Confirmation Soil Analytical Results - HVOCs

Former Cleaning Center of Redmond
Redmond, Washington
Farallon PN: 650-001

PCE2 TCE2
cis-1,2-

Dichloroethene2
trans-1,2-

Dichloroethene2

FB1-1 6/1/2007 1 0.0043 <0.0012 <0.0012 <0.0012

FB1-6 6/1/2007 6 0.0021 <0.0013 <0.0013 <0.0013

FB1-10 6/1/2007 10 0.0021 <0.0013 <0.0013 <0.0013
FB2 FB2-1 6/1/2007 1 0.0059 <0.0011 <0.0011 <0.0011

FB3-1 6/12/2007 1 0.002 <0.00091 <0.00091 <0.00091

FB3-6 6/12/2007 6 0.0054 <0.0014 0.043 0.0028

FB3-9 6/12/2007 9 0.02 <0.0010 0.0017 <0.0010

FB4-0.5 6/12/2007 0.5 0.0041 <0.0010 <0.0010 <0.0010

FB4-5 6/12/2007 5 0.0061 <0.00096 <0.00096 <0.00096

FB4-9 6/12/2007 9 0.0026 <0.0013 <0.0013 <0.0013

FB5-0.5 6/12/2007 0.5 <0.00099 <0.00099 <0.00099 <0.00099

FB5-3 6/12/2007 3 0.021 <0.00081 <0.00081 <0.00081

FB5-5 6/12/2007 5 0.018 <0.00094 <0.00094 <0.00094
MW10 MW10-11 6/20/2007 11 <0.00093 <0.00093 <0.00093 <0.00093

0.053 0.033 8003 1,6003

NOTES:

< denotes concentration is less than the laboratory practical quantitation limit indicated. HVOCs = halogenated volatile organic compounds
1Depth in feet below ground surface. PCE = tetrachloroethene
2Analyzed by U.S. Environmental Protection Agency Method 8260B. TCE = trichloroethene

 

3Cleanup levels established for site closure in the Site Closure Report, Cleaning Center of Redmond, 15796 Redmond Way, 
Redmond, Washington dated September 21, 2007 prepared by Farallon Consulting, L.L.C. for Nelson Real Estate 
Management LLC.

Analytical Results (milligrams per kilogram )

FB3

FB4

FB5

MTCA Cleanup Levels for Soil

FB1

Boring ID
Sample
Number

Date
Sampled

Sample Depth 
(feet)1
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Table 2
Summary of Groundwater Analytical Results - HVOCs

Former Cleaning Center of Redmond
Redmond, Washington
Farallon PN: 650-001

3/6/2000 GeoEngineers 1.6 <1.0 <5.0 <5.0
8/8/2000 GeoEngineers 5.4 <1.0 <5.0 <5.0

12/20/2000 Farallon 2.7 <0.20 <0.20 <0.20
6/6/2001 Farallon 1.3 <0.20 <0.20 <0.20

6/28/2002 Farallon 2.1 <0.20 <0.20 <0.20
8/13/2003 Farallon 1.2 <0.20 <0.20 <0.20

11/12/2003 Farallon 3.3 0.22 <0.20 <0.20
2/18/2004 Farallon 2.9 <0.20 <0.20 <0.20
5/10/2004 Farallon 4 <0.20 <0.20 <0.20
8/27/2004 Farallon 8.5 0.84 1.2 0.76
2/15/2006 Farallon 2.4 <0.20 <0.20 <0.20
8/23/2006 Farallon 3.3 <0.20 <0.20 <0.20

11/21/2006 Farallon 4.5 0.26 <0.20 <0.20
2/28/2007 Farallon 2.3 <0.20 <0.20 <0.20
5/15/2007 Farallon 3.3 <0.20 <0.20 <0.20
3/6/2000 GeoEngineers <1.0 <1.0 <5.0 <5.0
8/8/2000 GeoEngineers 2.9 <1.0 <5.0 <5.0

12/20/2000 Farallon 2.9 <0.20 <0.20 <0.20
6/6/2001 Farallon 1.9 <0.20 <0.20 <0.20

6/28/2002 Farallon 0.81 <0.20 <0.20 <0.20
8/13/2003 Farallon 0.99 <0.20 <0.20 <0.20

11/12/2003 Farallon 0.66 <0.20 <0.20 <0.20
2/18/2004 Farallon 0.88 <0.20 <0.20 <0.20
5/10/2004 Farallon 0.54 <0.20 <0.20 <0.20
8/27/2004 Farallon 0.56 <0.20 <0.20 <0.20
2/15/2006 Farallon 1.1 <0.20 <0.20 <0.20
8/23/2006 Farallon 1 <0.20 <0.20 <0.20

11/21/2006 Farallon 1.1 <0.20 <0.20 <0.20
2/28/2007 Farallon 0.83 <0.20 <0.20 <0.20
5/15/2007 Farallon 1.3 <0.20 <0.20 <0.20
3/6/2000 GeoEngineers <1.0 <1.0 <5.0 <5.0
8/8/2000 GeoEngineers <1.0 <1.0 <5.0 <5.0

12/20/2000 Farallon 0.34 <0.20 <0.20 <0.20
6/6/2001 Farallon 2 <0.20 <0.20 <0.20

6/28/2002 Farallon 2 <0.20 <0.20 <0.20
8/13/2003 Farallon 7.3 <0.20 0.49 <0.20

11/12/2003 Farallon 4.5 0.21 <0.20 <0.20
2/18/2004 Farallon 2.8 <0.20 <0.20 <0.20
5/10/2004 Farallon 3.5 <0.20 <0.20 <0.20
8/27/2004 Farallon 6.7 0.45 0.24 <0.20
2/15/2006 Farallon 2.1 <0.20 <0.20 <0.20
8/23/2006 Farallon 2.5 <0.20 <0.20 <0.20

11/21/2006 Farallon 5 0.21 <0.20 <0.20
2/28/2007 Farallon 1.8 <0.20 <0.20 <0.20
5/15/2007 Farallon 2.5 <0.20 <0.20 <0.20
3/6/2000 GeoEngineers 50 <1.0 <5.0 <5.0
8/8/2000 GeoEngineers 9.2 <1.0 <5.0 <5.0

12/20/2000 Farallon 28 0.43 0.78 <0.20
6/6/2001 Farallon 16 0.32 0.80 <0.20

6/28/2002 Farallon 14 0.5 1.50 <0.20

5.0 2 5.0 2 80 2 0.2 2

Date Sampled
Well/Sample 
Identification

Analytical Results (micrograms per liter)1

Sample Collected 
By Tetrachloroethene Trichloroethene cis-1,2-Dichloroethene Vinyl Chloride

MW-1

MW-2

MW-3

MW-4

Well Removed 2003

MTCA Cleanup Levels for Groundwater 
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Table 2
Summary of Groundwater Analytical Results - HVOCs

Former Cleaning Center of Redmond
Redmond, Washington
Farallon PN: 650-001

Date Sampled
Well/Sample 
Identification

Analytical Results (micrograms per liter)1

Sample Collected 
By Tetrachloroethene Trichloroethene cis-1,2-Dichloroethene Vinyl Chloride

3/6/2000 GeoEngineers <1.0 <1.0 <5.0 <5.0
8/8/2000 GeoEngineers <1.0 <1.0 <5.0 <5.0

12/20/2000 Farallon 2 <0.20 <0.20 <0.20
6/6/2001 Farallon 1.7 <0.20 <0.20 <0.20

6/28/2002 Farallon 1.6 <0.20 <0.20 <0.20
8/13/2003 Farallon 0.24 <0.20 <0.20 <0.20

11/12/2003 Farallon 3.6 <0.20 <0.20 <0.20
2/18/2004 Farallon 4.8 <0.20 <0.20 <0.20
5/10/2004 Farallon 1.6 <0.20 <0.20 <0.20
8/27/2004 Farallon 1.4 <0.20 <0.20 <0.20
2/15/2006 Farallon 4.8 <0.20 <0.20 <0.20
8/23/2006 Farallon 1 <0.20 <0.20 <0.20
3/6/2000 GeoEngineers 11 <1.0 <5.0 <5.0
8/8/2000 GeoEngineers 27 <1.0 <5.0 <5.0

12/20/2000 Farallon 15 0.24 <0.20 <0.20
6/6/2001 Farallon 8.6 <0.20 <0.20 <0.20

6/28/2002 Farallon 6.3 <0.20 0.29 <0.20

3/28/2000 GeoEngineers 15 3 <5.0 <5.0
8/8/2000 GeoEngineers 14 <1.0 <5.0 <5.0

12/21/2000 Farallon 12 <0.20 <0.20 <0.20
6/6/2001 Farallon 7.6 <0.20 <0.20 <0.20

6/28/2002 Farallon 3.9 <0.20 <0.20 <0.20
8/13/2003 Farallon 5.3 <0.20 <0.20 <0.20

11/12/2003 Farallon 4.5 <0.20 <0.20 <0.20
2/18/2004 Farallon 3.6 <0.20 <0.20 <0.20
5/10/2004 Farallon 3.3 <0.20 <0.20 <0.20
8/30/2004 Farallon 3.6 <0.20 <0.20 <0.20
2/15/2006 Farallon 2.5 <0.20 <0.20 <0.20
8/23/2006 Farallon 2.3 <0.20 <0.20 <0.20

11/21/2006 Farallon 2.2 <0.20 <0.20 <0.20
2/28/2007 Farallon 2.1 <0.20 <0.20 <0.20
5/15/2007 Farallon 2.9 <0.20 <0.20 <0.20
4/14/2000 GeoEngineers 7.4 <1.0 <5.0 <5.0
8/8/2000 GeoEngineers 8.5 <1.0 <5.0 <5.0

12/20/2000 Farallon 5.7 0.33 0.48 <0.20
6/6/2001 Farallon 3.9 0.23 0.36 <0.20

6/28/2002 Farallon 4.1 0.29 0.46 <0.20
8/13/2003 Farallon 3.4 0.26 0.46 <0.20

11/12/2003 Farallon 0.62 <0.20 <0.20 <0.20
2/18/2004 Farallon 0.3 <0.20 <0.20 <0.20
5/10/2004 Farallon 2.8 0.25 0.37 <0.20
8/27/2004 Farallon 0.43 <0.20 <0.20 <0.20
8/13/2003 Farallon 7.4 0.27 0.42 <0.20

11/12/2003 Farallon 3.7 <0.20 <0.20 <0.20
2/18/2004 Farallon 2.9 <0.20 <0.20 <0.20
5/10/2004 Farallon 2.5 <0.20 <0.20 <0.20
8/27/2004 Farallon 3 <0.20 <0.20 <0.20
2/15/2006 Farallon 2.5 <0.20 <0.20 <0.20
8/23/2006 Farallon 1.6 <0.20 <0.20 <0.20

11/21/2006 Farallon 2.1 <0.20 <0.20 <0.20
2/28/2007 Farallon 2.4 <0.20 <0.20 <0.20
5/15/2007 Farallon 1.8 <0.20 <0.20 <0.20

5.0 2 5.0 2 80 2 0.2 2

MW-9

MW-7

MW-8

MW-5

Well Removed  2003

MTCA Cleanup Levels for Groundwater 

MW-6
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Table 2
Summary of Groundwater Analytical Results - HVOCs

Former Cleaning Center of Redmond
Redmond, Washington
Farallon PN: 650-001

Date Sampled
Well/Sample 
Identification

Analytical Results (micrograms per liter)1

Sample Collected 
By Tetrachloroethene Trichloroethene cis-1,2-Dichloroethene Vinyl Chloride

FB-1-GW-12.5 8/21/2006 Farallon 2.4 <0.20 <0.20 <0.20
FB-1-GW-31.5 8/21/2006 Farallon 0.95 <0.20 <0.20 <0.20
FB-1-GW-68.5 8/21/2006 Farallon <0.20 <0.20 <0.20 <0.20

5.0 2 5.0 2 80 2 0.2 2

NOTES:

Farallon = Farallon Consulting, L.L.C.
GeoEngineers = GeoEngineers, Inc.

2Cleanup levels established for site closure in the Site Closure Report, Cleaning Center of Redmond, 15796 Redmond Way, Redmond, Washington 
September 21, 2007 prepared by Farallon Consulting, L.L.C. for Nelson Real Estate Management LLC.

Shaded cells represent analytical results that are believed to be the result of a sampling error due to their lack of 
correspondence to other samples from the monitoring well.

