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March 28, 2022 

Tamara Welty, L.G., L.H.G. 
Washington State Department of Ecology 
Toxics Cleanup Program 
Northwest Regional Office 
15700 Dayton Avenue North 
Shoreline, Washington 98133 

RE: RESPONSE TO ECOLOGY COMMENTS ON PERIODIC REVIEW 
UNION STATION FACILITY SITE ID NO.: 2060 
411 SOUTH JACKSON STREET  
SEATTLE, WASHINGTON 
FARALLON PN: 2644-001 

Dear Tamara: 

Farallon Consulting, L.L.C. (Farallon) has prepared this letter on behalf of Union Station 
Associates, LLC in response to Washington State Department of Ecology (Ecology) comments 
regarding the Periodic Review for Union Station Facility Site ID No.: 2060 at 411 South Jackson 
Street in Seattle, Washington (the Property) dated April 2021 (2021 Periodic Review) (Figure 1).  

Farallon completed a comprehensive review and evaluation of current and historical conditions at 
the Property and relevant adjacent properties in the vicinity to address Ecology’s comments in the 
2021 Periodic Review. The review and evaluation focused on, but was not limited to, the following 
information: the 2019 Groundwater Monitoring Compliance Report, Union Station Property, 
Seattle, Washington dated January 6, 2020, prepared by Landau Associates, Inc. (Landau); the 
report Identification of Potential Upgradient Sources, Union Station Property, Seattle, 
Washington dated September 3, 1999, prepared by Landau (Potential Upgradient Sources Report); 
the Cleanup Action Plan, Union Station Property, Seattle, Washington dated July 28, 1997, 
prepared by Landau (CAP); groundwater monitoring laboratory analytical results from October 
2021; and numerous other publicly available documents.  

In summary, the 2021 Periodic Review provided Ecology’s main concerns, which focused on the 
following: whether the use of background concentrations was appropriate to demonstrate 
compliance with Property-specific cleanup levels; the potential for migration of constituents of 
concern (COCs) detected in groundwater from a localized area on the western, down-gradient 
portion of the Property onto adjacent properties west of the Property; and the potential for vapor 
intrusion to indoor air at the Property based on current Ecology vapor intrusion guidelines.  

Based on our review and evaluation, Farallon concluded that the use of area background 
concentrations are appropriate because of the widespread placement of contaminated fill material 
on numerous adjacent properties and properties in the vicinity, specifically in areas directly up-
gradient of the Property (Figure 2). A review of groundwater sampling results for west-adjacent 
properties, which are down-gradient of the Property, confirm no migration of COCs from the 
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Property to these adjacent properties. Active remediation is not warranted based on the stable 
groundwater quality conditions documented over the 20 years since redevelopment and the 
confirmed presence of up-gradient source areas of COCs, which are continuing to migrate onto the 
Property (Figure 2). Further, active remediation as proposed by Ecology on the down-gradient side 
of the Property would likely exacerbate groundwater conditions at the Property by potentially 
mobilizing and drawing contaminants from the confirmed and potential source areas present up-
gradient of the Property including but not limited to the confirmed sources in the 5th Avenue right-
of-way (ROW) (Figure 2). Detailed responses to Ecology’s specific comments are included in the 
sections below.  

Based on these data, it is Farallon’s opinion that no additional groundwater monitoring and/or 
active remediation is warranted at the Property at this time. The Property was redeveloped over 20 
years ago, and since redevelopment, no activities have been conducted at the Property that would 
have caused a release of petroleum hydrocarbons, which are the only COCs present at 
concentrations exceeding screening levels at the points of compliance on the western Property 
boundary. Ecology has been aware of up-gradient sources of petroleum hydrocarbons as far back 
as 1997. Based on the evidence of off-Property sources, and geotechnical boring logs and 
groundwater monitoring data in the 5th Avenue South ROW, any remediation required by Ecology 
should focus on the up-gradient confirmed and potential sources of the contamination. Union 
Station Associates, LLC is not liable for those releases and should not be responsible to remediate 
impacts caused by off-Property sources. Farallon recommends resumption of the agreed upon 
schedule presented in the CAP with the next groundwater monitoring event to be conducted in 
2024. 

Prior to proceeding with the further action required by Ecology in the Periodic Review, Union 
Station Associates, LLC would like to request a meeting with Ecology to further discuss the shift 
in Ecology’s evaluation and understanding of the confirmed and potential off-property sources 
proximate to the Property that are impacting groundwater quality in the local vicinity.  

SITE DESCRIPTION AND BACKGROUND 

The Property consists of King County Parcel Nos. 8809700000, 5247801292, and 7669800004, 
and is developed with a commercial building, including office and retail use (Figure 2). The 
Property spans six city blocks and includes portions at the grade with 5th Avenue South at an 
approximate elevation of 35 feet City of Seattle Datum to an elevation of 10 feet City of Seattle 
Datum for the portion of the Property at grade with 4th Avenue South, which is beneath elevated 
viaduct portions of South Jackson Street, South Airport Way. Existing structures at the Property 
include the Union Station historical building on the north; Metro International Transit Station, lid 
constructed above the Metro transit lanes, Metro bus tunnel south portal, and portions of elevated 
viaducts for adjacent streets on the east; and commercial buildings and parking garages constructed 
in the early 2000s on the west and south.  

According to the CAP, the Property was originally part of the South Seattle industrial 
neighborhood. The Property was originally developed in 1874 as the Seattle Gaslight Company, a 

http://www.farallonconsulting.com/
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coal gasification plant that was constructed on pilings over the tide flats of the Duwamish Bay. In 
the early 1900s, Vulcan Iron Works was on the southern portion of the Property manufacturing 
iron, brass, and steel. The area surrounding the Seattle Gaslight Company was backfilled prior to 
about 1912. The Seattle Gaslight Company was demolished in 1910 and Vulcan Iron Works 
relocated as the Property was leveled for the construction of the existing Union Station and 
associated rail lines. Union Station served passengers until 1971. The Property sat dormant for 
approximately 30 years other than the Seattle Transit bus tunnel project completed in 1990, which 
is on the eastern portion of the Property adjacent to 5th Avenue South (Figure 1). In 1991, Ecology 
placed the Property on the Washington Hazardous Sites List. 

Landau’s Potential Upgradient Sources Report identified multiple sites with confirmed releases 
that have impacted soil and groundwater quality, and additional sites with current or historical 
operations with the potential to impact soil and groundwater quality in the vicinity of the Property 
(Table 1). The following potential up-gradient source sites, which are highlighted in orange on 
Figure 2, were identified by Landau with a moderate to high risk of impacting the Property: 

• Gasoline Service Stations, potential petroleum hydrocarbon impacts;  

• Dye Works facility, potential solvent impacts; 

• General Motors Truck Center, potential petroleum hydrocarbon impacts; and,  

• Commercial dry cleaners, potential solvent impacts.  

Landau’s Potential Upgradient Sources Report demonstrates the long history of industrial and 
commercial land use up-gradient of and surrounding the Property. In addition to the confirmed 
releases and potential source sites identified in Landau’s Potential Upgradient Sources Report, 
Farallon identified the confirmed source area present in the 5th Avenue ROW, highlighted in red 
on Figure 2.  

Landau conducted a remedial investigation in 1996 at the Property to support the planned 
redevelopment. The remedial investigation identified the following COCs in both soil and 
groundwater at the Property: carcinogenic polynuclear aromatic hydrocarbons (cPAHs), metals, 
and total petroleum hydrocarbons as gasoline-, diesel-, and oil-range organics (GRO, DRO, and 
ORO, respectively). Landau concluded that the source of contamination at the Property is 
attributed to historical operations associated with the coal gasification process and foundry. COCs 
were generally located within a fill layer that was placed on top of the former tide flat surface 
during historical operations from the late 1800s to early 1900s.  

In addition to historical operations on the Property, Landau noted the potential for migration of 
hazardous substances onto the Property from up-gradient and off-Property sources identified in 
Landau’s Potential Upgradient Sources Report (Figure 2). The migration of COCs from up-
gradient sources onto the Property is evident by the detection of DRO, GRO, and dissolved arsenic 
in groundwater samples collected from up-gradient monitoring wells B-4, B-4R, B-6, and/or B-6R 
(Figure 3) at concentrations that exceed those detected in groundwater samples collected from 
wells on the Property and down-gradient monitoring wells, MW-101R, MW-102R, and MW-105. 

http://www.farallonconsulting.com/
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It should be noted that the highest concentrations of COCs in the Property vicinity were detected 
in up-gradient monitoring well B-4 installed in the 5th Avenue ROW (Figures 5 and 7). 

Cleanup at the Property was implemented under the Model Toxics Control Act Cleanup Regulation 
(MTCA), Chapter 173-340 Washington Administrative Code (WAC 173-340) and conducted in 
conjunction with the redevelopment of the western portion of the Property. Cleanup activities at 
the Property were completed under Prospective Purchaser Consent Decree 97-2-18936-5SEA, 
King County Superior Court. The cleanup action elements included the removal of impacted fill 
comprising soil, coal, and construction debris within the redevelopment footprint, paving of 
exposed soil, groundwater monitoring, institutional controls, and a contingency to allow for 
potential groundwater extraction and treatment.  

The cleanup action was implemented during the construction of the Union Station development 
subgrade foundation features in 1999 to 2000. The Environmental Covenant recorded with the 
Property documents that residual impacts of cPAHs and metals remain in soil and cPAHs, 
petroleum hydrocarbons, benzene, and arsenic detected at concentrations exceeding MTCA 
cleanup levels remain in groundwater at the Property. The MTCA cleanup levels for soil are 
established under WAC 173-340-740. The MTCA cleanup levels for groundwater are established 
under WAC 173-340-720. Property-specific cleanup levels were established in the CAP approved 
by Ecology and incorporated into the Prospective Purchaser Consent Decree No. 97-2-18963-5 
SEA. WAC 173-340-420 (2) requires that Ecology conduct a periodic review of a site every 
5 years.  

In accordance with the Prospective Purchaser Consent Decree No. 97-2-18963-5 SEA and CAP, 
periodic groundwater monitoring is required at down-gradient wells MW-101R, MW-102R, MW-
104, MW-105, MW-107R, MW-108R, and up-gradient wells B-4R and B-6R (Figure 3). Based 
on 2019 Groundwater Monitoring Compliance Report, Union Station Property, Seattle, 
Washington, dated January 6, 2020, prepared by Landau , COCs were detected at concentrations 
exceeding the cleanup levels established for the Property, which, according to Ecology, triggers 
the requirements described in the CAP for a groundwater monitoring event.  

GEOLOGY AND HYDROGEOLOGY 

Hart Crowser & Associates Inc. (Hart Crowser) conducted a Subsurface Exploration and 
Geotechnical Engineering Study dated February 6, 1986 (Geotechnical Study), for the 5th Avenue 
South Viaduct and Retaining Wall project (Attachment A). According to the Geotechnical Study, 
soil on the eastern portion of the Property consists of various fill material to an approximate 
elevation of -15 to -20 feet City of Seattle Datum or 30 to 40 feet below ground surface (bgs), 
which is underlain by native marine deposits. Prior to redevelopment of the western portion of the 
Property in the early 2000s, Landau encountered fill material to a depth of approximately 25 feet 
bgs overlying the native marine deposits.   

The nearest surface water body is Elliot Bay, located approximately 0.5 mile west of the Property. 
Based on a 2019 annual groundwater monitoring event, groundwater was encountered at an 
elevation of 1 to 13 feet City of Seattle Datum, or 20 to 35 feet bgs, in up-gradient monitoring 
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wells B-4R and B-6R and at an elevation of -1 to 4 feet City of Seattle Datum, or 6 to 12 feet below 
finished grade, of the parking garage (Figures 3 through 6). Synoptic depth-to-groundwater 
measurements from the monitoring wells at the Property and corresponding calculated 
groundwater elevations are provided in Table 2. The interpreted groundwater flow direction of the 
shallow groundwater-bearing zone within the fill layer is to the west, consistent with regional 
groundwater flow west toward Elliot Bay.  

RESPONSE TO ECOLOGY COMMENTS 

Provided below in italics are Ecology’s specific conclusions made regarding the effectiveness of 
the completed cleanup action as a result of the 2021 Periodic Review and Farallon’s corresponding 
responses in plain text: 

• Groundwater concentrations of acenaphthene, benzene, arsenic, benzo(a)anthracene, 
chrysene, diesel-range TPH, and gasoline-range TPH exceed cleanup levels at the 
conditional point of compliance (the western property boundary) and this contaminated 
groundwater appears to be migrating off-property. Therefore, the remedy is not protective 
of groundwater and marine surface water located downgradient of the property. Based on 
this, the Site failed periodic review.  
During the 2019 groundwater monitoring event, petroleum hydrocarbons and/or polynuclear 
aromatic hydrocarbons (PAHs) and cPAHs were detected at concentrations exceeding site-
specific groundwater cleanup levels and/or applicable screening levels in only two monitoring 
wells, MW-101R and MW-105, at the western Property boundary conditional point of 
compliance (Figure 7; Tables 3 and 4).  