Results in bold denote concentrations exceeding applicable cleanup levels.
< denotes analyte not detected at or exceeding the reporting limit listed.

1 Analyzed by U.S. Environmental Protection Agency Method 8260B.

MTCA Cleanup Levels for Groundwater 

Reconnaissance Groundwater Samples
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Table 3
Fate and Transport Modeling Input Parameters for BIOCHLOR Groundwater Model

Former Cleaning Center of Redmond
Redmond, Washington
Farallon PN: 650-001

Unit Model Input Value Data Source

PCE µg/l 28 PCE concentration at well MW-4 on 12/20/2000 per Ecology instructions.
TCE µg/l 0 Low to non-detected concentrations of daughter products at Site.
cis-1,2 DCE µg/l 0 Low to non-detected concentrations of daughter products at Site.
Vinyl chloride µg/l 0 Low to non-detected concentrations of daughter products at Site.

NA Decaying Decaying source based on prior removal of soil source area, and substrate 
injection. Continuous source used for some simulations.

1/year 0.2 to 0.35 Based on prior source removal and calibration.
years 20 Variable simulation time specified to assess long-term future conditions.

foot/foot 0.0023
Calculated from groundwater elevations and contours presented on Figure 2 of 
the Site Closure Report Addendum dated April 26, 2017.1

cm/s 1.1
Average hydraulic conductivity based on data from vicinity of Well No. 4 from 
the Groundwater Flow Model Development Report dated March 30, 2018,2 

equivalent to 3,000 feet/day.

PCE years -- Did not include biodegradation; little degradation reported based on Site-
specific concentrations.

TCE years -- Did not include biodegradation; little degradation reported based on Site-
specific concentrations.

cis-1,2 DCE years -- Did not include biodegradation; little degradation reported based on Site-
specific concentrations.

Vinyl chloride years -- Did not include biodegradation; little degradation reported based on Site-
specific concentrations.

Longitudinal (αx) feet 21.5
Xu and Eckstein method; based on plume length of 700 feet as measured from 
Figure 2 of the Site Closure Report Addendum.1

Transverse (αy) feet 2.15 (αx) * 0.1
Vertical (αz) -- No vertical dispersion.

Plume length for estimation feet 700
Plume length of 700 feet based on Figure 2 of the Site Closure Addendum.1

Width feet 50 Assumed to extend across width of former building at the source area.

Height feet 15
Assumed to extend through upper portion of shallow aquifer; equal to screen 
length of monitoring well MW-4.

unitless 0.3 Assumed value for high-conductivity aquifer material.
kg/l 1.6 Default value in BIOCHLOR Users Manual.3

percent 0.0018 Default value in BIOCHLOR Users Manual.3

unitless 2.25 Default value in BIOCHLOR Users Manual.3

PCE l/kg 426 Default value in BIOCHLOR Users Manual.3

TCE l/kg 130 Default value in BIOCHLOR Users Manual.3

cis-1,2 DCE l/kg 125 Default value in BIOCHLOR Users Manual.3

Vinyl chloride l/kg 30 Default value in BIOCHLOR Users Manual.3

cis-1,2 DCE = cis-1,2-dichloroethene
cm/s = centimeters per second
kg/l = kilograms per liter
Koc = organic carbon-water partition coefficient

l/kg = liters per kilogram
µg/l = micrograms per liter
NA = not applicable
PCE = tetrachloroethene 
TCE = trichloroethene

Biotransformation Rates (Half-Life)

Effective Porosity

Dispersion

3BIOCHLOR Natural Attenuation Decision Support System, User's Manual, Version 1.0  dated January 2000, 
prepared by the U.S. Environmental Protection Agency.

Retardation Value

Soil Bulk Density

1Site Closure Report Addendum, Former Cleaning Center of Redmond, 15796 Redmond Way, 
  Redmond, Washington  dated April 26, 2017, prepared by Farallon for Nelgroup Properties LLC.
2Groundwater Flow Model Development Report, City of Redmond Groundwater Model, Redmond,

Washington  dated March 30, 2018 prepared by GeoEngineers, Inc. for the City of Redmond. 

NOTES:
Modeling performed using U.S. Environmental Protection Agency BIOCHLOR model.

Fraction Organic Carbon

Koc

Source Area Dimensions

Source Area Concentrations1

Source Type
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ACRONYMS AND ABBREVIATIONS 

bgs below ground surface 

Closure Report Site Closure Report, Cleaning Center of Redmond, 15796 Redmond 
Way, Redmond, Washington dated September 21, 2007, prepared by 
Farallon 

CPOC conditional point of compliance 

Ecology Washington State Department of Ecology 

Ecology Memorandum Implementation Memorandum No. 16, Developing Conditional Points of 
Compliance at MTCA Sites Where Groundwater Discharges to Surface 
Water dated December 2016, prepared by Ecology 

Farallon Farallon Consulting, L.L.C. 

µg/l micrograms per liter 

MTCA Washington State Model Toxics Control Act Cleanup Regulation 

NFA determination No Further Action determination 

PCE tetrachloroethene 

Property Former Cleaning Center of Redmond facility at 15796 Redmond Way in 
Redmond, Washington 

Site source area proximate to the former dry cleaning machine and an area 
extending off of the Property to the northwest where PCE concentrations 
exceeded the applicable MTCA cleanup level for groundwater 

SVE soil vapor extraction 

VCP Voluntary Cleanup Program 

WAC Washington Administrative Code 
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1.0 INTRODUCTION 

Farallon Consulting, L.L.C. (Farallon) has prepared this Site Closure Report Addendum to 
summarize supplemental information pertaining to the cleanup action and confirmational 
monitoring at the Former Cleaning Center of Redmond facility located at 15796 Redmond Way in 
Redmond, Washington (herein referred to as the Property) (Figure 1).  The objectives of this Site 
Closure Report Addendum are to provide supporting information in the context of the recently 
published Implementation Memorandum No. 16, Developing Conditional Points of Compliance at 
MTCA Sites Where Groundwater Discharges to Surface Water dated December 2016, prepared by 
the Washington State Department of Ecology (Ecology) (2016b) (Ecology Memorandum) and 
provided in Appendix C; and to demonstrate to Ecology that a site-wide No Further Action (NFA) 
determination rather than the Property-specific NFA determination is warranted. 

The cleanup action by soil vapor extraction (SVE) was previously completed in accordance with 
the Washington State Model Toxics Control Act Cleanup Regulation (MTCA), as established in 
Chapter 173-340 of the Washington Administrative Code (WAC 173-340), resulting in a Property-
specific NFA determination by Ecology on April 1, 2011 (Appendix A).  Information pertaining 
to the cleanup action completion was provided to Ecology in detail in the Site Closure Report, 
Cleaning Center of Redmond, 15796 Redmond Way, Redmond, Washington dated September 21, 
2007, prepared by Farallon (2007) (Closure Report) (Appendix B), under Ecology Voluntary 
Cleanup Program (VCP) Identification No. NW1324. 

 PROPERTY AND SITE SUMMARY 

A release of the dry cleaning solvent tetrachloroethene (PCE) was confirmed at the Property in 
1999, and an SVE remediation system was installed in 2003 to address concentrations of PCE in 
soil and groundwater.  PCE was identified as the constituent of concern for the site.  A “site,” as 
defined by MTCA, consists of all areas where the constituents of concern have come to be located 
at concentrations exceeding applicable cleanup levels established under MTCA.  The site 
associated with the Former Cleaning Center of Redmond consists of the source area proximate to 
the former dry cleaning facility and an area extending off the Property to the northwest, where 
PCE concentrations exceeded the applicable MTCA cleanup level for groundwater (herein referred 
to as the Site) (Figure 2).  Performance and confirmational groundwater monitoring data collected 
at the Site between 2003 and 2007 demonstrated that the SVE remediation system was effective 
in cleaning up PCE in soil and groundwater, and the prior release of PCE at the Site no longer 
represented a threat to human health or the environment. 

Ecology (2011) reviewed the information provided in the Closure Report and issued a Property-
specific NFA determination for an area that did not include the portion of the Site off the Property 
to the northwest (Appendix A).  This area was affected by concentrations of PCE exceeding the 
MTCA Method A cleanup level in groundwater prior to being remediated by the SVE remediation 
system.  Farallon understands that Ecology (2016a) limited the NFA determination to the Property, 
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rather than the entire Site, due to the lack of a delineation well northwest of former monitoring 
well MW-8, proximate to the Sammamish River (Figure 2). 

The existing Property-specific NFA determination (Ecology 2011) (Appendix A) references the 
existence of a second MTCA site affecting the southeastern portion of the Property, referenced as 
Site 2 in the Property-specific NFA determination.  The release at Site 2 was caused by a separate 
and distinct release at the up-gradient Redmond Shopping Square property owned by the City of 
Redmond (VCP Identification No. NW2415) (Figure 3) that formerly affected the southeastern 
portion of the Property.  The groundwater plume associated with Site 2 was not comingled with 
the former groundwater plume from the Cleaning Center of Redmond site (VCP Identification No. 
NW1324), referenced as Site 1 in the Property-specific NFA determination.  A cleanup action by 
excavation in conjunction with redevelopment at Site 2 resulted in Ecology issuing an opinion 
letter on June 20, 2012 confirming that the cleanup at the City of Redmond property met the 
requirements of MTCA and no further action was necessary throughout that site (Appendix A). 

Based on this information and recommendation by Mr. Michael Kuntz, former Ecology Manager 
for the Cleaning Center of Redmond site, the owners of the Property enrolled the Property into the 
VCP in January 2013 to resolve the outstanding issue regarding the portion of the Site 2 plume 
that formerly affected the southern portion of the Property (Figure 3).  A new VCP application 
was submitted under the site name Nelgroup Properties, LLC and assigned VCP Identification No. 
NW2693.  Confirmational groundwater monitoring conducted between 2010 and 2014 at the 
Nelgroup Properties, LLC site confirmed that the groundwater plume emanating from the source 
at Site 2 had been cleaned up and no longer affected the Nelgroup Properties, LLC site.  Ecology 
issued an opinion letter on August 14, 2014 for the Nelgroup Properties, LLC site VCP confirming 
that the cleanup met the requirements of MTCA and no further action was necessary throughout 
that site (Appendix A). 

Site 2 and the Nelgroup Properties, LLC site will not be discussed further in this Site Closure 
Report Addendum, because these sites: 

• No longer affect the Property; 

• No longer represent a threat to human health or the environment; and 

• Are entirely separate from the Site and do not comingle with the Site in any way. 

 REPORT ORGANIZATION 

This Site Closure Report Addendum summarizes background information and provides context 
for a request for a Site-wide NFA determination.  This report is organized into the following 
sections: 

• Section 1, Introduction, presents an overview and the objective of the Site Closure Report 
Addendum. 

http://www.farallonconsulting.com/
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• Section 2, Background, provides a description of the Site features; Site geology and 
hydrogeology; a summary of previous investigations and the cleanup action; and the 
regulatory status of the Site. 

• Section 3, Technical Components of Cleanup Action, presents a summary of technical 
elements associated with the cleanup action completed. 

• Section 4, Conclusions and Request for NFA Determination, presents Farallon’s 
conclusions and a request for a Site-wide NFA determination. 

• Section 5, References, lists the documents cited in this Site Closure Report Addendum. 

• Section 7, Limitations, presents Farallon’s standard limitations. 

http://www.farallonconsulting.com/
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2.0 BACKGROUND 

The following is a discussion of the background for the Site, including a description of the Property 
and the Site, the geology and hydrogeology of the Site, a summary of previous investigations and 
the completed cleanup action, and the regulatory status of the Site. 

 PROPERTY AND SITE DESCRIPTION 

The Property is located at 15796 Redmond Way in Redmond, Washington and includes three 
single-story, commercial buildings of masonry construction (Figure 2).  According to King County 
Tax Assessor records, the northern commercial building was constructed in various stages from 
1966 through the early 2009 (King County Department of Assessments 2017).  Several remodels 
and additions have occurred since the early 1980s, the most recent of which is a significant 
expansion near the eastern end of the northern commercial building in 2009.  Asphalt-paved 
parking areas with landscaping strips are north and south of the northern commercial building.  
The southeastern commercial building is approximately 13,203 square feet in area and was 
constructed in 2009.  The southeastern commercial building is occupied by a bank and restaurants.  
The south-central commercial building is 1,496 square feet in area and was constructed in 2005.  
The south-central commercial building is occupied by a coffee shop.  The Property is bordered to 
the west by 158th Avenue South, to the east by 160th Avenue Northeast, and to the south by 
Redmond Way Northeast.  The north-adjacent property is an asphalt-paved parking lot. 

The Former Cleaning Center of Redmond in the northern commercial building operated as a dry 
cleaning facility that used PCE in the dry cleaning process from 1990 until October 29, 2002.  The 
dry cleaning machine that used PCE was replaced with the cleaning machine that uses an 
environmentally friendly dry cleaning chemical around that time.  The current dry cleaning facility 
operates as a “green” dry cleaning facility or as a dry cleaning drop-off facility. 

According to the U.S. Geological Survey (2014) topographic map of Kirkland, Washington dated 
2014, the Site is at an elevation of approximately 40 feet above mean sea level and is relatively 
flat.  Regional topography in the vicinity slopes down to the west.  The Sammamish River is 
approximately 600 feet west of the Property.  The Site extends northwest toward the Sammamish 
River from the source area at the Former Cleaning Center of Redmond facility on the Property 
(Figure 2). 

 GEOLOGY AND HYDROGEOLOGY 

The Puget Sound region is underlain by Quaternary sediments deposited during glacial episodes 
(Galster and Laprade 1991).  Deposition occurred during a number of glacial advances and retreats, 
which created the existing subsurface conditions.  The regional sediments consist primarily of 
interlayered and/or sequential deposits of alluvial clays, silts, and sands that typically are situated 
over deposits of glacial till that consist of silty sand to sandy silt with gravel.  Outwash sediments 
consisting of sands, silts, clays, and gravels were deposited by rivers, streams, and post-glacial 
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lakes during the glacial retreats.  With the exception of the most recent recessional deposits, the 
outwash sediments have been over-consolidated by the overriding ice sheets. 

Shallow soil encountered during Farallon’s subsurface investigation activities in the vicinity of the 
Site consisted primarily of sand and gravel, with the exception of soil encountered northwest of 
the northern commercial building.  The shallow soil at this location included a layer of silt and 
peat from approximately 2.5 to 8 feet below ground surface (bgs).  Underlying the silt and peat 
was sand and gravel consistent with the other boring locations. 

The shallow aquifer is unconfined and extends to a minimum depth of 70 feet bgs at the Site, based 
on Farallon’s deep boring assessment conducted in August 2006.  Groundwater levels measured 
at the Site on May 15, 2007 ranged from 9.62 to 11.99 feet below the top of the well casings.  
During the 13 monitoring events conducted by Farallon since 2000, the estimated groundwater 
flow direction consistently has been to the northwest toward the Sammamish River, similar to the 
estimated groundwater flow direction depicted on Figures 2 and 3.  Groundwater elevations 
calculated from the monitoring well gauging data indicate that the potentiometric surface of the 
unconfined aquifer is at a similar elevation as the surface of the Sammamish River, suggesting that 
they are hydrologically connected (Figure 4). 

 PREVIOUS INVESTIGATIONS AND CLEANUP ACTION 

Alisto Engineering Group (1999) performed fieldwork at the Site in 1999 to assess whether a 
release of PCE from operations at the Former Cleaning Center of Redmond facility may have 
occurred.  The assessment involved drilling four borings in the vicinity of the Former Cleaning 
Center of Redmond dry cleaning machine to collect soil samples for laboratory analysis.  A 
reconnaissance groundwater sample also was collected from one of the borings.  The results of the 
assessment indicated that concentrations of PCE in soil and groundwater and concentrations of 
TCE in groundwater at the Site exceeded the MTCA Method A cleanup levels for soil and 
groundwater.  The presence of PCE and TCE was attributed to releases from dry cleaning 
operations at the Former Cleaning Center of Redmond facility. 

GeoEngineers, Inc. (2001) conducted a Phase II Environmental Site Assessment at the Site in 2000 
to further delineate the vertical and lateral extent of PCE exceeding the MTCA Method A cleanup 
levels in soil and groundwater.  The Phase II Environmental Site Assessment involved drilling 11 
borings to collect soil and reconnaissance groundwater samples, and installing monitoring wells 
MW-1 through MW-8.  PCE was detected at concentrations exceeding 0.5 milligrams per kilogram 
in soil samples collected from two borings south and east of the Former Cleaning Center of 
Redmond dry cleaning machine.  The data provided in the Phase II Environmental Site Assessment 
(GeoEngineers, Inc. 2001) bounded the distribution of PCE in groundwater to the north-northeast, 
south, and west. 

Farallon began monitoring groundwater conditions at the Site in December 2000 to document the 
trend of PCE concentrations over time, and to assess whether concentrations of PCE would 
decrease to less than MTCA Method A cleanup levels through natural attenuation within a 
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reasonable restoration time frame (Tables 1 and 2).  In 2003, monitoring wells MW-4 and MW-6 
were decommissioned due to expansion of the northern commercial building, and monitoring well 
MW-9 was installed proximate to the confirmed PCE source to replace monitoring well MW-4.  
Farallon conducted a total of 13 groundwater monitoring events between December 2000 and May 
2007. 

Farallon installed an SVE well through the concrete slab inside the Former Cleaning Center of 
Redmond in August 2003.  The SVE well was installed to facilitate operation of an SVE system 
to remove concentrations of PCE in soil at the source area proximate to the former location of the 
dry cleaning machine.  It was anticipated that operation of the SVE system would eliminate or 
sufficiently decrease the flux of PCE from the source in the vadose (unsaturated) zone to 
groundwater, making active remediation of groundwater contamination unnecessary.  
Concentrations of PCE in groundwater declined during the 3-year operation of the SVE system, 
which commenced in August 2003 and ended in August 2006. 

Farallon (2006a) conducted an assessment of deep groundwater quality in August 2006 that was 
performed in response to a letter from Ecology (2006) that stated “the vertical extent of 
contamination, in particular tetrachloroethene, in groundwater above the cleanup level(s) has not 
been determined,” among other opinions.  The assessment of deep groundwater quality included 
collection of reconnaissance groundwater samples from hollow-stem auger boring FB-1, which 
was advanced to a depth of 70 feet bgs down-gradient of monitoring well MW-7 (Figures 2 and 
4).  Reconnaissance groundwater samples were collected from boring FB-1 at 12.5, 31.5, and 
68.5 feet bgs during drilling.  The analytical results for PCE in all three of the reconnaissance 
groundwater samples collected were less than the MTCA Method A cleanup level of 5 micrograms 
per liter (µg/l) for PCE, indicating that concentrations of PCE in groundwater attenuated with 
depth (Figure 4). 

In accordance with the agreement with Ecology, Farallon (2006b) advanced additional borings 
proximate to the former dry cleaning machine, collected indoor air samples from the nearest tenant 
space down-gradient of the Former Cleaning Center of Redmond facility, and conducted 
confirmation groundwater monitoring.  Confirmation soil sampling was conducted by Farallon in 
June 2007.  According to laboratory analytical results, PCE was present at concentrations less than 
the MTCA cleanup level in soil at the Site. 

Four quarters of confirmation groundwater monitoring were completed at monitoring wells MW-
1 through MW-3, MW-7, and MW-9 in August and November 2006, and in February and May 
2007.  Confirmation groundwater monitoring at monitoring well MW-8, proximate to the 
Sammamish River, had previously been completed from June 2001 through August 2004.  The 
estimated direction of groundwater flow was consistently to the northwest during confirmation 
groundwater monitoring events, consistent with prior monitoring events at the Site.  PCE was not 
detected at concentrations exceeding the MTCA Method A cleanup level of 5 µg/l in confirmation 
groundwater samples collected from the Site.  Upon receipt of the NFA determination, the 
monitoring wells were decommissioned between March 2012 and September 2014. 
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Vapor intrusion assessments were conducted in June 2007 and June 2010 as part of the remedial 
investigation and regulatory closure activities, respectively, at the Property and again in March 
2014 as a condition of the Property-specific NFA determination.  Results of these assessments 
demonstrated that residual concentrations of PCE in the subsurface are protective of commercial 
workers and meet MTCA cleanup standards for protection of human health and the environment. 

 REGULATORY STATUS 

As discussed, Ecology issued a Property-specific NFA determination for a portion of the Site on 
April 1, 2011.  The Property-specific NFA determination did not include a portion of the Site 
northwest of the Property (Appendix A).  Farallon understands that Ecology limited the NFA 
determination to the Property because there was no down-gradient point of compliance delineating 
the groundwater plume northwest of former monitoring well MW-8, proximate to the Sammamish 
River.  Monitoring well MW-8 was installed along the centerline of the groundwater plume at the 
most down-gradient location accessible to install a monitoring well.  This location is immediately 
up-gradient of the Sammamish River, approximately 70 feet from the river’s edge and 
approximately 50 feet from the top of the river bank (Figures 2 and 4).  The asphalt-paved 
Sammamish River pedestrian trail, approximately 20 feet west of former monitoring well MW-8, 
lies between the top of the river bank and former monitoring well MW-8.  King County owns the 
land, including the Sammamish River pedestrian trail and the location of former monitoring well 
MW-8, which was installed pursuant to an access agreement with King County.  It was not 
practicable to install an additional monitoring well down-gradient of former monitoring well MW-
8 for the following reasons: 

• Drilling on the river bank is not possible due to a steep slope and the presence of rip-rap 
boulders, and because it is an environmentally sensitive area; 

• Drilling on top of or proximate to the Sammamish River Trail would have necessitated 
closure of the trail to pedestrian traffic and was not allowed by the property owner, King 
County; and 

• The only location closer to the Sammamish River than former monitoring well MW-8 that 
could be drilled along the flow path was only 10 to 15 feet further northwest of the former 
location of monitoring well MW-8.  This location, proximate to former monitoring well 
MW-8, would not provide any meaningful data to define the northwesterly extent of the 
former PCE plume in groundwater. 

Farallon (2006a) provided vertical delineation of the plume depth using reconnaissance 
groundwater samples from deep boring FB-1, advanced in August 2006.  This vertical delineation 
established that concentrations of PCE exceeding the MTCA Method A cleanup level were limited 
to the uppermost portion of the shallow water-bearing zone.  Based on groundwater level 
elevations and estimated flow direction, the shallow water-bearing zone discharges to the 
Sammamish River (Figures 2 and 4).  Figures depicting the plume footprint prior to 
implementation of the cleanup action showed the plume extending slightly beyond former 
monitoring well MW-8 to the vicinity of the eastern bank of the Sammamish River.  These figures 
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accurately represent the down-gradient extent of the plume as it is not technically possible for the 
plume to migrate past the discharge point (the eastern bank and base of the Sammamish River) 
(Figure 4).  Installation of a monitoring well down-gradient of former monitoring well MW-8 prior 
to implementation of the cleanup action was not practicable or technically necessary. 
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3.0 TECHNICAL COMPONENTS OF CLEANUP ACTION 

Farallon previously established the MTCA Method A cleanup levels for unrestricted land use as 
the cleanup levels for PCE at the Cleaning Center of Redmond Site.  Due to the proximity of the 
northwestern portion of the Site to the Sammamish River, Farallon recommends the use of 
Washington State Surface Water Quality Criteria (Table 240 of WAC 173-201A-240, updated 
August 2016) as the basis for the groundwater cleanup level at the Site to protect the 
designated/beneficial uses of the surface water.  No freshwater aquatic life water quality criteria 
have been established for PCE, so human health criteria for the consumption of water and aquatic 
organisms will be used.  The water quality criterion for PCE in Table 240 of WAC 173-201A-240 
is more stringent than the MTCA Method A cleanup level.  The selected groundwater cleanup 
level for PCE is 4.9 µg/l (Table 240, WAC 173-201A-240). 

The groundwater plume at the Site was delineated to the extent practicable per the discussion in 
Section 2.4, Regulatory Status.  COC concentrations in groundwater across the former monitoring 
well network at the Site decreased to less than the proposed cleanup levels established in this Site 
Closure Report Addendum after initiation of the cleanup action, which took place from August 
2003 through August 2006 (Table 2).  Linear regression trends for PCE concentrations in 
groundwater versus time for former source area monitoring well MW-9 and former down-gradient 
monitoring wells MW-7 and MW-8 between the source area and the Sammamish River are 
provided in Appendix D.  The linear regression trend lines for former monitoring wells MW-7 
through MW-9 each indicate a decreasing trend in PCE concentrations in groundwater.  In 
addition, PCE concentrations detected in groundwater samples collected from the former 
monitoring well network during the groundwater compliance monitoring period in 2006 and 2007 
demonstrated that PCE concentrations remained stable and less than applicable cleanup levels after 
the SVE remediation system ceased operation. 