Monitoring wells MW-101R and MW-105 were redeveloped and resampled in September 
2021 (Figure 7). Petroleum hydrocarbons were detected at concentrations exceeding applicable 
screening levels in groundwater samples collected from monitoring wells MW-101R and 
MW-105 (Table 3). PAHs and cPAHs were not detected at concentrations exceeding site-
specific groundwater cleanup levels in groundwater samples collected from monitoring wells 
MW-101R and MW-105 (Table 4). 

Between the Property and Elliot Bay, the nearest marine surface water body, there are up to 
nine cleanup sites listed in Ecology’s electronic database with documented releases of 
hazardous substances to soil and/or groundwater. This includes a cleanup site that is 
approximately 400 feet west of the Property, which is identified as the North Lot Development 
Site and assigned Facility Site Identification 5378137 and Cleanup Site Identification 1966 
(Figure 2).  

According to the Annual Groundwater and Indoor Vapor Monitoring – 2020, North Lot dated 
March 27, 2020, prepared by EHSI, a groundwater monitoring event was conducted on January 
21, 2020 (Attachment C). The monitoring wells MW-16D, MW-21, and MW-22 on the 
western boundary of the North Lot Development Site were sampled for similar COCs, GRO, 
DRO, ORO, benzene, cPAHs, and arsenic (Figure 3). All COCs were reported non-detect at 
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the laboratory practical quantitation limit (PQL) or less than the site-specific cleanup levels in 
groundwater samples collected from monitoring wells MW-16D, MW-21, and MW-22 
(Figure 7, Attachment C).   

Based on these data, if groundwater is migrating off of the Property, it is not impacting 
groundwater quality at the Ecology-listed North Lot Site approximately 400 feet west and 
down-gradient of the Property, and/or the nearest marine surface water body, which is even 
farther down-gradient of the Property.  

• It should be noted that area background is not allowed to be used for compliance purposes; 
the cleanup levels outlined in the CAP (Table 1) are to be used. It should also be noted that 
the current regulation now includes TPH cleanup levels to protect surface water. 
Therefore, Method A groundwater cleanup levels should be used to evaluate compliance 
for TPH at the conditional point of compliance.  
The Certificate of Completion issued by Ecology1 in 2005 states that the origin of TPH is still 
unclear at present and that Ecology would not delist the Property at that time. Ecology agreed 
that continued groundwater monitoring was an appropriate response. As presented in the CAP 
for the Property, the source of TPH in groundwater is unclear and presumed to be from an up-
gradient, off-Property source.  

With the historical land use and significant placement of fill material in the vicinity of the 
Property, it is relevant to evaluate for migration of COCs from potential and confirmed up-
gradient and off-Property sources that likely are impacting groundwater quality at the Property. 
Cross-sections were prepared to summarize previous geotechnical and environmental 
investigations completed at and adjacent to the Property (Figures 4 through 6).  

o East-adjacent 5th Avenue South ROW – The Geotechnical Study indicated 25 to 35 
feet of fill beneath the 5th Avenue South ROW (Attachment A, Figures 5 and 6). 
The boring log for former monitoring well B-4, located up-gradient and off the 
Property, indicated the presence of chemical odors at depths of 33 to 50 feet bgs 
and a black coal layer within the fill. Several other borings advanced in the 5th 
Avenue South ROW also indicated the presence of chemical odors and/or coal 
layers within the fill layer. This is consistent with the historical trends of TPH 
documented in groundwater samples collected at monitoring well B-4 from 1999 
to 2004. Monitoring well B-4 was screened in the main portion of the source 
material and groundwater samples from the well had the highest concentrations of 
COCs detected in the Property vicinity (Table 3). The subsequent replacement well, 
B-4R, was installed and screened in a shallower portion of the subsurface i.e., NOT 
fully penetrating across the zone of contaminated source material (Figure 5).    

o Publix Apartments and Historical Rainier Heat & Power Company steam heating 
plant are located directly east and across 5th Avenue South from the Property 

 
1Union Station Purchaser Consent Decree No. 97-2-18936-5SEA – Certificate of Completion dated January 20, 
2005, prepared by Ecology.  
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(Figures 2 and 5). The Underground Storage Tank Closure & Supplemental 
Investigation Report, Publix Renovation Project, 504 Fifth Avenue South, Seattle, 
Washington 98104 dated August 15, 2017, prepared by the Riley Group 
documented the release and cleanup associated with two 8,500-gallon underground 
storage tanks (USTs) with Bunker C fuel. The tops of the Bunker C fuel USTs were 
encountered at an approximate elevation of 14 feet City of Seattle Datum. An 
opinion was requested from Ecology’s UST Program; however, no opinion was 
granted because Ecology’s UST Program does not regulate UST systems used for 
storing heating oil for consumptive use on the premises.  

o Landau’s Potential Upgradient Sources Report identifies several potential 
upgradient sources and a long history of industrial land use in the vicinity of the 
Property (Figure 2, Table 1, and Attachment B). The historical sites considered to 
have the greatest potential for impacting groundwater quality at the Property are 
Jay’s Union Service Station and Rhodes Domes Stadium Service Station (500 
South Jackson Street), McKales Corp Gas Station (320 5th Avenue South), and KS 
Serv Gas Station (720 5th Avenue South). If potential spills, overfills, or leaking 
USTs or supply piping occurred at these stations, there would have been a high 
probability of impacting groundwater quality conditions at the Property.  

o In addition to the sites noted above, Farallon also has local knowledge of similar 
impacts on properties in the vicinity of the Property attributed to historical coal 
gasification operations in the vicinity.   

Ecology’s 2010 Periodic Review for the Property noted a change in TPH cleanup levels since 
1997 and referenced MTCA Method A and B cleanup levels. Ecology noted that overall, there 
was a decline in DRO at the point of compliance and agreed with the use of background-based 
screening levels from B-4/B-4R for petroleum hydrocarbons, benzene, acenaphthene, and 
cPAHs and for arsenic using data from B-6R (Tables 3 through 5). Ecology stated that 
concentrations of petroleum-related constituents in 2009 samples from well B-4R are lower 
than historical concentrations at B-4, indicating that the off-Property source may no longer be 
present, or the groundwater plume from an off-Property source may no longer be in the 
immediate vicinity of well B-4/B-4R. Ecology stated that in any case, because the exceedances 
do not represent contamination originating on the Property, they should not be used to trigger 
groundwater treatment or an increase in the frequency of groundwater monitoring.  

Union Station Associates, LLC would like to discuss the change in Ecology’s opinion 
regarding the relevance of background sources and their potential impacts on groundwater 
quality for the Property and further action required in the April 2021 Periodic Review.  
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For the purposes of this response, the groundwater screening levels protective of marine 
surface water are presented in Table 3 to evaluate current groundwater conditions at the point 
of compliance for the Property.2  

• Required contingency actions are outlined in the CAP. Groundwater monitoring is 
currently being performed every 5 years. According to the CAP, if any sample exceeds 
cleanup levels, another sample is to be collected one quarter later. If the second sample 
exceeds cleanup levels, quarterly monitoring for one year is to commence. Further 
contingency actions based on those findings (such as monitoring frequency changes or 
groundwater treatment), as well as the appropriate methods of analyzing the monitoring 
data, are described in Table 3 of the CAP (Appendix 6.3). However, it should be noted that 
groundwater treatment may be the most likely result, based on historical monitoring data. 
Therefore, another option is to focus resources on groundwater treatment rather than 
additional quarterly monitoring at this time.  
Based on Table 3 of the CAP, when conducting groundwater monitoring every 5 years, if any 
sample exceeds a cleanup level, then one quarter later another set of groundwater samples 
should be collected. If the second sample is less than the cleanup levels, return to annual 
groundwater monitoring or if the second sample exceeds cleanup levels commence quarterly 
monitoring for 1 year. If at the end of 1 year of quarterly monitoring, the concentrations of 
COCs detected in groundwater are less than the cleanup levels based on a 95 percent upper 
confidence limit (UCL) then return to annual monitoring for a period of 3 years; or if the UCL 
for COCs detected in groundwater exceed the cleanup levels, show an increasing trend, and 
the last sample exceeds the cleanup level, then implement groundwater treatment if directed 
by Ecology to prevent contamination from leaving the Property, and continue monitoring for 
another four quarters. The CAP notes that the after the first 2 years of system operations, that 
Ecology or their designated agent will assume operation and funding the system.  

Based on Farallon’s review of the CAP and the 2019 groundwater monitoring event, 
groundwater samples needed to be collected from two monitoring wells, MW-101R and 
MW-105, where petroleum hydrocarbons and/or PAHs and cPAHs were detected at 
concentrations exceeding site-specific groundwater cleanup levels and/or applicable screening 
levels at the western Property boundary conditional point of compliance (Figure 7; Tables 3 
and 4). Monitoring wells MW-101R and MW-105 were redeveloped and resampled in October 
2021 (Figure 7). Petroleum hydrocarbons were detected at concentrations exceeding applicable 
screening levels in groundwater samples collected from monitoring wells MW-101R and MW-
105 (Table 3). PAHs and cPAHs were not detected at concentrations exceeding site-specific 
groundwater cleanup levels in groundwater samples collected from monitoring wells MW-
101R and MW-105 (Table 4). 

 
2Technical Memorandum No. 23 regarding Concentrations of Gasoline and Diesel Range Organics Predicted to be 
Protective of Aquatic Receptors in Surface Waters dated August 25, 2021, from Jeff Johnston of Ecology to 
Interested Persons.  
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Based on the requirements of Table 3 of the CAP, the only action required at this time is a 
quarterly groundwater monitoring event based on the exceedances of petroleum hydrocarbons 
in MW-101R and MW-105 from the October 2021 monitoring event. The groundwater 
analytical data confirm that the concentrations of COCs in groundwater have been stable over 
a period of 20 years, are not increasing, there is no confirmed off-Property migration to the 
south, and petroleum hydrocarbons are detected at higher concentrations up-gradient and off 
the Property than on the Property, confirming the migration of petroleum hydrocarbons onto 
the Property from an up-gradient source(s) of contamination (Figure 7). The existing 
groundwater data set does not trigger the criteria from Table 3 of the CAP to implement and 
start the operation of the groundwater pump and treat system at the Property.  

With the confirmed evidence of an up-gradient and off-Property source and known residual 
impacts from deposited fill and coal material at and surrounding the Property, Farallon is 
concerned that the operation of a groundwater pump and treat system on the down-gradient 
portion of the Property has the potential to exacerbate existing groundwater quality by drawing 
contaminated groundwater with documented higher concentrations of COCs in the adjacent 
up-gradient 5th Avenue ROW onto the Property (Figure 7). Based on Farallon’s review of the 
available information, the 2021 groundwater monitoring event, and confirmed up-gradient, off-
Property contamination from the confirmed source area in the 5th Avenue South ROW, 
Farallon does not recommend active remediation at this time, and based on Table 3 of the CAP, 
Farallon recommends an annual groundwater monitoring event in 2022 then returning to 
monitoring groundwater every 5 years.  

Union Station Associates, LLC, would like to discuss the relevance of background sources 
and their potential impacts on groundwater quality for the Property, results of the October 2021 
monitoring well development and groundwater monitoring event, and further action required 
in the April 2021 Periodic Review.  

Farallon reviewed the groundwater sampling field forms for the monitoring event conducted 
in August 2019, which indicated turbid to cloudy conditions in all nine monitoring wells 
sampled. Based on these data, there is a potential for interference with the analytical results 
because groundwater samples with high turbidity indicates a greater density of suspended 
solids in the groundwater sample. COCs can sorb onto the suspended soil particles, 
resulting in concentrations reported for turbid groundwater samples that typically are 
biased high, and therefore, are not representative of groundwater quality. 

Farallon also noted that the majority of the monitoring wells have a negative oxidation 
reduction potential, indicating a reducing environment (Table 6). The presence of organic 
material, including TPH, which is present in groundwater hydraulically up-gradient of the 
Property, has the potential to cause reducing conditions in groundwater, and arsenic is more 
soluble under reducing conditions. Increased solubility of either naturally occurring metals 
or from metals present in fill material can be mobilized into solution.  
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Farallon conducted a well development and monitoring event in October 2021. During the 
October 2021 groundwater monitoring event, depth to water was measured at monitoring wells 
MW-101R, MW-102R, HC-103, MW-104, MW-105, MW-107R, MW-108R, B-4R, and B-
6R and groundwater samples were collected and analyzed for select COCs from monitoring 
wells MW-101R, MW-102R, MW-105, MW-107R, B-4R, and B-6R.  