To address Ecology’s concerns regarding delineation between former monitoring well MW-8 and 
the Sammamish River, Farallon requests approval of a conditional point of compliance (CPOC) at 
the location of former monitoring well MW-8 in accordance with WAC 173-340-720(8)(d)(ii) and 
the Ecology Memorandum, to facilitate issuance of a Site-wide NFA determination.  CPOC 
example 5b on page 14 of the Ecology Memorandum for a source property near, but not abutting, 
a surface water closely resembles Site conditions.  The CPOC at former monitoring well MW-8 is 
appropriate based on the flow chart for setting points of compliance provided as Figure 6 in the 
Ecology Memorandum.  A summary of Farallon’s evaluation of this CPOC using the flow chart 
in the Ecology Memorandum is included below: 

• Practicable to meet cleanup levels throughout the site within reasonable restoration time 
frame?  Unknown; Site characterization was not considered complete by Ecology due to 
the lack of a delineation well northwest of former monitoring well MW-8, proximate to the 
Sammamish River.  The Site area at and up-gradient of monitoring well MW-8 did meet 
cleanup levels within a reasonable restoration time frame.  Concentrations of PCE in 
groundwater down-gradient of monitoring well MW-8 were not characterized for the 
reasons identified in Section 4.0, Conclusions and Request for NFA Determination. 
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• Practicable to meet cleanup levels within property boundary within reasonable restoration 
time frame?  Unknown at the time when PCE contamination in groundwater extended off 
the Property to former monitoring well MW-8.  The cleanup action at the Site ultimately 
reduced the concentrations of PCE in groundwater to concentrations less than applicable 
MTCA cleanup levels. 

• Is there area-wide groundwater contamination?  Not at concentrations exceeding MTCA 
Method A cleanup levels.  There is an area-wide plume of PCE in groundwater at 
concentrations that are less than the MTCA Method A cleanup level and the surface water 
criterion.  This area-wide plume emanates from sources up-gradient of the Site.   

• Is the contaminated groundwater discharging, or likely to discharge to surface water?  
Undetermined at the time when the PCE plume in groundwater existed.  It is possible that 
PCE-contaminated groundwater could have discharged to surface water prior to the 
cleanup action conducted at the Site.  The cleanup action reduced PCE concentrations in 
groundwater to less than applicable cleanup levels established in this Site Closure Report 
Addendum. 

• Does the source property abut surface water?  No. 

• Is the source property near surface water?  Yes, the source Property is near, but does not 
abut, surface water. 

• Does the Site meet the conditions in WAC 173-340§720(8)(d)(ii)?  Yes, the Site meets the 
conditions in WAC 173-340§720(8)(d)(ii).  The use of surface water quality criteria as 
groundwater cleanup levels, where available, protects the designated/beneficial use of the 
surface water. 

• Does groundwater meet cleanup levels before discharging to surface water?  It is unclear 
if PCE concentrations in groundwater discharging to the Sammamish River were less than 
applicable cleanup levels when the PCE plume in groundwater existed prior to initiation of 
the cleanup action.  PCE concentrations could not be assessed between former monitoring 
well MW-8 and the Sammamish River due to access limitations.  After the cleanup action 
was initiated, PCE concentrations in groundwater declined to less than the applicable 
MTCA cleanup levels prior to discharge into the surface water; therefore, PCE associated 
with the Site currently does not discharge to the Sammamish River. 

Farallon requests approval of a CPOC at former monitoring well MW-8 based on the above review 
of the applicability of implementation of the CPOC.  Concentrations of PCE in groundwater at 
former monitoring well MW-8 were less than the cleanup level established in this Site Closure 
Report Addendum for 3 years (June 2001 through August 2004) prior to discontinuation of 
sampling at that monitoring well.  In addition, concentrations of PCE in groundwater remained 
less than applicable cleanup levels for 4 years (November 2003 through May 2007) at down-
gradient monitoring well MW-7 closer to the former source, which includes a monitoring period 
that extends 3 years beyond the discontinuation of sampling at former monitoring well MW-8.  In 
addition, concentrations of PCE in groundwater remained less than applicable cleanup levels at all 

http://www.farallonconsulting.com/
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other monitoring wells associated with the Site for a minimum of four quarters.  These data support 
Farallon’s assertion that the cleanup action was successful in remediating the PCE plume in 
groundwater across the entire Site and that cleanup levels were achieved at the CPOC. 
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4.0 CONCLUSIONS AND REQUEST FOR NFA DETERMINATION 

The cleanup action successfully remediated each medium of concern across the Site.  Ecology 
issued a Property-specific NFA determination in April 2011 that did not include the portion of the 
Site outside the Property boundaries to the northwest.  It is Farallon’s understanding that a Site-
wide NFA determination was not issued due to the lack of a down-gradient delineation well 
between former monitoring well MW-8 and the Sammamish River.  It was not practicable or 
necessary to install an additional monitoring well between former monitoring well MW-8 and the 
Sammamish River for the following reasons: 

• Drilling on the river bank is not possible due to a steep slope and the presence of rip-rap 
boulders, and because it is an environmentally sensitive area. 

• Drilling on top of or proximate to the Sammamish River Trail would have necessitated 
closure of the trail to pedestrian traffic and was not allowed by the property owner, King 
County. 

• The only location closer to the river than former monitoring well MW-8 that could be 
drilled along the flow path was only 10 to 15 feet further northwest of the location of former 
monitoring well MW-8.  This location, proximate to former monitoring well MW-8, would 
not provide any meaningful data to define the northwesterly extent of the former plume. 

• The shallow water-bearing zone, where the PCE plume was located, discharges to the 
Sammamish River and it is not technically possible for the plume to migrate past the 
discharge point (the eastern bank and base of the Sammamish River) (Figure 4). 

Farallon proposes the use of a CPOC at the location of former monitoring well MW-8 to address 
Ecology’s concern regarding the delineation of the PCE plume in groundwater between former 
monitoring well MW-8 and the Sammamish River.  Implementation of a CPOC is appropriate 
based on review of the Ecology Memorandum that includes a flow chart for setting points of 
compliance. 

Concentrations of PCE in groundwater at CPOC monitoring well MW-8 were less than the cleanup 
level established in this Site Closure Report Addendum (4.9 µg/l) for 3 years (June 2001 through 
August 2004) prior to discontinuation of sampling at that monitoring well.  In addition, 
concentrations of PCE in groundwater remained less than applicable cleanup levels at all other 
monitoring wells associated with the Site for a minimum of four quarters.  These data support 
Farallon’s assertion that the cleanup action was successful in remediating the PCE plume in 
groundwater across the entire Site and that applicable groundwater cleanup levels were met at the 
selected CPOC.  Based on the information provided in the Closure Report and this Site Closure 
Report Addendum, Farallon respectfully requests a Site-wide NFA determination and that the Site 
be removed from Ecology’s Hazardous Waste Sites List. 

http://www.farallonconsulting.com/
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6.0 LIMITATIONS  

 GENERAL LIMITATIONS  

The conclusions contained in this report/assessment are based on professional opinions with regard 
to the subject matter.  These opinions have been arrived at in accordance with currently accepted 
hydrogeologic and engineering standards and practices applicable to this location.  The 
conclusions contained herein are subject to the following inherent limitations: 

• Accuracy of Information.  Farallon obtained, reviewed, and evaluated certain information 
used in this report/assessment from sources that were believed to be reliable.  Farallon’s 
conclusions, opinions, and recommendations are based in part on such information.  
Farallon’s services did not include verification of its accuracy or authenticity.  Should the 
information upon which Farallon relied prove to be inaccurate or unreliable, Farallon 
reserves the right to amend or revise its conclusions, opinions, and/or recommendations. 

• Reconnaissance and/or Characterization.  Farallon performed a reconnaissance and/or 
characterization of the Site that is the subject of this report/assessment to document current 
conditions.  Farallon focused on areas deemed more likely to exhibit hazardous materials 
conditions.  Contamination may exist in other areas of the Site that were not investigated 
or were inaccessible.  Site activities beyond Farallon’s control could change at any time 
after the completion of this report/assessment.  

For the foregoing reasons, Farallon cannot and does not warrant or guarantee that the Site is free 
of hazardous or potentially hazardous substances or conditions, or that latent or undiscovered 
conditions will not become evident in the future.  Farallon’s observations, findings, and opinions 
can be considered valid only as of the date of the report hereof.  

This report/assessment has been prepared in accordance with the contract for services between 
Farallon and Nelgroup Properties LLC, and currently accepted industry standards. No other 
warranties, representations, or certifications are made.   

 LIMITATION ON RELIANCE BY THIRD PARTIES 

Reliance by third parties is prohibited.  This report/assessment has been prepared for the 
exclusive use of Nelgroup Properties LLC to address the unique needs of Nelgroup Properties LLC 
at the Site at a specific point in time.  Services have been provided to Nelgroup Properties LLC in 
accordance with a contract for services between Farallon and Nelgroup Properties LLC, and 
generally accepted environmental practices for the subject matter at the time this report was 
prepared.  

No other party may rely on this report unless Farallon agrees in advance to such reliance in writing.  
Any use, interpretation, or reliance upon this report/assessment by anyone other than Nelgroup 
Properties LLC is at the sole risk of that party, and Farallon will have no liability for such 
unauthorized use, interpretation, or reliance. 

http://www.farallonconsulting.com/
http://www.farallonconsulting.com/
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Do not rely on this report/assessment if: 

• It was not prepared for you; 

• It was not prepared for your project; 

• It was not prepared for your specific Site; or 

• It was not prepared under an approved scope of work for which you are under contract with 
Farallon. 

http://www.farallonconsulting.com/
http://www.farallonconsulting.com/
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Table 1
Summary of Groundwater Elevations

Cleaning Center of Redmond
Redmond, Washington
Farallon PN: 650-001

P:\650 Nelson Properties\650001 Cleaning Cntr Redmond\Reports\Site Closure Report Addendum\Site Closure Tbl DFCR

           1 of 3

12/20/2000 11.1 23.85
6/6/2001 10.47 24.48

6/28/2002 11.51 23.44
8/13/2003 12.33 22.62

11/12/2003 10.58 24.37
2/18/2004 8.71 26.24
5/10/2004 11.43 23.52
8/27/2004 11.26 23.69
2/15/2006 8.37 26.58
8/23/2006 12.73 22.22

11/21/2006 6.71 28.24
2/28/2007 9.81 25.14
5/15/2007 10.83 24.12

12/20/2000 12.07 23.56
6/6/2001 11.43 24.2

6/28/2002 12.58 23.05
8/13/2003 13.27 22.36

11/12/2003 11.65 23.98
2/18/2004 9.95 25.68
5/10/2004 12.47 23.16
8/27/2004 12.11 23.52
2/15/2006 9.60 26.03
8/23/2006 12.72 22.91

11/21/2006 7.49 28.14
2/28/2007 10.91 24.72
5/15/2007 11.99 23.64

12/20/2000 9.7 23.58
6/6/2001 9.08 24.2

6/28/2002 10.22 23.06
8/13/2003 10.88 22.4

11/12/2003 9.31 23.97
2/18/2004 7.59 25.69
5/10/2004 10.1 23.18
8/27/2004 9.73 23.55
2/15/2006 7.25 26.03
8/23/2006 10.37 22.91

11/21/2006 5.11 28.17
2/28/2007 8.51 24.77
5/15/2007 9.62 23.66

Depth to Water
(feet) 1

Groundwater 
Elevation (feet)

MW-1

MW-2

MW-3

Well Identification
Top of Well Casing 

Elevation (feet)Date

34.95 2

35.63 2

33.28 2



Table 1
Summary of Groundwater Elevations

Cleaning Center of Redmond
Redmond, Washington
Farallon PN: 650-001
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Depth to Water
(feet) 1

Groundwater 
Elevation (feet)Well Identification

Top of Well Casing 
Elevation (feet)Date

12/20/2000 9.71 89.11
6/6/2001 9.18 89.64

6/28/2002 10.26 88.56
8/13/2003

12/20/2000 11.97 24.22
6/6/2001 11.47 24.72

6/28/2002 12.52 23.67
8/13/2003 13.41 22.78

11/12/2003 11.47 24.72
2/18/2004 9.46 26.73
5/10/2004 12.41 23.78
8/27/2004 12.41 23.78
2/15/2006 9.18 27.01
8/23/2006 12.73 23.46

11/21/2006 7.92 28.27
2/28/2007 10.75 25.44
5/15/2007 11.73 24.46

12/20/2000 9.81 88.71
6/6/2001 9.19 89.33

6/28/2002 10.33 88.19
8/13/2003

12/20/2000 9.7 23.46
6/6/2001 9.02 24.14

6/28/2002 10.21 22.95
8/13/2003 10.85 22.31

11/12/2003 9.32 23.84
2/18/2004 7.68 25.48
5/10/2004 10.07 23.09
8/30/2004 9.72 23.44
2/15/2006 7.31 25.85
8/23/2006 10.35 22.81

11/21/2006 5.02 28.14
2/28/2007 8.54 24.62
5/15/2007 9.68 23.48

Well decommissioned.