Based on the information reviewed and presented above for the North Lot Development Site 
and King Street Center Site, off-Property migration of COCs beyond the points of compliance 
is not impacting these down-gradient sites (Figure 7, Attachment C). Farallon concurs with the 
conclusions made by Landau that there are confirmed and potential up-gradient off-Property 
sources (Figure 2, Table 1, Attachments A and B). Please reference the boring logs for 
historical monitoring well B-4 and several other borings advanced in the adjacent 5th Avenue 
ROW, which confirm a source of COCs resulting from the fill material present with strong 
chemical odors and/or coal layers (Figures 4 through 6, Attachment B).  

• Vapor intrusion does not appear to have been evaluated at the Site. For example, 
groundwater concentrations of benzene and naphthalene exceed the groundwater 
screening levels for vapor intrusion. A vapor intrusion assessment should be completed for 
the Site to determine if vapor intrusion from any of the contaminants of concern is a risk 
to building occupants. 
A preliminary vapor intrusion evaluation was performed in accordance with the draft 
Guidance for Evaluating Soil Vapor Intrusion in Washington State: Investigation and 
Remedial Action revised April 2018, prepared by Ecology (Ecology Guidance); and 
Implementation Memorandum No. 14 regarding the Updated Process for Initially 
Assessing the Potential for Petroleum Vapor Intrusion dated March 31, 2016, from Jeff 
Johnston of Ecology to Interested Persons (Ecology VI Memorandum). In accordance with 
the Ecology VI Memorandum, if benzene and/or petroleum hydrocarbons are detected at a 
concentration less than 5,000 and 30,000 micrograms per liter (µg/l), respectively, in 
groundwater and there is a vertical separation distance of 6 feet, the initial vapor intrusion (VI) 
assessment is complete.  

Benzene and petroleum hydrocarbons have not been detected at concentrations exceeding 
Ecology VI Memorandum groundwater screening levels for vertical separation in groundwater 
samples collected from Property monitoring wells (Table 3).  

Although the building was constructed prior to Ecology publishing the 2009 Draft Guidance 
for Evaluating Soil Vapor Intrusion in Washington State: Investigation and Remedial Action, 
revised February 2016 and April 2018, it was constructed with a 6-mil vapor barrier beneath a 
6-inch-thick building concrete foundation and a parking garage with an exhaust system that 
extends beneath Buildings 1 and 2 (Figure 3).  

• The Restrictive Covenant for the property is in place and appears to be effective in 
protecting public health and the environment from exposure to hazardous substances by 
direct contact on the subject property itself. However, the Restrictive Covenant only 
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applies to the subject property, and is not protective of any downgradient properties that 
may be impacted.  
Union Station Associates, LLC agrees that the restrictive environmental covenant recorded for 
the Property is effective at protecting human health and the environment from exposure to 
hazardous substances by limiting direct contact with the installation of a 6-mil vapor barrier 
and concrete foundation or paving other surfaces and restricting the use of shallow 
groundwater. 

Based on the current groundwater data for the North Lot Development Site west of the Union 
Station Property, it does not appear that the down-gradient North Lot Development Site is 
being impacted by residual groundwater contamination at the Property. In addition, when the 
North Lot Development Site was developed, the final remedy included installation of a 
contaminant-resistant vapor barrier and recording of an environmental covenant for residual 
contamination present from impacted fill and/or historical retail gasoline service stations. 

Figure 2 provides a summary of nearby listed Ecology cleanup sites and any recent 
development activities.  

RESPONSE TO ECOLOGY COMMENTS 

Based on the above conclusions, Ecology requested that the property owner take the actions listed 
below in bold in accordance with the CAP and provide associated reports to Ecology prior to the next 
periodic review. Farallon’s corresponding responses for each action are provided in plain text. 

Follow CAP contingency action plan (groundwater monitoring, developing a groundwater 
treatment plan, etc.).  

Prior to conducting any subsequent groundwater monitoring as required by the CAP and Prospective 
Purchaser Consent Decree, Farallon recommends that all of the monitoring wells be redeveloped in an 
effort to reduce interference attributed to turbid groundwater samples. Overall, the concentrations of 
COCs have remained similar in magnitude over the past eight sampling events and as described above 
none of the current conditions trigger the requirement for implementing groundwater treatment.  

Prior to conducting the further action required, Union Station Associates, LLC and Farallon request 
a meeting with Ecology to discuss potential and confirmed off-Property sources that are likely 
impacting groundwater quality at the Property.  

Characterize the extent of contamination that is migrating off-property (additional groundwater 
monitoring wells may be necessary).   

The current groundwater data for the North Lot Development Site west of the Property and King Street 
Center Site, confirm that these down-gradient sites are NOT impacted by potential migration of 
residual groundwater contamination at the Property (Figure 7, Attachment C).  
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COCs detected at concentrations exceeding screening levels were historically detected at higher 
concentrations in off-Property and up-gradient monitoring well B-4, which is why Ecology approved 
the evaluation of background area concentrations. Union Station Associates, LLC would like to 
discuss the change in Ecology’s opinion regarding the relevance of background sources and their 
potential impacts on groundwater quality for the Property and further action required in the April 2021 
Periodic Review. 

Complete a vapor intrusion assessment.  

In accordance with the Ecology VI Memorandum, if benzene and/or petroleum hydrocarbons are 
detected at a concentration less than 5,000 and 30,000 µg/l, respectively, in groundwater and there 
is a vertical separation distance of 6 feet, the initial VI assessment is complete.  

Benzene and petroleum hydrocarbons have not been detected at concentrations exceeding Ecology VI 
Memorandum groundwater screening levels for vertical separation in groundwater samples collected 
from Property monitoring wells (Table 3). In accordance with the Ecology VI Memorandum, the 
initial VI assessment is complete and there is no potential vapor intrusion exposure pathway. 
Therefore, no further assessment of VI is needed at the Property.  

It is the property owner’s responsibility to continue to inspect the property to assure that the 
integrity of the remedy is maintained. 

Union Station Associates, LLC is committed to continue with the monitoring requirements described 
in the CAP and PPCD but disagree with additional investigation and/or proceeding with any active 
remediation based on no confirmed risk to human health and environment at this time.  

CLOSING 

Please contact the undersigned at (425) 295-0800 if you have questions or need additional 
information. 

Sincerely, 

Farallon Consulting, L.L.C. 

  
Suzy Stumpf, P.E.  
Principal Engineer 
 

J. Riley Conkin, L.G., L.H.G 
Principal Geologist  

Attachments: Figure 1, Site Vicinity Plan 
   Figure 2, Union Station Property and Surrounding Area 
  Figure 3, Site Plan with Monitoring Well Locations  

Figure 4, Cross Section A-A’ 
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Figure 5, Cross Section B-B’ 
Figure 6, Cross Section C-C’ 
Figure 7, Groundwater Analytical  
Table 1, Summary of Sites with Moderate to High Potential for Impacting 
Groundwater at Union Station  
Table 2, Groundwater Elevations  
Table 3, Groundwater Analytical Results for TPH and BTEX 
Table 4, Groundwater Analytical Results for PAHs 
Table 5, Groundwater Analytical Results for Dissolved Arsenic 
Table 6, Groundwater Water Quality Parameters 
Attachment A, Subsurface Exploration and Geotechnical Engineering Study by 
Hart Crowser 
Attachment B, Identification of Potential Upgradient Sources 
Attachment C, Annual Groundwater and Indoor Vapor Monitoring – 2020, North 
Lot by EHSI 
 

cc: Tena Seeds, Washington State Department of Ecology 
         Coleen Spratt, Union Station Associates, LLC 
         Kevin Daniels, Kevin Daniels Real Estate 
         Brad Marten, Marten Law  
 
SES/JRC:cm/mbg 
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FIGURE 5

CROSS SECTION B-B'

UNION STATION PROPERTY

SEATTLE, WASHINGTON

2644-001

NM SS
3/18/22
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1. ALL LOCATIONS ARE APPROXIMATE

2. FIGURES WERE PRODUCED IN

COLOR. GRAYSCALE COPIES MAY
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STRATIGRAPHIC CONTACT

(DASHED WHERE INFERRED)

BORING OR MONITORING WELL LOCATION

TRANSPOSED (TP) IN FEET, SOUTH(S), OR

NORTH(N) TO CROSS-SECTION LINE

BLANK CASING OR BORING

WELL SCREEN
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GROUNDWATER ELEVATION

STRONG

CHEMICAL

ODOR

ODOR NOTED IN FIELD

SCREENING AT TIME OF DRILLING

GROUNDWATER SAMPLE

[06/09/2004|5,100|1,800|130|4] =  GROUNDWATER ANALYTICAL RESULT [DATE|DRO|GRO|BENZENE|DISSOLVED ARSENIC] IN MICROGRAMS PER LITER

< =  INDICATES CONCENTRATIONS NOT DETECTED AT OR EXCEEDING THE LISTED REPORTING LIMIT

--- =  DENOTES SAMPLE NOT ANALYZED

BOLD =  DENOTES  CONCENTRATIONS EXCEEDING SITE-SPECIFIC CLEANUP LEVELS AND/OR SCREENING LEVELS PROTECTIVE OF

AQUATIC RECEPTORS

DRO =  TOTAL PETROLEUM HYDROCARBONS (TPH) AS DIESEL-RANGE ORGANICS

GRO = TPH AS GASOLINE-RANGE ORGANICS

NAVD88 =  NORTH AMERICAN VERTICAL DATUM OF 1988

= APPROXIMATE EXTENT OF IMPACTED FILL MATERIAL WITH CHEMICAL ODOR NOTED AND/OR COAL MATERIAL

= INFERRED GROUNDWATER FLOW DIRECTION

= CONFIRMED SOURCE AREA, 5TH AVENUE ROW (HART CROWSER 1986)
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FIGURE 6

CROSS SECTION C-C'

UNION STATION PROPERTY

SEATTLE, WASHINGTON

2644-001

NM SS
3/18/2022
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NOTES:

1. ALL LOCATIONS ARE APPROXIMATE

2. FIGURES WERE PRODUCED IN

COLOR. GRAYSCALE COPIES MAY

NOT REPRODUCE ALL ORIGINAL

INFORMATION.

STRATIGRAPHIC CONTACT

(DASHED WHERE INFERRED)

BORING OR MONITORING WELL LOCATION

TRANSPOSED (TP) IN FEET, EAST(E), OR

WEST(W) TO CROSS-SECTION LINE

BLANK CASING OR BORING

WELL SCREEN
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GROUNDWATER ELEVATION

STRONG

CHEMICAL

ODOR

ODOR NOTED IN FIELD

SCREENING AT TIME OF DRILLING

[06/09/2004|5,100|1,800|130|4] =  GROUNDWATER ANALYTICAL RESULT [DATE|DRO|GRO|BENZENE|DISSOLVED

ARSENIC] IN MICROGRAMS PER LITER

< =  INDICATES CONCENTRATIONS NOT DETECTED AT OR EXCEEDING THE LISTED

REPORTING LIMIT

--- =  DENOTES SAMPLE NOT ANALYZED

BOLD =  DENOTES  CONCENTRATIONS EXCEEDING SITE-SPECIFIC CLEANUP LEVELS

AND/OR SCREENING LEVELS PROTECTIVE OF AQUATIC RECEPTORS

DRO =  TOTAL PETROLEUM HYDROCARBONS (TPH) AS DIESEL-RANGE ORGANICS

GRO = TPH AS GASOLINE-RANGE ORGANICS

NAVD88 =  NORTH AMERICAN VERTICAL DATUM OF 1988

= APPROXIMATE EXTENT OF IMPACTED FILL MATERIAL WITH CHEMICAL ODOR

NOTED AND/OR COAL MATERIAL

= CONFIRMED SOURCE AREA, 5TH AVENUE ROW (HART CROWSER 1986)
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TABLES 

RESPONSE TO ECOLOGY COMMENTS ON PERIODIC REVIEW 
Union Station Property 

411 South Jackson Street 
Seattle, Washington 

Farallon PN: 2644-001 



Table 1
Summary of Sites with Moderate to High Potential for Impacting Groundwater at Union Station

Union Station Property
Seattle, Washington

Farallon PN: 2644-001

Name of Business Street Address Impact Potential Potential Contaminants
Known 

Contamination
Assisted Living Facility 
(former site of New Eagle Garage) 700 Block of 6th Ave S High TPH, BTEX, PAHs X
Clean Up Shop 216a 5th Ave S Moderate Solvents
East-West Investments 6th Ave S & S Lane St High TPH, BTEX X
Fort Lawton ARSR 654 S Washington St Moderate TPH, BTEX
General Motors Truck Center 600 5th Ave S Moderate TPH
GMC Truck Center 508 S Lane St Moderate TPH
K S Serv Gas Station 720 5th Ave S Moderate TPH, BTEX
Kunitsugu Tajuro 515 Yesler Way Moderate Solvents
McKales Corp Gas Station 320 5th Ave S Moderate TPH, BTEX
Oshio Tamezo 
(former site of Golden Dye Works) 310 5th Ave S Moderate Solvents
Pick Up Cleaners 506 S King St Moderate Solvents
Rex Hotel 657 S King St Moderate TPH X
Rhodes Domes Stadium Service Station 
(former site of Jay's Union Service Station) 500 S Jackson St Moderate TPH, BTEX
Seventh Avenue Service 701 S Jackson St Moderate TPH, BTEX

BTEX = benzene, toluene, ethylbenzene, and xylenes

TPH = total petroleum hydrocarbons

PAHs = polycyclic aromatic hydrocarbons
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Table 2
Groundwater Elevations
Union Station Property

Seattle, Washington
Farallon PN: 2644-001

Well Location Sampled By

Total Well 
Depth

(feet bgs)1

Screened Interval 
Depth

(feet bgs)1

Screened Interval 
Elevation

(feet Seattle Datum)1

Top of Casing 
Elevation 

(feet Seattle Datum)2 Monitoring Date
Depth to Water 

(feet)3

Water Level 
Elevation 

(feet Seattle Datum)2

Landau 6/8/2004 38.96 -2.61
Landau 9/14/2009 35.50 0.85
Landau 6/17/2014 35.58 0.77
Landau 8/20/2019 35.41 0.94
Farallon 10/7/2021 34.42 1.93
Landau 6/8/2004 22.49 11.89
Landau 9/14/2009 22.63 11.75
Landau 6/17/2014 21.94 12.44
Landau 8/20/2019 21.49 12.89
Farallon 10/7/2021 20.71 13.67
Landau 6/8/2004 6.29 2.77
Landau 9/14/2009 6.63 2.43
Landau 6/17/2014 6.03 3.03
Landau 8/20/2019 6.14 2.92
Farallon 10/7/2021 6.04 3.02
Landau 6/8/2004 9.75 -1.15
Landau 9/14/2009 9.99 -1.39
Landau 6/17/2014 9.29 -0.69
Landau 8/20/2019 9.43 -0.83
Farallon 10/7/2021 9.33 -0.73
Landau 6/8/2004 7.45 1.54
Landau 9/14/2009 8.00 0.99
Landau 6/17/2014 8.13 0.86
Landau 8/20/2019 8.37 0.62
Farallon 10/7/2021 8.16 0.83
Landau 6/8/2004 10.88 -1.29
Landau 9/14/2009 11.20 -1.61
Landau 6/17/2014 11.12 -1.53
Landau 8/20/2019 11.41 -1.82
Farallon 10/7/2021 11.14 -1.55

2.8 to -7.2 9.06

8.60-3.7 to -13.713.67 to 23.67

5.74 to -4.26 36.35

34.3810.4 to -9.623.98 to 43.98

MW-101R

B-6R

B-4R4 40.61 31.0 to 41.0

43.98

16.26 6.97 to 16.97

HC-103 8.995.5 to -4.54.8 to 14.813.49

MW-102R 22.3

MW-104 19.69 10.75 to 20.75 -0.1 to -10.1 9.59
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Table 2
Groundwater Elevations
Union Station Property

Seattle, Washington
Farallon PN: 2644-001

Well Location Sampled By

Total Well 
Depth

(feet bgs)1

Screened Interval 
Depth

(feet bgs)1

Screened Interval 
Elevation

(feet Seattle Datum)1

Top of Casing 
Elevation 

(feet Seattle Datum)2 Monitoring Date
Depth to Water 

(feet)3

Water Level 
Elevation 

(feet Seattle Datum)2

Landau 6/8/2004 9.75 -0.83
Landau 9/14/2009 9.80 -0.88
Landau 6/17/2014 9.24 -0.32
Landau 8/20/2019 9.58 -0.66
Farallon 10/7/2021 9.95 -1.03
Landau 6/8/2004 8.27 4.16
Landau 9/14/2009 8.65 3.78
Landau 6/17/2014 8.78 3.65
Landau 8/20/2019 8.24 4.19
Farallon 10/7/2021 8.18 4.25
Landau 6/8/2004 4.60 4.18
Landau 9/14/2009 4.65 4.13
Landau 6/17/2014 5.21 3.57
Landau 8/20/2019 5.19 3.59
Farallon 10/7/2021 5.91 2.87

MW-16D Landau --- --- --- 17.60 1/21/2020 --- 7.79
MW-18D Landau --- --- --- 17.17 1/21/2020 --- ---
MW-19 Landau --- --- --- 17.49 1/21/2020 --- 11.96
MW-20 Landau --- --- --- 17.51 1/21/2020 --- 10.92
MW-21 Landau --- --- --- 17.17 1/21/2020 --- 8.45
MW-22 Landau --- --- --- 17.14 1/21/2020 --- 12.47

Notes:
--- denotes information unknown bgs = below ground surface
1 In feet below ground surface. Farallon = Farallon Consulting, L.L.C.
2 In feet referenced to City of Seattle Datum, unless otherwise noted. Landau = Landau Associates, Inc.
3 In feet below top of well casing. NAVD88 = North American Vertical Datum of 1988
4 Elevations in feet referenced to NAVD88.

North Lot Development

MW-108R 8.78-3.4 to -13.412.96 to 22.9622.18

MW-107R 12.43-1.5 to -7.014.49 to 19.9919.43

MW-105 8.92-4.5 to -14.014.57 to 24.0722.92
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Table 3
Groundwater Analytical Results for TPH and BTEX

Union Station Property
Seattle, Washington

Farallon PN: 2644-001

DRO1 ORO1 GRO2 Benzene3 Toluene3 Ethylbenzene3 m,p-Xylenes3 o-Xylene3
Total

Xylenes3

Landau 6/16/1999 AK50J 2,300 < 500  4,500 260 J  3.8 310 J  8.2  11 ---
Landau 12/16/1999 BD02I  2,900 < 500 3,100 J  140 < 10  200  160 < 10 ---
Landau 3/22/2000 BK98J  3,600 < 500  6,200  150 < 10  220 < 10 < 10 ---
Landau 6/14/2000 BT43J  7,700  1,300  9,000  94 < 10  160  130 < 10 ---
Landau 9/27/2000 CF72G  4,700  1,300  4,800  130 < 10 200 J < 10 < 10 ---
Landau 12/20/2000 CP44A  5,900  1,100  6,000  140 < 5.0  220 < 5.0  6.7 ---
Landau 3/14/2001 CV96H 4,200 < 500  6,000  120 < 5.0  200  5.3  6 ---
Landau 6/22/2001 DH51I 6,400 J  1,200  5,200  130 < 5.0  220 < 5.0  5.4 ---
Landau 9/26/2001 DQ61G 8,000 J 2,900 J  6,500  140 < 5.0  230 < 5.0  6 ---
Landau 12/19/2001 DY69A 2,600  570 6,000 J  130 < 5.0  190 < 5.0 < 5.0 ---
Landau 3/20/2002 EE79H  6,100 < 2,500  5,700  150 < 5.0  230 < 5.0  5.6 ---
Landau 6/19/2002 EM41H  3,800  620  5,400  130 < 5.0  190 < 5.0 < 5.0 ---
Landau 6/25/2003 FP47G/P  15,000  6,800  3,300  130 < 5.0  160 < 5.0 < 5.0 ---
Landau 6/9/2004 GS18I  5,100  2,000  1,800  130 < 5.0  110 < 5.0 < 5.0 ---
Landau 8/25/2009 PL85B < 250 < 500  280 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 ---
Landau 06/19/2014 YO99D < 100 < 200 < 250 J < 1.0 J < 1.0 J < 1.0 J < 2.0 J < 1.0 J ---
Landau 8/20/2019 19H0298 1,200 J 780 J  204 < 0.20 < 0.20 < 0.20 < 0.40 < 0.20 < 0.60

B-6 Landau 6/16/1999 AK50H < 250 < 500 < 250 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 ---
Landau 12/16/1999 BD02H < 250 < 500 < 250 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 ---
Landau 3/22/2000 BK98H < 250 < 500 < 250 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 ---
Landau 3/22/2000* BK98I < 250 < 500 < 250 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 ---
Landau 6/14/2000 BT43I < 250 < 500 < 250 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 ---
Landau 9/27/2000 CF72F < 250 < 500 < 250 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 ---
Landau 12/20/2000 CP44H < 250 < 500 < 250 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 ---
Landau 3/14/2001 CV96I < 250 J < 500 J < 250 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 ---
Landau 6/22/2001 DH51D < 250 < 500 < 250 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 ---
Landau 9/26/2001 DQ61H < 250 < 500 < 250 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 ---
Landau 12/19/2001 DY69B < 250 < 500 < 250 J < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 ---
Landau 3/20/2002 EE79I < 250 < 500 < 250 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 ---
Landau 3/20/2002* EE79G < 250 < 500 < 250 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 ---
Landau 6/19/2002 EM41I  250 < 500 < 250 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 ---
Landau 6/25/2003 FP47H/Q < 250 < 500 < 250 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 ---
Landau 6/9/2004 GS18J < 250 < 500 < 250 < 0.2 < 0.2 < 0.2 < 0.4  0.2 ---
Landau 8/25/2009 PL85A < 250 < 500 < 250 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 ---
Landau 06/19/2014 YO99E < 100 < 200 < 250 < 1.0 < 1.0 < 1.0 < 2.0 < 1.0 ---
Landau 8/20/2019 19H0298 < 100 < 200 < 100 < 0.20 < 0.20 < 0.20 < 0.40 < 0.20 < 0.60

NE5 NE5 NE5 71 485 276 NE NE NE
NE NE NE 2.4 15,000 2,800 320

1,700 23 102 21 106

B-4R

Sample Location Sample Date

Analytical Results (micrograms per liter)

B-4

320
Marine Surface Water SL Protective of Aquatic Receptors7 2,100 106

Sample Identification

Groundwater SL Protective of Indoor Air6

B-6R

Site-Specific Cleanup Level for Groundwater4

Sampled By
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Table 3
Groundwater Analytical Results for TPH and BTEX

Union Station Property
Seattle, Washington

Farallon PN: 2644-001

DRO1 ORO1 GRO2 Benzene3 Toluene3 Ethylbenzene3 m,p-Xylenes3 o-Xylene3
Total

Xylenes3Sample Location Sample Date

Analytical Results (micrograms per liter)

Sample IdentificationSampled By
Landau 6/16/1999 AK50A  2,200 < 500  5,200  75 16 J 160 J 55 J 33 J ---
Landau 6/16/1999* AK50B  2,600 < 500  4,500  87 23 J 280 J 93 J 54 J ---
Landau 12/16/1999 BD02A  2,400 < 500  4,700  54 < 10  120  42  23 ---
Landau 3/22/2000 BK98G  3,500 < 500  6,200  64  12  210  61  33 ---
Landau 6/14/2000 BT43A  4,000 < 500  9,500  82  12  290  71  41 ---
Landau 9/27/2000 CF72H  3,000 < 1,000  5,700  72 < 10 240 J 56 J 23 J ---
Landau 12/20/2000 CP44B  3,100 < 500  6,700  64  18  200  90  42 ---
Landau 3/14/2001 CV96A  3,500 < 500  6,000  82  11  250  64  36 ---
Landau 6/22/2001 DH51F  2,900 < 500  6,100  72  14 250 J 83 J 39 J ---
Landau 6/22/2001* DH51E  2,900 < 500  7,400  64  18 130 J 110 J 52 J ---
Landau 9/26/2001 DQ61A  3,400 < 500  5,300  54  8.4  170  60  27 ---
Landau 12/19/2001 DY69C  2,400 < 500 6,300 J 48 J < 5.0 J 130 J 46 J 18 J ---
Landau 3/20/2002 EE79A  3,300 < 500  6,300  78  7.6  260  92  37 ---
Landau 6/19/2002 EM41A  4,200 < 500  5,400  70  5.7  250  46  23 ---
Landau 6/19/2002* EM41B  3,800 < 500  5,400  69  5.5  240  43  22 ---
Landau 6/25/2003 FP47A/J  3,800 < 500  4,800  89 < 5.0  300  45  17 ---
Landau 6/25/2003* FP47F/O  3,900 < 500  4,800  96  4.1  260  48  19 ---
Landau 6/9/2004 GS18F  2,700 < 500  4,100  90  5.5  210  38  17 ---
Landau 6/9/2004* GS18G  2,600 < 500  4,100  92  6.0  230  43  19 ---
Landau 8/24/2009 PL72A  1,600 < 500  6,000  36  2.2  150  25 18 J ---
Landau 8/24/2009* PL72E  1,500 < 500  6,000  36  2.3  150  25 < 1.0 J ---
Landau 06/18/2014 YO69E  1,500 < 200  7,400  46  5.9  200  42  34 ---
Landau 8/21/2019 19H0324  2,440 < 200  9,230  40.1  1.9  120  15  19  33.9
Farallon 10/7/2021 MW-101R-20211007 2,710 PRES F-17 < 195 PRES 7,040 F-03 30.4 < 5.00 100 --- --- 21.5