Well decommissioned.

98.82 3

36.19 2

33.16 2

MW-5 

MW-6

MW-7

MW-4

98.52 3



Table 1
Summary of Groundwater Elevations

Cleaning Center of Redmond
Redmond, Washington
Farallon PN: 650-001
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Depth to Water
(feet) 1

Groundwater 
Elevation (feet)Well Identification

Top of Well Casing 
Elevation (feet)Date

12/20/2000 11.12 22.86
6/6/2001 10.34 23.64

6/28/2002 11.61 22.37
8/13/2003 12.1 21.88

11/12/2003 10.82 23.16
2/18/2004 9.42 24.56
5/10/2004 11.51 22.47
8/27/2004 10.79 23.19
2/15/2006 9.02 24.96
8/23/2006 11.69 22.29

11/21/2006 5.98 28.00
2/28/2007 10.06 23.92
5/15/2007 11.26 22.72
8/13/2003 11.38 22.62

11/12/2003 9.6 24.4
2/18/2004 7.72 26.28
5/10/2004 10.46 23.54
8/27/2004 10.28 23.72
2/15/2006 7.36 26.64
8/23/2006 10.72 23.28

11/21/2006 5.72 28.28
2/28/2007 8.79 25.21
5/15/2007 9.82 24.18

NOTES:
— = not applicable
1 In feet below top of casing.
2 In feet above mean sea level.
3 Relative to an on-site datum of 100 feet.
4 Well installed on November 19, 2002.

MW-9 4 34.00 2

MW-8 33.98 2



Table 2
Summary of Groundwater Sample Analytical Results - PCE

Cleaning Center of Redmond
Redmond, Washington
Farallon PN: 650-001
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Analytical Results (micrograms per liter) 1

3/6/2000 GeoEngineers 1.6
8/8/2000 GeoEngineers 5.4

12/20/2000 Farallon 2.7
6/6/2001 Farallon 1.3
6/28/2002 Farallon 2.1
8/13/2003 Farallon 1.2
11/12/2003 Farallon 3.3
2/18/2004 Farallon 2.9
5/10/2004 Farallon 4.0
8/27/2004 Farallon 8.5
2/15/2006 Farallon 2.4
8/23/2006 Farallon 3.3
11/21/2006 Farallon 4.5
2/28/2007 Farallon 2.3
5/15/2007 Farallon 3.3
3/6/2000 GeoEngineers <1.0
8/8/2000 GeoEngineers 2.9

12/20/2000 Farallon 2.9
6/6/2001 Farallon 1.9
6/28/2002 Farallon 0.81
8/13/2003 Farallon 0.99
11/12/2003 Farallon 0.66
2/18/2004 Farallon 0.88
5/10/2004 Farallon 0.54
8/27/2004 Farallon 0.56
2/15/2006 Farallon 1.1
8/23/2006 Farallon 1.0
11/21/2006 Farallon 1.1
2/28/2007 Farallon 0.83
5/15/2007 Farallon 1.30
3/6/2000 GeoEngineers <1.0
8/8/2000 GeoEngineers <1.0

12/20/2000 Farallon 0.34
6/6/2001 Farallon 2.0
6/28/2002 Farallon 2.0
8/13/2003 Farallon 7.3

11/12/2003 Farallon 4.5
2/18/2004 Farallon 2.8
5/10/2004 Farallon 3.5
8/27/2004 Farallon 6.7
2/15/2006 Farallon 2.1
8/23/2006 Farallon 2.5
11/21/2006 Farallon 5.0
2/28/2007 Farallon 1.8
5/15/2007 Farallon 2.5

4.9 2

Well/Sample 
Identification Date Sampled Sample Collected By Tetrachloroethene

MW-1

MW-2

MW-3

MTCA Cleanup Level for Groundwater 



Table 2
Summary of Groundwater Sample Analytical Results - PCE

Cleaning Center of Redmond
Redmond, Washington
Farallon PN: 650-001
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Analytical Results (micrograms per liter) 1

Well/Sample 
Identification Date Sampled Sample Collected By Tetrachloroethene

3/6/2000 GeoEngineers 50
8/8/2000 GeoEngineers 9.2

12/20/2000 Farallon 28
6/6/2001 Farallon 16
6/28/2002 Farallon 14

3/6/2000 GeoEngineers <1.0
8/8/2000 GeoEngineers <1.0

12/20/2000 Farallon 2.0
6/6/2001 Farallon 1.7
6/28/2002 Farallon 1.6
8/13/2003 Farallon 0.2
11/12/2003 Farallon 3.6
2/18/2004 Farallon 4.8
5/10/2004 Farallon 1.6
8/27/2004 Farallon 1.4
2/15/2006 Farallon 4.8
8/23/2006 Farallon 1.0
3/6/2000 GeoEngineers 11
8/8/2000 GeoEngineers 27

12/20/2000 Farallon 15
6/6/2001 Farallon 8.6
6/28/2002 Farallon 6.3

3/28/2000 GeoEngineers 15
8/8/2000 GeoEngineers 14

12/21/2000 Farallon 12
6/6/2001 Farallon 7.6
6/28/2002 Farallon 3.9
8/13/2003 Farallon 5.3
11/12/2003 Farallon 4.5
2/18/2004 Farallon 3.6
5/10/2004 Farallon 3.3
8/30/2004 Farallon 3.6
2/15/2006 Farallon 2.5
8/23/2006 Farallon 2.3
11/21/2006 Farallon 2.2
2/28/2007 Farallon 2.1
5/15/2007 Farallon 2.9

4.9 2

Well removed in 2003 due to construction of new building

MW-4

Well removed in 2003 due to construction of new building

MW-5

MW-6

MW-7

MTCA Cleanup Level for Groundwater 



Table 2
Summary of Groundwater Sample Analytical Results - PCE

Cleaning Center of Redmond
Redmond, Washington
Farallon PN: 650-001
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Analytical Results (micrograms per liter) 1

Well/Sample 
Identification Date Sampled Sample Collected By Tetrachloroethene

4/14/2000 GeoEngineers 7.4
8/8/2000 GeoEngineers 8.5

12/20/2000 Farallon 5.7
6/6/2001 Farallon 3.9
6/28/2002 Farallon 4.1
8/13/2003 Farallon 3.4
11/12/2003 Farallon 0.62
2/18/2004 Farallon 0.3
5/10/2004 Farallon 2.8
8/27/2004 Farallon 0.43
8/13/2003 Farallon 7.4

11/12/2003 Farallon 3.7
2/18/2004 Farallon 2.9
5/10/2004 Farallon 2.5
8/27/2004 Farallon 3.0
2/15/2006 Farallon 2.5
8/23/2006 Farallon 1.6
11/21/2006 Farallon 2.1
2/28/2007 Farallon 2.4
5/15/2007 Farallon 1.8

FB-1-GW-12.5 8/21/2006 Farallon 2.4
FB-1-GW-31.5 8/21/2006 Farallon 0.95
FB-1-GW-68.5 8/21/2006 Farallon <0.20

4.9 2

NOTES:
Results in bold denote concentrations exceeding applicable cleanup levels. Farallon = Farallon Consulting, L.L.C.
< denotes analyte not detected at or exceeding the reporting limit listed. GeoEngineers = GeoEngineers, Inc.
1 Analyzed by U.S. Environmental Protection Agency Method 8260B.

PCE = tetrachloroethene
TCE = trichloroethene

MW-9

Reconnaissance Groundwater Samples

MTCA Cleanup Level for Groundwater 

MW-8

2 Value from Table 240, Section 240 of the Water Quality Standards for Surface Waters of the State of 
Washington, as established in  Chapter 173-201A of the Washington Administrative Code, as amended 
August 1, 2016.

MTCA = Washington State Model Toxics Control Act Cleanup 
Regulations
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APPENDIX A 
NFA DETERMINATION LETTERS 

SITE CLOSURE REPORT ADDENDUM 
Former Cleaning Center of Redmond 

15796 Redmond Way 
Redmond, Washington 

 
Farallon PN: 650-001 
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APPENDIX B 
SITE CLOSURE REPORT 

SITE CLOSURE REPORT ADDENDUM 
Former Cleaning Center of Redmond 

15796 Redmond Way 
Redmond, Washington 

 
Farallon PN: 650-001 
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APPENDIX C 
WASHINGTON STATE DEPARTMENT OF ECOLOGY MEMORANDUM 

SITE CLOSURE REPORT ADDENDUM 
Former Cleaning Center of Redmond 

15796 Redmond Way 
Redmond, Washington 

 
Farallon PN: 650-001 
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APPENDIX D 
CONCENTRATION VS. TIME CHARTS FOR PCE IN GROUNDWATER 

SITE CLOSURE REPORT ADDENDUM 
Former Cleaning Center of Redmond 

15796 Redmond Way 
Redmond, Washington 

 
Farallon PN: 650-001 
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ATTACHMENT B 
ADDITIONAL INFORMATION LETTER 

REQUEST FOR SITE-WIDE 
NO FURTHER ACTION DETERMINATION 

Cleaning Center of Redmond 
15796 Redmond Way 

Redmond, Washington 
 

Farallon PN: 650-001 



 

Washington 
Issaquah  |  Bellingham  |  Seattle 

 

Oregon 
Portland  |  Bend  |  Baker City 

 

California 
Oakland  |  Folsom  |  Irvine 
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Qual i ty  Service for Env i ronmental  Solut ions  |   fara l lonconsul t ing.com 
 

May 23, 2018 

Ms. Sonia Fernández 
VCP Coordinator 
Toxics Cleanup Program 
Washington State Department of Ecology – Northwest Regional Office 
3190 160th Avenue Southeast 
Bellevue, Washington 98008-5452 

BY MAIL AND EMAIL 

RE: RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION 
FORMER CLEANING CENTER OF REDMOND 
15796 REDMOND WAY 
REDMOND, WASHINGTON 
FACILITY/SITE IDENTIFICATION NO. 26296554 
VCP IDENTIFICATION NO. NW3166 
FARALLON PN: 650-001 

Dear Ms. Fernández: 

Farallon Consulting, L.L.C. (Farallon) has prepared this letter to provide additional information 
required by the Washington State Department of Ecology (Ecology) for the Former Cleaning 
Center of Redmond facility located at 15796 Redmond Way in Redmond, Washington (herein 
referred to as the Property) (Figure 1). The Property is owned by Nelgroup Properties, L.L.C. 
A “site,” as defined by the Washington State Model Toxics Control Act Cleanup Regulation 
(MTCA), as established in Chapter 173-340 of the Washington Administrative Code (WAC 173-
340), consists of all areas where the constituents of concern (COCs) have come to be located at 
concentrations exceeding applicable cleanup levels established under MTCA. The site associated 
with the Former Cleaning Center of Redmond consisted of the source area proximate to the former 
dry cleaning facility and an area extending off the Property to the northwest, where 
tetrachloroethene (PCE) concentrations previously exceeded the applicable MTCA cleanup level 
for groundwater (herein referred to as the Site) (Figure 2). 

The additional information was requested by Ecology in its letter regarding Request for Additional 
Information to Provide Opinion on the Investigation and Cleanup under the VCP for the following 
Contaminated Site: Cleaning Center of Redmond, 15796 Redmond Way, Redmond WA 98052 
dated March 2, 2018, from Ms. Sonia Fernández of Ecology to Mr. Thomas L. Markl of Nelson 
Group Properties, L.L.C. [sic]1 (Ecology Letter) as part of an initial checklist-review of the Site 
Closure Report Addendum, Former Cleaning Center of Redmond, 15796 Redmond Way, 
Redmond, Washington dated April 26, 2017, prepared by Farallon (Site Closure Report 

                                                 
1 The letter references an incorrect company name. Mr. Markl is with Nelson Legacy Group, L.L.C., the Managing 
Member for the Property owner Nelgroup Properties, L.L.C., not Nelson Group Properties, L.L.C. 

http://www.farallonconsulting.com/
http://www.farallonconsulting.com/


 

  
Washington State Department of Ecology 

May 23, 2018 
Page 2 
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Addendum). The additional items requested by Ecology are paraphrased in bold font below, 
immediately followed by Farallon responses. Documents referenced during the preparation of this 
letter report are detailed in Attachment A. 

ADDITIONAL INFORMATION 

1. Provide soil and groundwater data from previous assessments documented in reports 
from 1999 and 2001. 
These data were collected during previous investigations conducted by Alisto Engineering 
Group in January 1999 and GeoEngineers, Inc. between February and August 2000. Analytical 
summary tables for soil and groundwater samples, figures, and available analytical laboratory 
reports from Alisto Engineering Group (1999) and GeoEngineers, Inc. (2001) documents have 
been included in this letter as Attachments B and C, respectively. 

2. No groundwater has been collected since 2007. Current groundwater data may be 
needed. 
Sufficient groundwater monitoring data exists through 2007 for Ecology to approve the 
conditional point of compliance and issue a Site-wide No Further Action determination for the 
Site. Monitoring wells associated with the Site were decommissioned on March 30, 2012 and 
October 2, 2014. 

3. Provide a conceptual site model and a terrestrial ecological evaluation (TEE). 
The following description provides details regarding the conceptual site model for the Site, 
including a description of the regional and local geology and hydrogeology, a summary of the 
source of the COC in soil and groundwater, fate and transport of the COC, and potential 
exposure pathways, including the information previously submitted to Ecology that provided 
justification for protection of terrestrial plants and animals in the Site-specific TEE performed 
for the Site (Attachment D). 

Geology and Hydrogeology 
The Puget Sound region is underlain by Quaternary sediments deposited during glacial 
episodes (Galster and Laprade 1991). Deposition occurred during a number of glacial advances 
and retreats, which created the existing subsurface conditions. The regional sediments consist 
primarily of interlayered and/or sequential deposits of alluvial clays, silts, and sands that 
typically are situated over deposits of glacial till that consist of silty sand to sandy silt with 
gravel. Outwash sediments consisting of sands, silts, clays, and gravels were deposited by 
rivers, streams, and post-glacial lakes during the glacial retreats. With the exception of the 
most recent recessional deposits, the outwash sediments have been over-consolidated by the 
overriding ice sheets. 

Shallow soil encountered during Farallon’s subsurface investigation activities in the vicinity 
of the Site consisted primarily of sand and gravel, with the exception of soil encountered 

http://www.farallonconsulting.com/
http://www.farallonconsulting.com/


 

  
Washington State Department of Ecology 

May 23, 2018 
Page 3 
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northwest of the northern commercial building on the Property. The shallow soil at this location 
included a layer of silt and peat from a depth of approximately 2.5 to 8 feet below ground 
surface (bgs). Underlying the silt and peat was sand and gravel consistent with the other boring 
locations. 

The shallow aquifer is unconfined and extends to a depth of at least 70 feet bgs at the Site, 
based on Farallon’s deep boring assessment conducted in August 2006. Depth-to-groundwater 
measured at the Site during the last groundwater monitoring event conducted on May 15, 2007 
ranged from 9.62 to 11.99 feet below the top of the well casings. During the 13 monitoring 
events conducted by Farallon and others from 2000 to 2007, the estimated groundwater flow 
direction consistently has been to the northwest toward the Sammamish River, similar to the 
estimated groundwater flow direction depicted on Figure 2 of the Site Closure Report 
Addendum and Figures 3 and 4 in Attachment C. Groundwater elevations calculated from the 
monitoring well gauging data indicate that the potentiometric surface of the unconfined aquifer 
is at a similar elevation as the surface of the Sammamish River, suggesting that they are 
hydrologically connected, as shown on Figure 3. 

Source Area 
The source area for the Site is the historical dry cleaning machine at the Former Cleaning Center 
of Redmond dry cleaner in the northern commercial building on the Property, as shown on 
attached Figure 2 from the Site Closure Report Addendum. The Former Cleaning Center of 
Redmond operated as a dry cleaning facility that used PCE in the dry cleaning process from 1990 
to October 29, 2002. The dry cleaning machine that used PCE was replaced in 2002 with a 
cleaning machine that used an environmentally friendly dry cleaning chemical. The current dry 
cleaning facility operates as a “green” dry cleaning facility or as a dry cleaning drop-off facility. 

Constituent of Concern 
PCE previously was detected at concentrations exceeding the MTCA Method A cleanup levels 
in soil and groundwater at the Site and is the only COC for the Site, as referenced by Ecology 
(2011) in the No Further Action determination for the Property. 

Media of Concern 
Soil and groundwater were the media of concern for the Site, because the COC previously was 
detected in these media at concentrations exceeding MTCA Method A cleanup levels 
established for the Site. Concentrations of PCE were reduced to less than the MTCA Method 
A cleanup levels in soil and groundwater through operation of a soil vapor extraction (SVE) 
remediation system from 2003 to 2006; therefore, soil and groundwater are no longer 
considered media of concern for the Site. Indoor air is not a medium of concern based on the 
results of the vapor intrusion assessment conducted in 2007, 2010, and 2014 and approved by 
Ecology (2011, 2014). Surface water is not considered a medium of concern because the COC 
concentrations in groundwater have been reduced to concentrations less than applicable 
cleanup levels established in the Site Closure Report Addendum and updated cleanup levels 
discussed in this letter.  
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Contaminant Fate and Transport 
PCE was released from the historical dry cleaning machine at the Former Cleaning Center of 
Redmond facility. The PCE migrated through the building foundation into shallow soil and 
groundwater. Dissolved-phase PCE migrated with the flow of groundwater off the Property to 
the northwest. An SVE remediation system was installed in 2003 to address concentrations of 
PCE in soil and groundwater. Performance and confirmational soil and groundwater 
monitoring data collected at the Site between 2003 and 2007 demonstrated that the SVE 
remediation system was effective in cleaning up PCE in soil and groundwater to concentrations 
less than MTCA Method A cleanup levels, and the prior release of PCE at the Site no longer 
represented a threat to human health or the environment. 

Nature and Extent of Contamination 
Field work conducted by Alisto Engineering Group (1999) confirmed a release of PCE to soil 
and groundwater from the dry cleaning machine at the Former Cleaning Center of Redmond 
facility. Additional soil and groundwater sampling conducted by GeoEngineers, Inc. (2001) 
bounded the extent of PCE in soil and groundwater. PCE in soil was bounded to an area beneath 
the slab of the northern commercial building and proximate to the historical dry cleaning 
machine by soil sample results from borings B-1, B-6, and B-7. PCE in groundwater was 
bounded to the north-northeast of the source area by groundwater sample results from boring 
B-4 and monitoring well MW-1, to the south of the source area by groundwater sample results 
from boring B-1, and to the west of the source area by groundwater sample results from 
monitoring well MW-3. 

Farallon installed an SVE well through the concrete slab in the former location of the dry 
cleaning machine inside the Former Cleaning Center of Redmond facility in August 2003. The 
SVE well was installed to facilitate operation of an SVE remediation system to remove 
concentrations of PCE in soil at the source area. Operation of the SVE remediation system 
mitigated or sufficiently decreased the flux of PCE from the source in the vadose (unsaturated) 
zone to groundwater, resulting in termination of active remediation of groundwater. 
Concentrations of PCE in groundwater declined during the 3-year operation of the SVE 
remediation system, which started in August 2003 and ended in August 2006. 

Farallon (2006a) conducted an assessment of deep groundwater quality in August 2006 that 
was performed in response to a letter from Ecology (2006) that stated, “the vertical extent of 
contamination, in particular tetrachloroethene, in groundwater above the cleanup level(s) has 
not been determined,” among other opinions. The assessment of deep groundwater quality 
included collection of reconnaissance groundwater samples from boring FB-1, which was 
advanced by a hollow-stem auger drill rig to a depth of 70 feet bgs down-gradient of monitoring 
well MW-7 (Figure 2). Reconnaissance groundwater samples were collected from boring FB-
1 at depths of 12.5, 31.5, and 68.5 feet bgs during drilling. The analytical results for PCE in all 
three of the reconnaissance groundwater samples collected were less than the MTCA Method 
A cleanup level of 5 micrograms per liter (µg/l) for PCE, confirming that concentrations of 
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PCE in groundwater attenuated with depth as shown on Figure 4 of the Site Closure Report 
Addendum. 

In accordance with an agreement with Ecology from a September 18, 2006 meeting (Farallon 
2006b), in 2006 and 2007 Farallon conducted confirmation soil sampling proximate to the 
former dry cleaning machine, collected indoor air samples from the nearest tenant space down-
gradient of the Former Cleaning Center of Redmond facility, and conducted confirmation 
groundwater monitoring. According to laboratory analytical results, PCE was present at 
concentrations less than the MTCA Method A cleanup level of 0.05 milligrams per kilogram 
in confirmation soil samples collected from the Site, confirming that the SVE remediation 
system was effective in reducing PCE concentrations. Four quarters of confirmation 
groundwater monitoring were completed at monitoring wells MW-1 through MW-3, MW-7, 
and MW-9 in August and November 2006, and in February and May 2007. Confirmation 
groundwater monitoring at monitoring well MW-8, proximate to the Sammamish River, had 
previously been completed from June 2001 through August 2004. The estimated direction of 
groundwater flow was to the northwest during confirmation groundwater monitoring events, 
consistent with prior monitoring events at the Site. PCE was not detected at concentrations 
exceeding the MTCA Method A cleanup level of 5 µg/l in confirmation groundwater samples 
collected from the Site. 

Vapor intrusion assessments were conducted in June 2007 and June 2010 as part of the 
remedial investigation and regulatory closure activities at the Property, respectively. Based on 
the results of the confirmation soil and groundwater sampling, and the vapor intrusion 
assessments, on April 1, 2011 Ecology (2011) issued a No Further Action determination for 
the Property. Additional vapor intrusion assessment was conducted in March 2014 as a 
condition of the Property-specific No Further Action determination. Results of the additional 
vapor intrusion assessment demonstrated that residual concentrations of PCE in the subsurface 
are protective of commercial workers and meet MTCA cleanup standards for protection of 
human health and the environment. 

Potential Exposure Pathways 
Two types of exposure risk were identified due to the presence of PCE in groundwater resulting 
from a historical release of the dry cleaning solvent PCE from the dry cleaning machine at the 
Former Cleaning Center of Redmond facility. These exposure risks are associated with human 
and terrestrial ecological receptors. Potential exposure pathways to humans included exposure 
to contaminated soil, groundwater, and indoor air. The exposure pathways are further discussed 
below and diagramed on the attached Figure 4. 

Soil Exposure Pathway 
Human exposure pathways for shallow soil include direct contact, inhalation of fugitive dust, 
and soil leaching to groundwater and subsequent exposure to such groundwater. The direct 
contact pathway considers both dermal contact with and ingestion of soil. 
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The direct contact, inhalation, and soil leaching to groundwater pathways are no longer 
complete, because PCE concentrations in soil and groundwater have been reduced to 
concentrations less than applicable cleanup levels established for the Site through the cleanup 
action implemented by operation of the SVE remediation system from August 2003 to August 
2006. Confirmation monitoring of soil, groundwater, and indoor air confirm that these soil 
exposure pathways are incomplete (Farallon 2007). 

Groundwater Exposure Pathway 
Human exposure pathways for groundwater include the direct contact pathway, which 
comprises both the dermal contact and ingestion pathways, and groundwater discharged to a 
surface water. 

The direct contact and discharge to surface water pathways are not complete because PCE 
concentrations in groundwater have been reduced to concentrations less than applicable 
cleanup levels established for the Site through implementation of the cleanup action. Results 
from confirmational groundwater monitoring and SVE remediation system performance 
monitoring demonstrated that the source of PCE in soil has been remediated, resulting in 
reduction of PCE concentrations in groundwater to less than the MTCA Method A cleanup 
level (Farallon 2007, 2017). Confirmation groundwater monitoring confirms that these 
groundwater exposure pathways are incomplete (Farallon 2007). 