NE5 NE5 NE5 71 485 276 NE NE NE
NE NE NE 2.4 15,000 2,800 320

1,700 23 102 21 106
320

2,100 106
Groundwater SL Protective of Indoor Air6

Marine Surface Water SL Protective of Aquatic Receptors7

Site-Specific Cleanup Level for Groundwater4

MW-101R

P:\2644 Union Station Associates\2644001 505 Union Station\Deliverables\2022 Ecology Response Ltr\Tables\2644-001_Tables_2022-03

2 of 7



Table 3
Groundwater Analytical Results for TPH and BTEX

Union Station Property
Seattle, Washington

Farallon PN: 2644-001

DRO1 ORO1 GRO2 Benzene3 Toluene3 Ethylbenzene3 m,p-Xylenes3 o-Xylene3
Total

Xylenes3Sample Location Sample Date

Analytical Results (micrograms per liter)

Sample IdentificationSampled By
Landau 6/16/1999 AK50C < 250 < 500 < 250 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 ---
Landau 12/16/1999 BD02C < 250 < 500 < 250 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 ---
Landau 12/16/1999* BD02B < 250 < 500 < 250 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 ---
Landau 3/22/2000 BK98D < 250 < 500 < 250 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 ---
Landau 6/14/2000 BT43B < 250 < 500 < 250 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 ---
Landau 6/14/2000* BT43E < 250 < 500 < 250 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 ---
Landau 9/27/2000 CF72A < 250 < 500 < 250 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 ---
Landau 12/20/2000 CP44E 280 < 500 < 250 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 ---
Landau 12/20/2000* CP44I 310 < 500 < 250 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 ---
Landau 3/14/2001 CV96B 320 < 500 < 250 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 ---
Landau 6/22/2001 DH51B 320 < 500 < 250 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 ---
Landau 9/26/2001 DQ61B 340 < 500 < 250 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 ---
Landau 9/26/2001* DQ61I 320 < 500 < 250 J < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 ---
Landau 12/19/2001 DY69D 370 < 500 < 250 J < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 ---
Landau 3/20/2002 EE79B 300 < 500 < 250 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 ---
Landau 6/19/2002 EM41C 400 < 500 < 250 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 ---
Landau 6/25/2003 FP47B/K 400 < 500 < 250 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 ---
Landau 6/9/2004 GS18E < 250 < 500 < 250 < 0.2 < 0.2 < 0.2 < 0.4 < 0.2 ---
Landau 8/24/2009 PL72B < 250 < 500 < 250 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 ---
Landau 06/18/2014 YO69D < 100 < 200 < 250 < 1.0 < 1.0 < 1.0 < 2.0 < 1.0 ---
Landau 8/21/2019 19H0324 < 100 < 200 < 100 < 0.20 < 0.20 < 0.20 < 0.40 < 0.20 < 0.60

NE5 NE5 NE5 71 485 276 NE NE NE
NE NE NE 2.4 15,000 2,800 320

1,700 23 102 21 1062,100 106

Site-Specific Cleanup Level for Groundwater4

Groundwater SL Protective of Indoor Air6 320
Marine Surface Water SL Protective of Aquatic Receptors7

MW-102R
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Table 3
Groundwater Analytical Results for TPH and BTEX

Union Station Property
Seattle, Washington

Farallon PN: 2644-001

DRO1 ORO1 GRO2 Benzene3 Toluene3 Ethylbenzene3 m,p-Xylenes3 o-Xylene3
Total

Xylenes3Sample Location Sample Date

Analytical Results (micrograms per liter)

Sample IdentificationSampled By
Landau 6/16/1999 AK50E 420 < 500 320 7.0 2.1 5.2 6.0 4.5 ---
Landau 12/16/1999 BD02E 420 < 500 290 < 10 < 10 < 10 < 10 < 10 ---
Landau 3/22/2000 BK98B 520 < 500 320 < 10 < 10 < 10 < 10 < 10 ---
Landau 6/14/2000 BT43D 440 < 500 530 2.2 < 2.0 2.3 4.0 < 2.0 ---
Landau 9/27/2000 CF72C 500 < 500 290 1.4 < 1.0 1.2 J 2.4 J < 1.0 ---
Landau 12/20/2000 CP44F 500 < 500 360 1.4 < 1.0 1.0 2.8 1.0 J ---
Landau 3/14/2001 CV96C 560 < 500 370 1.9 < 1.0 1.2 3.1 1.2 ---
Landau 6/22/2001 DH51C 380 < 500 310 1.7 < 1.0 1.5 2.2 < 1.0 ---
Landau 9/26/2001 DQ61C 390 < 500 260 1.0 < 1.0 < 1.0 1.8 < 1.0 ---
Landau 12/19/2001 DY69E 470 < 500 260 J 1.6 < 1.0 < 1.0 1.9 < 1.0 ---
Landau 3/20/2002 EE79C 480 < 500 290 2.1 < 1.0 1.4 2.7 < 1.0 ---
Landau 6/19/2002 EM41D 360 < 500 < 250 1.1 < 1.0 < 1.0 1.9 < 1.0 ---
Landau 6/25/2003 FP47C/L 460 < 500 < 250 1.5 < 1.0 1.1 1.6 < 1.0 ---
Landau 6/9/2004 GS18B 260 < 500 < 250 0.7 < 0.2 0.6 1.5 < 0.2 ---
Landau 8/24/2009 PL72D < 250 < 500 340 1.0 < 1.0 < 1.0 < 1.0 < 1.0 ---
Landau 06/18/2014 YO69B 150 < 200 320 1.5 < 1.0 < 1.0 < 2.0 < 1.0 ---
Landau 8/21/2019 19H0324 < 100 < 200 270 1.05 0.20 0.94 0.80 0.30 1.10

NE5 NE5 NE5 71 485 276 NE NE NE
NE NE NE 2.4 15,000 2,800 320

1,700 23 102 21 106
Groundwater SL Protective of Indoor Air6 320

2,100 106Marine Surface Water SL Protective of Aquatic Receptors7

Site-Specific Cleanup Level for Groundwater4

MW-104
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Table 3
Groundwater Analytical Results for TPH and BTEX

Union Station Property
Seattle, Washington

Farallon PN: 2644-001

DRO1 ORO1 GRO2 Benzene3 Toluene3 Ethylbenzene3 m,p-Xylenes3 o-Xylene3
Total

Xylenes3Sample Location Sample Date

Analytical Results (micrograms per liter)

Sample IdentificationSampled By
Landau 6/16/1999 AK50I 1,200 < 500 1,500 360 52 65 82 46 ---
Landau 12/16/1999 BD02F 1,500 < 500 1,800 170 48 38 52 22 ---
Landau 3/22/2000 BK98C 1,800 < 500 2,100 300 51 66 77 36 ---
Landau 6/14/2000 BT43F 1,600 < 500 3,300 430 38 88 82 46 ---
Landau 9/27/2000 CF72I 1,600 < 500 2,300 360 53 J 81 J 86 J 37 J ---
Landau 9/27/2000* CF72D 1,500 < 500 2,600 340 70 J 100 J 110 J 57 J ---
Landau 12/20/2000 CP44C 1,500 < 500 2,500 200 30 47 52 27 ---
Landau 3/14/2001 CV96D 1,200 < 500 2,700 310 30 76 69 42 ---
Landau 6/22/2001 DH51G 1,200 < 500 2,400 J 390 23 82 60 42 ---
Landau 9/26/2001 DQ61D 1,600 < 500 2,300 J 330 33 69 56 37 ---
Landau 12/19/2001 DY69F 1,400 < 500 2,100 J 270 J 18 J 56 J 38 J 29 J ---
Landau 3/20/2002 EE79D 1,600 < 500 2,000 330 29 68 47 29 ---
Landau 6/19/2002 EM41E 1,500 < 500 1,600 J 220 22 50 36 21 ---
Landau 6/25/2003 FP47D/M 1,400 < 500 1,500 310 32 52 37 19 ---
Landau 6/9/2004 GS18D 760 < 500 1,100 340 41 49 39 15 ---
Landau 8/25/2009 PL85D < 250 < 500 3,000 410 92 66 66 24 ---
Landau 06/18/2014 YO69C 180 < 200 1,600 300 63 43 38 16 ---
Landau 8/21/2019 19H0324 296 < 200 2,630 337 33.9 33.5 24.4 10.9 35.4 
Farallon 10/7/2021 MW-105-20211007 --- --- 1,500 F-03 V-01 147 V-01 15.4 V-01 17.9 V-01 --- --- 17.6 V-01

NE5 NE5 NE5 71 485 276 NE NE NE
NE NE NE 2.4 15,000 2,800 320

1,700 23 102 21 106
320

Marine Surface Water SL Protective of Aquatic Receptors7 2,100 106

MW-105

Site-Specific Cleanup Level for Groundwater4

Groundwater SL Protective of Indoor Air6
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Table 3
Groundwater Analytical Results for TPH and BTEX

Union Station Property
Seattle, Washington

Farallon PN: 2644-001

DRO1 ORO1 GRO2 Benzene3 Toluene3 Ethylbenzene3 m,p-Xylenes3 o-Xylene3
Total

Xylenes3Sample Location Sample Date

Analytical Results (micrograms per liter)

Sample IdentificationSampled By
Landau 6/16/1999 AK50F < 250 < 500 550 < 1.0 3.7 22 17 8.6 --- 
Landau 12/16/1999 BD02G 580 < 500 990 < 10 < 10 27 19 10 --- 
Landau 3/22/2000 BK98A 360 < 500 840 < 10 < 10 23 21 12 --- 
Landau 6/14/2000 BT43G 740 < 500 3,400 < 10 14 73 59 33 --- 
Landau 9/27/2000 CF72J 600 < 500 780 < 10 < 10 14 J 13 J < 10 --- 
Landau 12/20/2000 CP44D 540 < 500 1,400 < 5.0 4.9 J 33 24 19 --- 
Landau 3/14/2001 CV96E 1,200 < 500 1,800 J < 5.0 8.6 46 33 23 --- 
Landau 3/14/2001* CV96G 1,100 < 500 1,400 J 1.2 7.6 44 33 23 --- 
Landau 6/22/2001 DH51H 890 < 500 1,500 < 5.0 7.3 47 32 20 --- 
Landau 9/26/2001 DQ61E 1,900 < 500 3,900 5.7 22 110 89 66 --- 
Landau 12/19/2001 DY69G 630 < 500 780 J < 5.0 J < 5.0 J 21 J 15 J 11 J --- 
Landau 3/20/2002 EE79E 1,200 < 500 1,200 < 5.0 < 5.0 33 23 15 --- 
Landau 6/19/2002 EM41F 1,000 < 500 1,700 < 5.0 < 5.0 32 23 13 --- 
Landau 6/25/2003 FP47E/N 1,400 < 500 2,500 < 5.0 9.0 72 45 30 --- 
Landau 6/9/2004 GS18C 680 < 500 880 < 5.0 < 5.0 24 15 11 --- 
Landau 8/25/2009 PL85C 290 < 500 1,300 < 1.0 < 1.0 15 7.8 5.9 --- 
Landau 06/19/2014 YO99C 290 < 200 4,200 1.4 1.1 32 16 11 --- 
Landau 8/20/2019 19H0298 136 < 200 135 < 0.20 < 0.20 < 0.20 < 0.40 < 0.20 < 0.60
Landau 8/20/2019* 19H0298 < 100 < 200 138 < 0.20 < 0.20 < 0.20 < 0.40 < 0.20 < 0.60

NE5 NE5 NE5 71 485 276 NE NE NE
NE NE NE 2.4 15,000 2,800 320

1,700 23 102 21 106
320

Marine Surface Water SL Protective of Aquatic Receptors7 2,100 106

Site-Specific Cleanup Level for Groundwater4

MW-107R

Groundwater SL Protective of Indoor Air6
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Table 3
Groundwater Analytical Results for TPH and BTEX

Union Station Property
Seattle, Washington

Farallon PN: 2644-001

DRO1 ORO1 GRO2 Benzene3 Toluene3 Ethylbenzene3 m,p-Xylenes3 o-Xylene3
Total

Xylenes3Sample Location Sample Date

Analytical Results (micrograms per liter)

Sample IdentificationSampled By
Landau 6/16/1999 AK50G < 250 < 500 < 250 < 1.0 < 1.0 1.9 < 1.0 < 1.0 --- 
Landau 12/16/1999 BD02K < 250 < 500 < 250 < 1.0 < 1.0 1.3 < 1.0 < 1.0 --- 
Landau 3/22/2000 BK98F < 250 < 500 < 250 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 --- 
Landau 6/14/2000 BT43H < 250 < 500 < 250 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 --- 
Landau 9/27/2000 CF72E < 250 < 500 < 250 1.0 < 1.0 2.7 J 1.1 J < 1.0 --- 
Landau 12/20/2000 CP44G < 250 < 500 < 250 < 1.0 < 1.0 1.4 0.6 J 0.5 J --- 
Landau 3/14/2001 CV96F < 250 < 500 < 250 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 --- 
Landau 6/22/2001 DH51A < 250 < 500 < 250 J < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 --- 
Landau 9/26/2001 DQ61F < 250 < 500 250 J < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 --- 
Landau 12/19/2001 DY69H < 250 < 500 < 250 J < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 --- 
Landau 12/19/2001* DY69I < 250 < 500 < 250 J < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 --- 
Landau 3/20/2002 EE79F < 250 < 500 < 250 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 --- 
Landau 6/19/2002 EM41G 330 < 500 < 250 J < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 --- 
Landau 6/25/2003 FP47I/R < 250 < 500 < 250 < 1.0 < 1.0 2.5 < 1.0 < 1.0 --- 
Landau 6/9/2004 GS18H < 250 < 500 < 250 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 --- 
Landau 8/24/2009 PL72C < 250 < 500 < 250 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 --- 
Landau 06/19/2014 YO99B < 100 < 200 < 250 < 1.0 < 1.0 < 1.0 < 2.0 < 1.0 --- 
Landau 06/19/2014* YO99A < 100 < 200 < 250 < 1.0 < 1.0 < 1.0 < 2.0 < 1.0 --- 
Landau 8/21/2019 19H0324 < 100 < 200 289 J < 0.20 J < 0.20 J 0.21 J < 0.40 J < 0.20 J < 0.60

NE5 NE5 NE5 71 485 276 NE NE NE
NE NE NE 2.4 15,000 2,800 320

1,700 23 102 21 106
NOTES:
Results in bold denote concentrations exceeding site-specific cleanup levels. BTEX = benzene, toluene, ethylbenzene, and xylenes
Results highlighted gold denote concentrations exceeding screening levels protectective of indoor air or aquatic receptors. DRO = total petroleum hydrocarbons (TPH) as diesel-range organics
< denotes analyte not detected at or above the reporting limit listed. F-03 = The result for this hydrocarbon range is elevated due to the presence of individual analyte peaks in the quantitation range that are not
--- denotes sample not analyzed.              representative of the fuel pattern reported.
* denotes sample is a field duplicate. F-17 = no fuel pattern detected. The diesel result represents carbon range C12 to C24, and the oil result represents >C24 to C40
1Analyzed by Northwest Method NWTPH-Dx. Farallon = Farallon Consulting, L.L.C.
2Analyzed by  Northwest Method NWTPH-Gx. GRO = TPH as gasoline-range organics
3Analyzed by U.S. Environmental Protection Agency Method 8260/8021MOD. J = result is an estimate

Landau = Landau Associates, Inc.
NE = not established
ORO = TPH as oil-range organics
PRES = incomplete field preservation. Additional preservative was added to adjust the pH within the range appropriate for this analysis.
SL = screening Level
V-01 = sample aliquot taken from VOA vial with headspace (air bubble greater than 6mm diameter)

1062,100

1Marine surface water screening levels protective of aquatic receptors derived from the Washington State Department of Ecology Implementation Memorandum No. 23, Concentrations of 
Gasoline and Diesel Range Organics Predicted to be Protective of Aquatic Receptors in Surface Waters, dated August 25, 2021.

320

6Washington State Cleanup Levels and Risk Calculations (CLARC) under Washington State MTCA, Standard Method B Formula Values for Soil from CLARC Master spreadsheet, 
https://ecology.wa.gov/Regulations-Permits/Guidance-technical-assistance/Contamination-clean-up-tools/CLARC

4Site-specific groundwater cleanup levels from Table 1 of the Cleanup Action Plan for Union Station Property prepared by Landau 
Associates, Inc., July 28, 1997.

Groundwater SL Protective of Indoor Air6

Marine Surface Water SL Protective of Aquatic Receptors7

5If TPH is detected, the data will be reviewed to evaluate whether groundwater is adequately protected pursuant to WAC 173-340-720 (3) (c).

MW-108R

Site-Specific Cleanup Level for Groundwater4
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Table 4
Groundwater Analytical Results for PAHs

Union Station Property
Seattle, Washington

Farallon PN: 2644-001
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Landau 6/16/1999 AK50J 33 --- 190 3.7 280 82 51 7.3 6.2 6.8 < 1.1 0.44 0.37 0.06 J 0.12 0.13 < 0.11 < 0.11 --- 
Landau 6/16/1999 AK50J^ --- --- --- --- --- --- --- --- --- --- --- 0.44 0.06 J --- --- 0.37 0.13 0.12 < 0.11
Landau 12/16/1999 BD02I 5,200 --- 860 1.9 450 55 59 12 6.1 9.2 < 1.0 0.53 0.43 0.08 J 0.10 0.16 < 0.10 < 0.10 --- 
Landau 12/16/1999 BD02I^ --- --- --- --- --- --- --- --- --- --- --- 0.53 0.08 J --- --- 0.43 0.16 < 0.10 < 0.10
Landau 3/22/2000 BK98J 4,100 J --- 580 4.3 J 350 100 120 18 J 20 J 19 J 2.4 J 9.8 9.0 6.8 6.2 9.8 5.4 1.3 --- 
Landau 3/22/2000 BK98J^ --- --- --- --- --- --- --- --- --- --- --- 9.8 6.8 --- --- 9.0 9.8 6.2 5.4 
Landau 6/14/2000 BT43J 4,200 J --- 650 2.6 420 150 160 22 17 20 1.4 6.0 4.5 2.8 2.3 4.2 2.6 0.28 --- 
Landau 6/14/2000 BT43J^ --- --- --- --- --- --- --- --- --- --- --- 6.0 2.8 --- --- 4.5 4.2 2.3 2.6 
Landau 9/27/2000 CF72G 3,800 J --- 660 J 2.7 370 J 110 130 16 13 14 J < 1.0 4.0 3.3 1.3 2.5 3.1 1.6 0.45 --- 
Landau 9/27/2000 CF72G^ --- --- --- --- --- --- --- --- --- --- --- 4.0 1.3 --- --- 3.3 3.1 2.5 1.6 
Landau 12/20/2000 CP44A 3,800 --- 540 < 30 390 120 120 < 30 < 30 < 30 < 30 0.39 0.34 J 0.04 J 0.05 J 0.07 J < 0.1 < 0.1 --- 
Landau 12/20/2000 CP44A^ --- --- --- --- --- --- --- --- --- --- --- 0.39 0.04 J --- --- 0.34 J 0.07 J 0.05 J < 0.10
Landau 3/14/2001 CV96H 3,100 --- 670 8.8 430 150 230 28 42 46 7.5 17 16 9.6 13 17 6.8 2.1 --- 
Landau 3/14/2001 CV96H^ --- --- --- --- --- --- --- --- --- --- --- 17 9.6 --- --- 16 17 13 6.8 
Landau 6/22/2001 DH51I 3,200 --- 510 2.0 350 69 79 13 9.3 9.8 < 1.0 1.0 0.83 0.22 0.33 0.34 0.15 < 0.10 --- 
Landau 6/22/2001 DH51I^ --- --- --- --- --- --- --- --- --- --- --- 1.0 0.22 --- --- 0.83 0.34 0.33 0.15 
Landau 9/26/2001 DQ61G 2,600 J --- 450 6.5 350 120 130 22 23 32 3.6 8.3 7.4 4.3 5.6 7.2 3.6 0.98 --- 
Landau 12/19/2001 DY69A 2,700 J --- 480 3.2 330 J 88 110 16 14 14 < 1.0 1.7 1.5 0.61 1.2 1.3 0.57 < 0.2 --- 
Landau 3/20/2002 EE79H 2,400 J --- 510 3.0 320 96 110 15 11 11 < 1.0 1.4 1.3 J 0.46 1.0 1.0 0.53 0.2 J --- 
Landau 6/19/2002 EM41H 1,200 --- 260 10 270 78 69 10 9.1 9.1 < 1.0 0.41 0.36 < 0.10 < 0.10 0.12 < 0.10 < 0.10 --- 
Landau 6/25/2003 FP47G/P 710 J --- 160 1.6 120 45 46 9.1 8.3 12 0.53 2.1 2.0 0.77 0.55 0.16 --- --- --- 
Landau 6/9/2004 GS18I 0.41 --- 0.46 2.9 69 18 7.8 4.6 9.0 12 0.45 2.0 1.7 1.1 1.1 1.2 0.44 0.28 --- 
Landau 8/25/2009 PL85B 4.6 --- < 1.0 < 1.0 6.6 < 1.0 1.7 < 1.0 < 1.0 < 1.0 < 1.0 0.37 0.45 0.17 0.26 0.36 0.17 < 0.1 --- 
Landau 06/19/2014 YO99D < 1.1 --- < 1.1 < 1.1 4.2 < 1.1 < 1.1 < 1.1 < 1.1 < 1.1 < 1.1 < 0.12 < 0.12 -- -- < 0.12 < 0.12 < 0.12 < 0.12
Landau 8/20/2019 19H0298 < 1.1 < 1.1 < 1.1 < 1.1 12.7 < 1.1 < 1.1 < 1.1 < 1.1 < 1.1 < 1.1 < 1.1 < 1.1 -- -- < 1.1 < 1.1 < 1.1 < 2.1
Landau 8/20/2019 19H0298^ --- --- --- --- --- --- --- --- --- --- --- < 0.11 < 0.11 --- --- < 0.11 < 0.11 < 0.11 < 0.22

9,880 NE NE NE 225 2,422 NE 25,900 27.1 777 NE 1.0 1.0 1.0 1.0 1.0 1.0 1.0 NE

B-4

B-4R

Site-Specific Cleanup Level for Groundwater 2

Sample Location Sample Date Sample Identification

Analytical Results (micrograms per liter)1

Non-Carcinogenic PAHs Carcinogenic PAHs

Sampled By
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Table 4
Groundwater Analytical Results for PAHs

Union Station Property
Seattle, Washington

Farallon PN: 2644-001
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Sample Location Sample Date Sample Identification

Analytical Results (micrograms per liter)1

Non-Carcinogenic PAHs Carcinogenic PAHs

Sampled By
B-6 Landau 6/16/1999 AK50H < 1.0 --- < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 --- 

Landau 12/16/1999 BD02H < 1.0 --- < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 --- 
Landau 3/22/2000 BK98H 4.0 J --- < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 --- 
Landau 3/22/2000* BK98I < 1.0 J --- < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 --- 
Landau 6/14/2000 BT43I < 1.0 --- < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 --- 
Landau 9/27/2000 CF72F < 1.0 --- < 1.0 < 1.0 < 1.0 J < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 J < 1.0 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 --- 
Landau 12/20/2000 CP44H < 1.0 --- < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 0.03 J < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 --- 
Landau 3/14/2001 CV96I 3.6 --- < 1.0 < 1.0 < 1.0 < 1.0 1.8 < 1.0 < 1.0 < 1.0 < 1.0 0.13 J 0.13 J 0.05 J 0.08 J 0.09 J 0.04 J < 0.10 J --- 
Landau 6/22/2001 DH51D < 1.0 --- < 1.0 < 1.0 < 1.0 J < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 --- 
Landau 9/26/2001 DQ61H 7.1 J --- 1.4 < 1.0 1.1 < 1.0 1.3 < 1.0 < 1.0 < 1.0 < 1.0 0.26 0.23 0.15 0.16 0.21 0.11 < 0.10 --- 
Landau 12/19/2001 DY69B 4.9 J --- < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 --- 
Landau 3/20/2002 EE79I 4.0 J --- < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 --- 
Landau 3/20/2002* EE79G 2.9 J --- < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 --- 
Landau 6/19/2002 EM41I < 1.0 --- < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 --- 
Landau 6/25/2003 FP47H/Q 0.14 --- 0.090 < 0.010 0.050 0.020 0.080 0.040 0.060 0.080 < 0.010 0.020 0.020 < 0.010 < 0.01 < 0.01 < 0.01 < 0.01 --- 
Landau 6/9/2004 GS18J < 0.13 --- < 0.030 0.010 J < 0.14 0.053 0.16 0.065 0.081 0.11 0.019 0.035 0.030 0.016 0.016 0.023 0.016 < 0.01 --- 
Landau 8/25/2009 PL85A 2.6 --- < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 0.19 0.21 0.15 0.11 0.19 0.11 < 0.10 --- 
Landau 06/19/2014 YO99E < 1.2 --- < 1.2 < 1.2 < 1.2 < 1.2 < 1.2 < 1.2 < 1.2 < 1.2 < 1.2 < 0.12 < 0.12 --- --- < 0.12 < 0.12 < 0.12 < 0.12
Landau 8/20/2019 19H0298 < 1.1 < 1.1 < 1.1 < 1.1 < 1.1 < 1.1 < 1.1 < 1.1 < 1.1 < 1.1 < 1.1 < 1.1 < 1.1 --- --- < 1.1 < 1.1 < 1.1 < 2.1
Landau 8/20/2019 19H0298^ --- --- --- --- --- --- --- --- --- --- --- < 0.11 < 0.11 --- --- < 0.11 < 0.11 < 0.11 < 0.22