Indoor Air Exposure Pathway 
Human exposure via inhalation includes exposure to indoor air. The results of the indoor air 
monitoring conducted in 2007, 2010, and 2014 confirmed that low to non-detect concentrations 
of PCE in indoor air were protective of the vapor intrusion pathway for the commercial 
exposure scenario for the northern commercial building on the Property (Farallon 2007, 2010, 
2014). Based on current Property uses, the commercial exposure scenario is the applicable 
screening level for comparison purposes, and no further action is necessary regarding the vapor 
intrusion pathway (Ecology 2011, 2014). PCE concentrations detected in confirmation 
groundwater samples down-gradient of the Property do not exceed current MTCA Method B 
screening levels and therefore the vapor intrusion pathway is incomplete for that portion of the 
Site (Ecology 2009). Ecology (2014) considers the confirmational indoor air monitoring 
completed. 

Ecological Exposure Pathway 
Farallon evaluated ecological exposure pathways pertaining to aquatic and terrestrial 
organisms. Soil exposure pathways include ingestion and dermal contact by terrestrial 
organisms. Groundwater exposure pathways include ingestion and dermal contact by aquatic 
and terrestrial organisms through discharge of COCs to surface water and ingestion of aquatic 
organisms after discharge to surface water. 

COC concentrations in soil formerly were present in the source area beneath the northern 
commercial building on the Property and have been reduced to concentrations less than the 
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MTCA Method A cleanup level through operation of the SVE remediation system (Farallon 
2007). A TEE previously submitted to Ecology for the Site on March 1, 2011 documented that 
the cleanup conducted to protect human health receptors was protective of ecological receptors. 
A copy of the TEE submittal is included as Attachment D. Based on these findings, the 
ingestion and dermal contact exposure routes for ecological exposure pathways in soil are 
incomplete. 

COC concentrations in groundwater have been reduced to concentrations less than applicable 
cleanup levels established in the Site Closure Report Addendum and updated cleanup levels 
detailed under item 4 below. These cleanup levels are protective of the designated/beneficial 
use of the surface water; therefore, these ecological exposure pathways for groundwater and 
surface water are incomplete. 

4. Discuss the selection of cleanup levels for the Site. 
The following is a discussion of the cleanup levels established for the Site. 

Soil 
Farallon (2007) previously established the MTCA Method A cleanup level for unrestricted 
land use of 0.05 milligram per kilogram as the cleanup level for PCE in soil at the Cleaning 
Center of Redmond Site under Ecology Voluntary Cleanup Program Identification No. 
NW1324. 

Groundwater 
Farallon (2007) previously established the MTCA Method A cleanup level for unrestricted 
land use of 5 µg/l as the cleanup level for PCE at the Cleaning Center of Redmond Site under 
Ecology Voluntary Cleanup Program Identification No. NW1324. Ecology (2011) concurred 
with this cleanup level for the Site in the No Further Action determination for the Property. 
This cleanup level applies to the portion of the Site up-gradient of the proposed conditional 
point of compliance, former monitoring well MW-8, encompassing former monitoring wells 
MW-1 through MW-7 and MW-9 (Table 1). Screening levels for the degradation products 
trichloroethene (TCE), cis-1,2-dichloroethene, and vinyl chloride that were applicable at the 
time the cleanup was conducted have been included in Table 1 for reference. 

Due to the proximity of the northwestern portion of the Site to the Sammamish River, Farallon 
recommends the use of Washington State Surface Water Quality Criteria (Table 240 of WAC 
173-201A-240, updated August 2016) as the basis for the groundwater cleanup level for PCE 
at the proposed conditional point of compliance on the northwestern portion of the Site to 
protect the designated/beneficial uses of the surface water. No freshwater aquatic life water 
quality criteria have been established for PCE, so human health criteria for the consumption of 
water and aquatic organisms will be used. The water quality criterion for PCE in Table 240 of 
WAC 173-201A-240 is more stringent than the MTCA Method A cleanup level. The selected 
groundwater cleanup level for PCE at the conditional point of compliance is 4.9 µg/l (Table 
240, WAC 173-201A-240) (Table 2). 
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Farallon developed screening levels for TCE, cis-1,2-dichloroethene (cis-1,2-DCE), and vinyl 
chloride for comparison criteria at the proposed conditional point of compliance (Table 2). 
These screening levels include: 

• Surface water quality criterion of 0.38 µg/l for TCE from Table 240 of WAC 173-
201A-240; 

• Standard MTCA Method B value of 16 µg/l for cis-1,2-DCE from MTCA Cleanup 
Levels and Risk Calculations for Groundwater; and 

• MTCA Method A cleanup level of 0.2 µg/l for vinyl chloride from Table 720-1 of 
WAC 173-340-900, as revised in 2013. 

Indoor Air 
Farallon (2014) previously established a MTCA Method B calculated cleanup level for PCE 
that was protective of commercial workers at 50.2 micrograms per cubic meter. Ecology (2011) 
also references a cleanup level of 0.93 micrograms per cubic meter for TCE in the No Further 
Action determination for the Property. 

5. Provide figures that show soil data collected in 1999 and 2001. 
Historical analytical data and figures from the reports prepared by Alisto Engineering Group 
(1999) and GeoEngineers, Inc. (2001) are included in this letter report as Attachments B and 
C, respectively. 

6. Provide an updated version of Figure 1, Site Vicinity Map from the Site Closure Report 
Addendum that shows more of the area surrounding the Property, particularly to the 
east. 
An updated version of Figure 1 is provided with this letter report. 

7. Only PCE groundwater results were shown in the analytical summary tables for the Site 
Closure Addendum even though other constituents of concern were sampled. 
Concentrations of PCE, TCE, cis-1,2-DCE, and vinyl chloride have been included in Tables 1 
and 2 of this letter report. Table 1 compares existing data to the cleanup levels established for 
the Site in the Site Closure Report, Cleaning Center of Redmond, 15796 Redmond Way, 
Redmond, Washington dated September 21, 2007, prepared by Farallon. These cleanup levels 
are applicable for the up-gradient portion of the Site encompassing former monitoring wells 
MW-1 through MW-7 and MW-9. Table 2 includes the cleanup level protective of surface 
water that was established for PCE at the conditional point of compliance, former monitoring 
well MW-8, in the Site Closure Report Addendum. Screening levels protective of the 
groundwater to surface water pathway are provided in Table 2 for TCE, cis-1,2-dichloroethene, 
and vinyl chloride. These screening levels are discussed in the response to Item 4 above. 

http://www.farallonconsulting.com/
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8. Ensure that data has been submitted to the Environmental Information Management
(EIM) database.
Analytical data collected by Farallon was uploaded to the EIM database in 2011 and 2014.
Email acknowledgements from Ecology documenting these submittals are included as
Attachment E.

CLOSING 

Farallon appreciates the opportunity to provide environmental consulting services for this project. 
Please contact Brani Jurista at (425) 295-0800 if you have questions or need additional 
information. 

Sincerely, 

Farallon Consulting, L.L.C. 

Jennifer L. Moore 
Senior Scientist 

Attachments: Figure 1, Site Vicinity Map 
Figure 2, Groundwater Elevation Contours and PCE Concentrations in Groundwater 
Figure 3, Cross Section A-A’ 
Figure 4, Human and Ecological Exposure Pathway Analysis 
Table 1, Summary of Groundwater Analytical Results – HVOCs 
Table 2, Summary of Groundwater Analytical Results at Conditional Point of 
Compliance – HVOCs 
Attachment A, References 
Attachment B, Excerpts from 1999 Alisto Engineering Group Report 
Attachment C, Excerpts from 2001 GeoEngineers, Inc. Report 
Attachment D, Site-Specific Terrestrial Ecological Evaluation 
Attachment E, EIM Submittal Acknowledgments 

cc: Mr. Tom Markl, CEO; Nelson Legacy Group, L.L.C. (by email) 
Mr. William Joyce; Joyce Ziker Parkinson PLLC (by email) 

JLM/BJ:cm

Brani Jurista, L.G., P.G. 
Senior Geologist 
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Figure 4
Human and Ecological Exposure Pathway Analysis

Former Cleaning Center of Redmond
15796 Redmond Way

Redmond, Washington
Farallon PN: 650-001
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TABLES 

RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION 
Former Cleaning Center of Redmond 

15796 Redmond Way 
Redmond, Washington 

 
Farallon PN: 650-001 



Table 1
Summary of Groundwater Analytical Results - HVOCs

Former Cleaning Center of Redmond
Redmond, Washington
Farallon PN: 650-001

3/6/2000 GeoEngineers 1.6 <1.0 <5.0 <5.0
8/8/2000 GeoEngineers 5.4 <1.0 <5.0 <5.0

12/20/2000 Farallon 2.7 <0.20 <0.20 <0.20
6/6/2001 Farallon 1.3 <0.20 <0.20 <0.20

6/28/2002 Farallon 2.1 <0.20 <0.20 <0.20
8/13/2003 Farallon 1.2 <0.20 <0.20 <0.20

11/12/2003 Farallon 3.3 0.22 <0.20 <0.20
2/18/2004 Farallon 2.9 <0.20 <0.20 <0.20
5/10/2004 Farallon 4.0 <0.20 <0.20 <0.20
8/27/2004 Farallon 8.5 0.84 1.2 0.76
2/15/2006 Farallon 2.4 <0.20 <0.20 <0.20
8/23/2006 Farallon 3.3 <0.20 <0.20 <0.20

11/21/2006 Farallon 4.5 0.26 <0.20 <0.20
2/28/2007 Farallon 2.3 <0.20 <0.20 <0.20
5/15/2007 Farallon 3.3 <0.20 <0.20 <0.20
3/6/2000 GeoEngineers <1.0 <1.0 <5.0 <5.0
8/8/2000 GeoEngineers 2.9 <1.0 <5.0 <5.0

12/20/2000 Farallon 2.9 <0.20 <0.20 <0.20
6/6/2001 Farallon 1.9 <0.20 <0.20 <0.20

6/28/2002 Farallon 0.81 <0.20 <0.20 <0.20
8/13/2003 Farallon 0.99 <0.20 <0.20 <0.20

11/12/2003 Farallon 0.66 <0.20 <0.20 <0.20
2/18/2004 Farallon 0.88 <0.20 <0.20 <0.20
5/10/2004 Farallon 0.54 <0.20 <0.20 <0.20
8/27/2004 Farallon 0.56 <0.20 <0.20 <0.20
2/15/2006 Farallon 1.1 <0.20 <0.20 <0.20
8/23/2006 Farallon 1.0 <0.20 <0.20 <0.20

11/21/2006 Farallon 1.1 <0.20 <0.20 <0.20
2/28/2007 Farallon 0.83 <0.20 <0.20 <0.20
5/15/2007 Farallon 1.30 <0.20 <0.20 <0.20
3/6/2000 GeoEngineers <1.0 <1.0 <5.0 <5.0
8/8/2000 GeoEngineers <1.0 <1.0 <5.0 <5.0

12/20/2000 Farallon 0.34 <0.20 <0.20 <0.20
6/6/2001 Farallon 2.0 <0.20 <0.20 <0.20

6/28/2002 Farallon 2.0 <0.20 <0.20 <0.20
8/13/2003 Farallon 7.3 <0.20 0.49 <0.20

11/12/2003 Farallon 4.5 0.21 <0.20 <0.20
2/18/2004 Farallon 2.8 <0.20 <0.20 <0.20
5/10/2004 Farallon 3.5 <0.20 <0.20 <0.20
8/27/2004 Farallon 6.7 0.45 0.24 <0.20
2/15/2006 Farallon 2.1 <0.20 <0.20 <0.20
8/23/2006 Farallon 2.5 <0.20 <0.20 <0.20

11/21/2006 Farallon 5.0 0.21 <0.20 <0.20
2/28/2007 Farallon 1.8 <0.20 <0.20 <0.20
5/15/2007 Farallon 2.5 <0.20 <0.20 <0.20
3/6/2000 GeoEngineers 50 <1.0 <5.0 <5.0
8/8/2000 GeoEngineers 9.2 <1.0 <5.0 <5.0

12/20/2000 Farallon 28 0.43 0.78 <0.20
6/6/2001 Farallon 16 0.32 0.80 <0.20

6/28/2002 Farallon 14 0.5 1.50 <0.20

5.0 2 5.0 2 80 2 0.2 2

MW-1

MW-2

MW-3

MW-4

Date Sampled
Well/Sample 
Identification

Analytical Results (micrograms per liter)1

Sample Collected 
By Tetrachloroethene Trichloroethene cis-1,2-Dichloroethene Vinyl Chloride