9,880 NE NE NE 225 2,422 NE 25,900 27.1 777 NE 1.0 1.0 1.0 1.0 1.0 1.0 1.0 NE

B-6R

Site-Specific Cleanup Level for Groundwater 2
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Table 4
Groundwater Analytical Results for PAHs

Union Station Property
Seattle, Washington

Farallon PN: 2644-001
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Sample Location Sample Date Sample Identification

Analytical Results (micrograms per liter)1

Non-Carcinogenic PAHs Carcinogenic PAHs

Sampled By
Landau 6/16/1999 AK50A 4,000 --- 450 2.8 J 210 80 74 J 4.8 4.8 3.7 < 1.0 0.19 0.18 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 --- 
Landau 6/16/1999* AK50B 3,600 --- 400 4.1 J 200 81 J 68 J 5.7 4.8 4.9 < 1.0 0.19 0.14 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 --- 
Landau 12/16/1999 BD02A 2,400 --- 520 1.7 290 60 60 5.6 5.2 5.9 < 1.0 0.27 0.20 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 --- 
Landau 3/22/2000 BK98G 2,800 J --- 440 1.1 J 200 67 J 64 J 4.2 J 3.2 J 3.0 J < 1.0 0.29 0.22 0.05 J 0.07 J 0.08 J < 0.10 < 0.10 --- 
Landau 6/14/2000 BT43A 4,500 J --- 710 1.8 340 110 130 8.7 6.9 6.6 < 1.0 0.39 0.27 0.05 J 0.07 J 0.09 J 0.04 J < 0.10 --- 
Landau 9/27/2000 CF72H 3,000 J --- 480 J 1.5 280 J 74 80 J 6.5 6.2 6.1 J < 1.0 0.41 0.30 0.07 J 0.12 0.12 0.05 J < 0.10 --- 
Landau 12/20/2000 CP44B 2,400 --- 460 1.8 330 95 65 6.4 5.3 5.4 < 1.0 0.27 0.20 J 0.03 J 0.04 J 0.03 J < 0.10 < 0.10 --- 
Landau 3/14/2001 CV96A 3,900 --- 590 1.4 330 58 59 5.7 5.1 4.8 < 1.0 0.49 0.44 0.20 0.24 0.30 0.14 < 0.10 --- 
Landau 6/22/2001 DH51F 3,100 --- 600 1.5 330 J 78 74 7.1 6.1 6.0 < 1.0 0.27 0.18 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 --- 
Landau 6/22/2001* DH51E 3,200 --- 570 1.3 330 J 64 63 6.8 5.8 5.5 < 1.0 0.29 0.20 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 --- 
Landau 9/26/2001 DQ61A 4,900 J --- 700 2.4 350 70 73 6.0 5.4 5.2 < 1.0 0.37 0.27 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 --- 
Landau 12/19/2001 DY69C 2,000 J --- 350 1.0 J 240 J 72 97 6.9 5.4 5.1 < 1.0 0.16 0.15 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 --- 
Landau 3/20/2002 EE79A 3,400 J --- 570 1.5 330 75 77 7.4 4.7 4.2 < 1.0 0.25 0.14 J < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 --- 
Landau 6/19/2002 EM41A 3,200 --- 530 2.4 310 83 92 6.5 5.4 5.0 < 1.0 0.17 0.14 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 --- 
Landau 6/19/2002* EM41B 3,400 --- 530 2.1 310 88 99 6.4 5.2 5.2 < 1.0 0.17 0.13 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 --- 
Landau 6/25/2003 FP47A/J 2,900 J --- 490 J 0.58 J 260 79 63 7.2 5.4 6.1 < 0.010 0.20 0.15 0.030 0.030 0.040 < 0.010 < 0.010 --- 
Landau 6/25/2003* FP47F/O 2,000 J --- 600 J 0.53 J 280 90 68 8.2 5.3 6.1 < 0.010 0.20 0.13 0.020 0.040 0.040 < 0.010 < 0.010 --- 
Landau 6/9/2004 GS18F 1,800 --- 280 2.0 250 72 66 6.5 5.0 4.6 < 0.050 0.23 0.16 0.048 J 0.048 J 0.052 < 0.050 < 0.050 --- 
Landau 6/9/2004* GS18G 1,800 --- 290 2.3 260 79 75 7.6 5.6 5.3 < 0.050 0.25 0.17 0.048 J 0.071 0.060 < 0.050 < 0.050 --- 
Landau 8/24/2009 PL72A 1,500 --- 440 < 1.0 240 85 93 7.6 6.8 6.2 < 1.0 0.28 J 0.20 J < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 --- 
Landau 8/24/2009* PL72E 1,400 --- 400 < 1.0 220 76 86 7.1 6.0 5.3 < 1.0 0.43 J 0.33 J < 0.10 < 0.10 0.14 < 0.10 < 0.10 --- 
Landau 06/18/2014 YO69E 1,200 --- 300 1.5 150 54 63 3.9 3.4 3.4 < 1.2 0.24 0.18 --- --- < 0.11 < 0.11 < 0.11 0.13 
Landau 8/21/2019 19H0324 1,770 412.0 551 < 1.0 275 95.9 99.8 8.1 6.2 8.3 < 1.0 < 1.0 < 1.0 --- --- < 1.0 < 1.0 < 1.0 < 102.0
Landau 8/21/2019 19H0324^ --- --- --- --- --- --- --- --- --- --- --- 0.22 0.16 --- --- < 0.10 < 0.10 < 0.10 < 0.20
Farallon 10/7/2021 MW-101R-20211007 --- --- --- --- 166 --- --- --- --- --- --- 0.120 0.0871 < 0.0506 < 0.0506 < 0.0506 < 0.0506 < 0.0506 --- 

9,880 NE NE NE 225 2,422 NE 25,900 27.1 777 NE 1.0 1.0 1.0 1.0 1.0 1.0 1.0 NESite-Specific Cleanup Level for Groundwater 2

MW-101R
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Table 4
Groundwater Analytical Results for PAHs

Union Station Property
Seattle, Washington

Farallon PN: 2644-001
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Sample Location Sample Date Sample Identification

Analytical Results (micrograms per liter)1

Non-Carcinogenic PAHs Carcinogenic PAHs

Sampled By
Landau 6/16/1999 AK50C 1.0 --- < 1.0 < 1.0 7.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 --- 
Landau 12/16/1999 BD02C < 1.0 --- < 1.0 < 1.0 11 2.4 < 1.0 0.8 J 1.0 0.9 J < 1.0 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 --- 
Landau 12/16/1999* BD02B < 1.0 --- < 1.0 < 1.0 11 2.1 < 1.0 0.7 J 1.0 1.1 < 1.0 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 --- 
Landau 3/22/2000 BK98D 3.7 J --- < 1.0 < 1.0 11 1.8 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 --- 
Landau 6/14/2000 BT43B 9.3 J --- 1.8 < 1.0 13 2.7 3.2 1.0 1.0 < 1.0 < 1.0 0.06 J 0.04 J < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 --- 
Landau 6/14/2000* BT43E 2.8 J --- < 1.0 < 1.0 11 2.6 3.2 < 1.0 < 1.0 < 1.0 < 1.0 0.05 J 0.03 J < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 --- 
Landau 9/27/2000 CF72A 3.3 J --- 1.0 J < 1.0 11 J 2.8 4.2 < 1.0 < 1.0 < 1.0 J < 1.0 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 --- 
Landau 12/20/2000 CP44E < 1.0 --- 3.5 < 1.0 14 3.2 0.6 J 1.0 J 0.9 J 1.0 J < 1.0 0.07 J 0.04 J < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 --- 
Landau 12/20/2000* CP44I < 1.0 --- 3.2 < 1.0 12 3.2 1.4 0.8 J 0.9 J 0.8 J < 1.0 0.06 J 0.04 J < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 --- 
Landau 3/14/2001 CV96B 1.7 --- < 1.0 < 1.0 13 2.9 < 1.0 < 1.0 1.0 < 1.0 < 1.0 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 --- 
Landau 6/22/2001 DH51B < 1.0 --- < 1.0 < 1.0 12 J 3.2 4.3 < 1.0 < 1.0 < 1.0 < 1.0 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 --- 
Landau 9/26/2001 DQ61B 8.4 J --- 1.8 < 1.0 11 2.9 4.3 < 1.0 1.0 < 1.0 < 1.0 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 --- 
Landau 9/26/2001* DQ61I 1.0 J --- < 1.0 < 1.0 12 3.0 4.3 1.1 1.1 1.0 < 1.0 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 --- 
Landau 12/19/2001 DY69D 12 J --- 2.1 < 1.0 15 J 3.4 3.3 < 1.0 < 1.0 < 1.0 < 1.0 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 --- 
Landau 3/20/2002 EE79B 22 J --- 2.6 < 1.0 17 3.7 3.8 1.1 < 1.0 < 1.0 < 1.0 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 --- 
Landau 6/19/2002 EM41C 1.5 --- < 1.0 < 1.0 13 2.6 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 --- 
Landau 6/25/2003 FP47B/K < 0.06 J --- 0.12 J 0.16 J 11 2.9 2.7 0.84 J 0.48 J 0.40 J < 0.010 J 0.030 J 0.020 J < 0.010 J < 0.010 J < 0.010 J < 0.010 J < 0.010 J --- 
Landau 6/9/2004 GS18E < 0.24 --- 0.67 0.28 13 3.2 3.8 0.98 1.0 0.85 0.059 0.12 0.098 0.064 0.068 0.064 0.069 0.074 --- 
Landau 8/24/2009 PL72B 3.1 --- < 1.0 < 1.0 11 2.8 3.5 < 1.0 < 1.0 < 1.0 < 1.0 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 --- 
Landau 06/18/2014 YO69D 2.4 --- < 1.2 < 1.2 7.6 1.8 1.6 < 1.2 < 1.2 < 1.2 < 1.2 < 0.12 < 0.12 --- --- < 0.12 < 0.12 < 0.12 < 0.12
Landau 8/21/2019 19H0324 < 1.0 < 1.0 < 1.0 < 1.0 10.6 2.1 3.1 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 --- --- < 1.0 < 1.0 < 1.0 < 2.0
Landau 8/21/2019 19H0324^ --- --- --- --- --- --- --- --- --- --- --- < 0.10 < 0.10 --- --- < 0.10 < 0.10 < 0.10 < 0.20

9,880 NE NE NE 225 2,422 NE 25,900 27.1 777 NE 1.0 1.0 1.0 1.0 1.0 1.0 1.0 NE
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Table 4
Groundwater Analytical Results for PAHs

Union Station Property
Seattle, Washington

Farallon PN: 2644-001
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Sample Location Sample Date Sample Identification