Well Removed 2003

MTCA Cleanup Levels for Groundwater 
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Table 1
Summary of Groundwater Analytical Results - HVOCs

Former Cleaning Center of Redmond
Redmond, Washington
Farallon PN: 650-001

Date Sampled
Well/Sample 
Identification

Analytical Results (micrograms per liter)1

Sample Collected 
By Tetrachloroethene Trichloroethene cis-1,2-Dichloroethene Vinyl Chloride

3/6/2000 GeoEngineers <1.0 <1.0 <5.0 <5.0
8/8/2000 GeoEngineers <1.0 <1.0 <5.0 <5.0

12/20/2000 Farallon 2.0 <0.20 <0.20 <0.20
6/6/2001 Farallon 1.7 <0.20 <0.20 <0.20

6/28/2002 Farallon 1.6 <0.20 <0.20 <0.20
8/13/2003 Farallon 0.2 <0.20 <0.20 <0.20

11/12/2003 Farallon 3.6 <0.20 <0.20 <0.20
2/18/2004 Farallon 4.8 <0.20 <0.20 <0.20
5/10/2004 Farallon 1.6 <0.20 <0.20 <0.20
8/27/2004 Farallon 1.4 <0.20 <0.20 <0.20
2/15/2006 Farallon 4.8 <0.20 <0.20 <0.20
8/23/2006 Farallon 1.0 <0.20 <0.20 <0.20
3/6/2000 GeoEngineers 11 <1.0 <5.0 <5.0
8/8/2000 GeoEngineers 27 <1.0 <5.0 <5.0

12/20/2000 Farallon 15 0.24 <0.20 <0.20
6/6/2001 Farallon 8.6 <0.20 <0.20 <0.20

6/28/2002 Farallon 6.3 <0.20 0.29 <0.20

3/28/2000 GeoEngineers 15 3 <5.0 <5.0
8/8/2000 GeoEngineers 14 <1.0 <5.0 <5.0

12/21/2000 Farallon 12 <0.20 <0.20 <0.20
6/6/2001 Farallon 7.6 <0.20 <0.20 <0.20

6/28/2002 Farallon 3.9 <0.20 <0.20 <0.20
8/13/2003 Farallon 5.3 <0.20 <0.20 <0.20

11/12/2003 Farallon 4.5 <0.20 <0.20 <0.20
2/18/2004 Farallon 3.6 <0.20 <0.20 <0.20
5/10/2004 Farallon 3.3 <0.20 <0.20 <0.20
8/30/2004 Farallon 3.6 <0.20 <0.20 <0.20
2/15/2006 Farallon 2.5 <0.20 <0.20 <0.20
8/23/2006 Farallon 2.3 <0.20 <0.20 <0.20

11/21/2006 Farallon 2.2 <0.20 <0.20 <0.20
2/28/2007 Farallon 2.1 <0.20 <0.20 <0.20
5/15/2007 Farallon 2.9 <0.20 <0.20 <0.20
4/14/2000 GeoEngineers 7.4 <1.0 <5.0 <5.0
8/8/2000 GeoEngineers 8.5 <1.0 <5.0 <5.0

12/20/2000 Farallon 5.7 0.33 0.48 <0.20
6/6/2001 Farallon 3.9 0.23 0.36 <0.20

6/28/2002 Farallon 4.1 0.29 0.46 <0.20
8/13/2003 Farallon 3.4 0.26 0.46 <0.20

11/12/2003 Farallon 0.62 <0.20 <0.20 <0.20
2/18/2004 Farallon 0.3 <0.20 <0.20 <0.20
5/10/2004 Farallon 2.8 0.25 0.37 <0.20
8/27/2004 Farallon 0.43 <0.20 <0.20 <0.20
8/13/2003 Farallon 7.4 0.27 0.42 <0.20

11/12/2003 Farallon 3.7 <0.20 <0.20 <0.20
2/18/2004 Farallon 2.9 <0.20 <0.20 <0.20
5/10/2004 Farallon 2.5 <0.20 <0.20 <0.20
8/27/2004 Farallon 3.0 <0.20 <0.20 <0.20
2/15/2006 Farallon 2.5 <0.20 <0.20 <0.20
8/23/2006 Farallon 1.6 <0.20 <0.20 <0.20

11/21/2006 Farallon 2.1 <0.20 <0.20 <0.20
2/28/2007 Farallon 2.4 <0.20 <0.20 <0.20
5/15/2007 Farallon 1.8 <0.20 <0.20 <0.20

5.0 2 5.0 2 80 2 0.2 2

MW-5

Well Removed  2003

MTCA Cleanup Levels for Groundwater 

MW-6

MW-9

MW-7

MW-8
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Table 1
Summary of Groundwater Analytical Results - HVOCs

Former Cleaning Center of Redmond
Redmond, Washington
Farallon PN: 650-001

Date Sampled
Well/Sample 
Identification

Analytical Results (micrograms per liter)1

Sample Collected 
By Tetrachloroethene Trichloroethene cis-1,2-Dichloroethene Vinyl Chloride

FB-1-GW-12.5 8/21/2006 Farallon 2.4 <0.20 <0.20 <0.20
FB-1-GW-31.5 8/21/2006 Farallon 0.95 <0.20 <0.20 <0.20
FB-1-GW-68.5 8/21/2006 Farallon <0.20 <0.20 <0.20 <0.20

5.0 2 5.0 2 80 2 0.2 2

NOTES:

Farallon = Farallon Consulting, L.L.C.
GeoEngineers = GeoEngineers, Inc.
PCE = tetrachloroethene
TCE = trichloroethene2 Cleanup levels established for site closure in the Site Closure Report, Cleaning Center of Redmond, 15796 

Redmond Way, Redmond, Washington prepared by Farallon, dated September 21, 2007.

Results in bold denote concentrations exceeding applicable cleanup levels.
< denotes analyte not detected at or exceeding the reporting limit listed.
1 Analyzed by U.S. Environmental Protection Agency Method 8260B.

MTCA Cleanup Levels for Groundwater 

Reconnaissance Groundwater Samples
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Table 2
Summary of Groundwater Analytical Results at Conditional Point of Compliance - HVOCs

Former Cleaning Center of Redmond
Redmond, Washington
Farallon PN: 650-001

4/14/2000 GeoEngineers 7.4 <1.0 <5.0 <5.0
8/8/2000 GeoEngineers 8.5 <1.0 <5.0 <5.0

12/20/2000 Farallon 5.7 0.33 0.48 <0.20
6/6/2001 Farallon 3.9 0.23 0.36 <0.20

6/28/2002 Farallon 4.1 0.29 0.46 <0.20
8/13/2003 Farallon 3.4 0.26 0.46 <0.20

11/12/2003 Farallon 0.62 <0.20 <0.20 <0.20
2/18/2004 Farallon 0.3 <0.20 <0.20 <0.20
5/10/2004 Farallon 2.8 0.25 0.37 <0.20
8/27/2004 Farallon 0.43 <0.20 <0.20 <0.20

4.9 2 0.38 2 16 3 0.2 4

NOTES:

Farallon = Farallon Consulting, L.L.C.
GeoEngineers = GeoEngineers, Inc.
PCE = tetrachloroethene
TCE = trichloroethene

3 Washington State Model Toxics Control Act Cleanup Regulation (MTCA) Cleanup Levels and Risk Calculations, Standard Method B Values for 
Groundwater, https://fortress.wa.gov/ecy/clarc/Reporting/ChemicalQuery.aspx.

MW-8

4 MTCA Method A Cleanup Levels for Groundwater, Table 720-1 of Section 900 of Chapter 173-340 of the Washington Administrative Code, as 
revised 2013. 

Well/Sample 
Identification Date Sampled

Sample Collected 
By

Analytical Results (micrograms per liter)1

Tetrachloroethene Trichloroethene cis-1,2-Dichloroethene Vinyl Chloride

Results in bold denote concentrations exceeding applicable cleanup levels.
< denotes analyte not detected at or exceeding the reporting limit listed.
1 Analyzed by U.S. Environmental Protection Agency Method 8260B.

MTCA Cleanup Levels for Groundwater 

2 Value from Table 240, Section 240 of the Water Quality Standards for Surface Waters of the State of Washington, 
as established in  Chapter 173-201A of the Washington Administrative Code, as amended  August 1, 2016.
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RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION 
Former Cleaning Center of Redmond 

15796 Redmond Way 
Redmond, Washington 

 
Farallon PN: 650-001
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ATTACHMENT B 
EXCERPTS FROM 1999 ALISTO ENGINEERING GROUP REPORT 

RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION 
Former Cleaning Center of Redmond 

15796 Redmond Way 
Redmond, Washington 

 
Farallon PN: 650-001 
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ATTACHMENT C 
EXCERPTS FROM 2001 GEOENGINEERS, INC. REPORT 

RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION 
Former Cleaning Center of Redmond 

15796 Redmond Way 
Redmond, Washington 

 
Farallon PN: 650-001
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ATTACHMENT D 
SITE-SPECIFIC TERRESTRIAL ECOLOGICAL EVALUATION 

RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION 
Former Cleaning Center of Redmond 

15796 Redmond Way 
Redmond, Washington 

 
Farallon PN: 650-001
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ATTACHMENT E 
EIM SUBMITTAL ACKNOWLEDGMENTS 

RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION 
Former Cleaning Center of Redmond 

15796 Redmond Way 
Redmond, Washington 

 
Farallon PN: 650-001 

 
 



From: Kuntz, Michael G. (ECY)
To: Cliff Schmitt
Subject: File for Cleaning Center of Redmond
Date: Thursday, March 10, 2011 8:40:06 AM

Cliff,
 
I have received the EIM submittal,, Terrestrial Ecological Evaluation and the legal description. The
EIM submittal is acceptable. It was my understanding that a summary sheet describing the
Evaluation would be attached to the form.  I will accept the summary in the letter however I will
attach a copy of the summary to the form and make note of it on the form.  The legal description is
not acceptable. A copy of the recorded survey is required.  If you have questions please  do not
hesitate to contact me by the means provided below.
 
Sincerely,
 
Mike
 
 
 
Michael Kuntz
Toxics Cleanup Program
Department of Ecology
POB 47600
Olympia, WA 98504
(360) 407-7239
Mkun461@ecy.wa.gov
Wear good boots and carry
plenty of water.
 
 

mailto:cschmitt@farallonconsulting.com
mailto:Mkun461@ecy.wa.gov


From: Durkee, Jenna (ECY)
To: Brani Jurista
Subject: FW: VCNW2693-Nelgroup Properties, LLC, Redmond, WA
Date: Thursday, May 29, 2014 2:14:05 PM

Hi Brani,
Just wanted to include you on this as well. The EIM data that has been submitted for this site is loaded and will be available in EIM tomorrow.
Thank you,
Jenna Durkee
Environmental Specialist
TCP EIM Data Coordinator
Washington Department of Ecology
(509) 454-7865
Jenna.Durkee@ecy.wa.gov
From: Durkee, Jenna (ECY) 
Sent: Thursday, May 29, 2014 2:00 PM
To: 'Lyndsey Needham'
Cc: Kuntz, Michael G. (ECY)
Subject: VCNW2693-Nelgroup Properties, LLC, Redmond, WA

All submitted data has been successfully loaded into EIM for the following study. The Ecology Project Manager
should verify the results and locations, and that the study in EIM contains the correct number of results. Here
is review guidance for the Ecology Project Manager:
http://aww.ecology/programs/tcp/Site_Manager_Resource_Ctr/Policy_Resources/Policy_Resources_main.html

FS ID:281

Study ID: VCNW2693

Study Name: Nelgroup Properties, LLC, Redmond, WA

Locations: 2

Results: 46

You can view the data tomorrow by using the following link and searching by the above Study ID:
http://ecyeim/search/Eim/EIMSearch.aspx?SearchType=AllEIM&State=newsearch&Section=all
Jenna Durkee
Environmental Specialist
TCP EIM Data Coordinator
Washington Department of Ecology
(509) 454-7865
Jenna.Durkee@ecy.wa.gov

mailto:bjurista@farallonconsulting.com
mailto:JEDU461@ECY.WA.GOV
http://aww.ecology/programs/tcp/Site_Manager_Resource_Ctr/Policy_Resources/Policy_Resources_main.html
http://ecyeim/search/Eim/EIMSearch.aspx?SearchType=AllEIM&State=newsearch&Section=all
mailto:JEDU461@ECY.WA.GOV
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