Analytical Results (micrograms per liter)1

Non-Carcinogenic PAHs Carcinogenic PAHs

Sampled By
Landau 6/16/1999 AK50E < 1.0 --- < 1.0 < 1.0 58 11 4.5 1.2 1.4 1.2 < 1.0 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 --- 
Landau 12/16/1999 BD02E < 1.0 --- < 1.0 2.0 37 13 7.9 1.6 1.8 1.7 < 1.0 0.10 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 --- 
Landau 3/22/2000 BK98B 1.1 J --- < 1.0 < 1.0 37 10 5.7 1.3 1.4 1.2 < 1.0 0.11 0.09 J < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 --- 
Landau 6/14/2000 BT43D < 1.0 --- < 1.0 < 1.0 43 J 9.6 < 1.0 1.3 1.9 1.5 < 1.0 0.12 0.09 J < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 --- 
Landau 9/27/2000 CF72C < 1.0 --- < 1.0 < 1.0 47 J 12 5.0 1.5 1.5 1.2 J < 1.0 0.10 0.09 J < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 --- 
Landau 12/20/2000 CP44F < 1.0 --- 24 < 1.0 62 17 8.7 1.7 1.9 1.6 < 1.0 0.14 J 0.12 J < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 --- 
Landau 3/14/2001 CV96C < 1.0 --- < 1.0 1.1 40 11 3.1 1.2 1.6 1.2 < 1.0 0.11 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 --- 
Landau 6/22/2001 DH51C < 1.0 --- < 1.0 < 1.0 43 J 11 < 1.0 1.3 1.5 1.1 < 1.0 0.13 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 --- 
Landau 9/26/2001 DQ61C < 1.0 J --- 4.9 1.4 46 10 1.6 1.0 1.5 1.1 < 1.0 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 --- 
Landau 12/19/2001 DY69E < 1.0 --- < 1.0 < 1.0 64 J 11 < 1.0 1.1 1.7 1.4 < 1.0 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 --- 
Landau 3/20/2002 EE79C < 1.0 J --- 2.0 < 1.0 50 10 1.2 1.2 1.4 1.0 < 1.0 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 --- 
Landau 6/19/2002 EM41D < 1.0 --- < 1.0 2.3 50 6.8 < 1.0 < 1.0 1.4 1.1 < 1.0 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 --- 
Landau 6/25/2003 FP47C/L 0.40 --- 9.3 0.47 48 8.5 < 0.010 0.77 1.4 1.3 < 0.010 0.090 0.060 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 --- 
Landau 6/9/2004 GS18B < 0.75 --- 1.5 0.70 45 4.0 0.36 < 0.01 1.4 1.1 < 0.010 0.070 0.047 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 --- 
Landau 8/24/2009 PL72D 4.5 --- 7.8 < 1.0 55 15 15 1.7 1.8 1.3 < 1.0 0.14 0.13 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 --- 
Landau 06/18/2014 YO69B 1.9 --- 11 < 1.2 54 15 12 2.1 1.6 1.6 < 1.2 0.18 0.23 --- --- 0.14 < 0.12 < 0.12 0.24 
Landau 8/21/2019 19H0324 < 1.0 10.2 1.9 12.4 45.1 10.4 2.8 1.0 1.4 1.6 < 1.0 < 1.0 < 1.0 --- --- < 1.0 < 1.0 < 1.0 < 2.0
Landau 8/21/2019 19H0324^ --- --- --- --- --- --- --- --- --- --- --- < 0.10 < 0.10 --- --- < 0.10 < 0.10 < 0.10 < 0.20

9,880 NE NE NE 225 2,422 NE 25,900 27.1 777 NE 1.0 1.0 1.0 1.0 1.0 1.0 1.0 NE

MW-104

Site-Specific Cleanup Level for Groundwater 2
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Table 4
Groundwater Analytical Results for PAHs

Union Station Property
Seattle, Washington

Farallon PN: 2644-001
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Sample Location Sample Date Sample Identification

Analytical Results (micrograms per liter)1

Non-Carcinogenic PAHs Carcinogenic PAHs

Sampled By
Landau 6/16/1999 AK50I 1,700 --- 70 13 72 38 72 7.1 7.1 6.1 < 1.0 0.28 0.20 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 --- 
Landau 12/16/1999 BD02F 1,300 --- 190 7.6 80 39 67 8.2 9.1 9.5 < 1.0 0.32 0.23 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 --- 
Landau 3/22/2000 BK98C 860 J --- 75 J 2.8 J 70 J 27 J 61 J 5.1 J 5.7 J 4.3 J < 1.0 0.30 0.20 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 --- 
Landau 6/14/2000 BT43F 1,500 J --- 120 2.7 75 31 72 9.5 8.7 7.6 < 1.0 0.49 0.32 0.04 J 0.05 J 0.05 J < 0.10 < 0.10 --- 
Landau 9/27/2000 CF72I 820 J --- 90 J 2.9 73 J 31 66 7.6 6.9 5.8 J < 1.0 0.38 0.31 0.08 J 0.12 0.14 0.05 J < 0.10 --- 
Landau 9/27/2000* CF72D 1,200 J --- 120 J 3.1 100 J 32 66 8.0 7.7 5.8 J < 1.0 0.34 0.21 0.03 J 0.06 J 0.06 J < 0.10 < 0.10 --- 
Landau 12/20/2000 CP44C 1,000 --- 100 2.3 100 42 57 7.4 9.2 9.6 < 1.0 0.33 0.25 J 0.03 J 0.04 J 0.02 J < 0.10 < 0.10 --- 
Landau 3/14/2001 CV96D 1,000 --- 130 1.6 67 32 58 8.1 11 9.6 < 1.0 0.76 0.69 0.23 0.35 0.36 0.15 < 0.10 --- 
Landau 6/22/2001 DH51G 770 --- 110 1.2 70 32 59 7.0 9.5 8.1 < 1.0 0.52 0.35 0.12 0.13 0.15 < 0.10 < 0.10 --- 
Landau 9/26/2001 DQ61D 610 J --- 89 1.7 67 29 60 6.4 8.1 6.6 < 1.0 0.41 0.27 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 --- 
Landau 12/19/2001 DY69F 860 J --- 74 1.2 80 J 35 73 9.6 11 9.8 < 1.0 0.77 J 0.56 J 0.20 J 0.32 J 0.4 J 0.19 J < 0.10 J --- 
Landau 3/20/2002 EE79D 940 J --- 96 < 1.0 79 30 65 8.1 11 8.2 < 1.0 0.85 0.66 J 0.17 0.36 0.41 0.15 < 0.10 --- 
Landau 6/19/2002 EM41E 410 --- 76 1.1 75 32 57 5.8 7.4 6.8 < 1.0 0.24 0.16 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 --- 
Landau 6/25/2003 FP47D/M 480 J --- 71 0.29 J 54 24 40 5.6 5.9 6.1 < 0.010 0.24 0.15 0.030 0.040 0.040 < 0.010 < 0.010 --- 
Landau 6/9/2004 GS18D 540 --- 62 0.98 48 20 34 4.8 6.5 5.7 0.062 0.46 0.28 0.10 0.12 0.14 0.068 0.053 --- 
Landau 8/25/2009 PL85D 240 --- 29 < 1.0 50 19 30 4.3 6.0 4.8 < 1.0 1.2 1.1 0.55 0.74 1.0 0.48 0.17 --- 
Landau 06/18/2014 YO69C 180 --- 19 < 1.2 33 12 23 3.1 4.7 4.6 < 1.2 0.35 0.28 --- --- 0.19 < 0.12 < 0.12 0.29 
Landau 8/21/2019 19H0324 269 30.6 26.8 < 1.0 39.5 15.3 31 3.5 6.1 7.3 < 1.0 1.1 < 1.0 --- --- < 1.0 < 1.0 < 1.0 < 2.1
Landau 8/21/2019 19H0324^ --- --- --- --- --- --- --- --- --- --- --- 0.27 0.24 --- --- 0.12 < 0.10 < 0.10 < 0.21
Farallon 10/7/2021 MW-105-20211007 --- --- --- --- --- --- --- --- --- --- --- 0.124 0.0888 < 0.0426 < 0.0426 < 0.0426 < 0.0426 < 0.0426 --- 

9,880 NE NE NE 225 2,422 NE 25,900 27.1 777 NE 1.0 1.0 1.0 1.0 1.0 1.0 1.0 NE

MW-105

Site-Specific Cleanup Level for Groundwater 2

P:\2644 Union Station Associates\2644001 505 Union Station\Deliverables\2022 Ecology Response Ltr\Tables\2644-001_Tables_2022-03

6 of 8



Table 4
Groundwater Analytical Results for PAHs

Union Station Property
Seattle, Washington

Farallon PN: 2644-001
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Sample Location Sample Date Sample Identification

Analytical Results (micrograms per liter)1

Non-Carcinogenic PAHs Carcinogenic PAHs

Sampled By
Landau 6/16/1999 AK50F 2.1 --- 6.8 < 1.0 5.9 1.5 1.4 < 1.0 < 1.0 < 1.0 < 1.0 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 --- 
Landau 12/16/1999 BD02G 390 --- 44 < 1.0 18 4.8 3.2 < 1.0 < 1.0 < 1.0 < 1.0 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 --- 
Landau 3/22/2000 BK98A 600 J --- 39 < 1.0 14 J 3.2 2.3 < 1.0 < 1.0 < 1.0 < 1.0 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 --- 
Landau 6/14/2000 BT43G 2,000 J --- 130 < 1.0 47 12 9.1 < 1.0 < 1.0 < 1.0 < 1.0 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 --- 
Landau 9/27/2000 CF72J 900 J --- 78 J < 1.0 36 J 9.2 6.7 < 1.0 < 1.0 < 1.0 J < 1.0 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 --- 
Landau 12/20/2000 CP44D 740 --- 63 < 1.0 33 8.9 5.9 < 1.0 < 1.0 < 1.0 < 1.0 0.04 J 0.03 J < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 --- 
Landau 3/14/2001 CV96E 2,200 --- 170 < 1.0 53 16 12 1.0 < 1.0 < 1.0 < 1.0 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 --- 
Landau 3/14/2001* CV96G 1,900 --- 150 < 1.0 53 17 12 1.0 < 1.0 < 1.0 < 1.0 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 --- 
Landau 6/22/2001 DH51H 1,300 --- 130 < 1.0 47 14 9.8 < 1.0 < 1.0 < 1.0 < 1.0 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 --- 
Landau 9/26/2001 DQ61E 1,400 J --- 150 < 1.0 56 15 12 1.0 < 1.0 < 1.0 < 1.0 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 --- 
Landau 12/19/2001 DY69G 990 J --- 66 < 1.0 38 J 10 7.6 < 1.0 < 1.0 < 1.0 < 1.0 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 --- 
Landau 3/20/2002 EE79E 2,200 J --- 150 < 1.0 63 17 14 1.0 < 1.0 < 1.0 < 1.0 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 --- 
Landau 6/19/2002 EM41F 1,000 --- 77 < 1.0 43 13 8.8 < 1.0 < 1.0 < 1.0 < 1.0 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 --- 
Landau 6/25/2003 FP47E/N 1,400 J --- 220 0.3 J 76 27 18 1.4 0.49 0.44 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 --- 
Landau 6/9/2004 GS18C 1,200 --- 140 0.47 58 19 14 1.0 0.47 0.49 < 0.050 0.053 0.051 < 0.050 < 0.050 < 0.050 < 0.050 < 0.050 --- 
Landau 8/25/2009 PL85C 480 --- 100 < 1.0 44 12 8.7 < 1.0 < 1.0 < 1.0 < 1.0 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 --- 
Landau 06/19/2014 YO99C 160 --- 57 < 3.4 29 8.5 8.4 < 3.4 < 3.4 < 3.4 < 3.4 < 0.12 < 0.12 --- --- < 0.12 < 0.12 < 0.12 < 0.12
Landau 8/20/2019 19H0298 2.8 J 18.4 J 19.1 J < 1 18.6 J 5.7 J 5.4 J < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 --- --- < 1.0 < 1.0 < 1.0 < 2.0
Landau 8/20/2019* 19H0298 4.8 J 23.5 J 26.0 J < 1.0 24.1 J 7.5 J 6.8 J < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 --- --- < 1.0 < 1.0 < 1.0 < 2.1
Landau 8/20/2019 19H0298^ --- --- --- --- --- --- --- --- --- --- --- < 0.10 < 0.10 --- --- < 0.10 < 0.10 < 0.10 < 0.20
Landau 8/20/2019* 19H0298^ --- --- --- --- --- --- --- --- --- --- --- < 0.10 < 0.10 --- --- < 0.10 < 0.10 < 0.10 < 0.20

9,880 NE NE NE 225 2,422 NE 25,900 27.1 777 NE 1.0 1.0 1.0 1.0 1.0 1.0 1.0 NE

MW-107R
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Table 4
Groundwater Analytical Results for PAHs

Union Station Property
Seattle, Washington

Farallon PN: 2644-001
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Sample Location Sample Date Sample Identification

Analytical Results (micrograms per liter)1

Non-Carcinogenic PAHs Carcinogenic PAHs

Sampled By
Landau 6/16/1999 AK50G 67 --- 11 < 1.0 5.8 1.6 1.8 < 1.0 < 1.0 < 1.0 < 1.0 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 --- 
Landau 12/16/1999 BD02K 50 --- 10 < 1.0 5.7 1.9 2.5 < 1.0 < 1.0 < 1.0 < 1.0 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 --- 
Landau 3/22/2000 BK98F 20 J --- 4.5 < 1.0 2.3 < 1.0 2.0 < 1.0 < 1.0 < 1.0 < 1.0 0.05 J 0.04 J < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 --- 
Landau 6/14/2000 BT43H 50 J --- 7.7 < 1.0 4.1 1.3 2.0 < 1.0 < 1.0 < 1.0 < 1.0 0.05 J 0.04 J < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 --- 
Landau 9/27/2000 CF72E 100 J --- 14 J < 1.0 7.7 J 1.8 2.6 < 1.0 < 1.0 < 1.0 J < 1.0 0.08 J 0.06 J < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 --- 
Landau 12/20/2000 CP44G 53 --- 9.4 < 1.0 6.8 2.1 2.3 < 1.0 < 1.0 < 1.0 < 1.0 0.06 J 0.04 J < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 --- 
Landau 3/14/2001 CV96F 19 --- 4.0 < 1.0 2.5 1.1 2.1 < 1.0 < 1.0 < 1.0 < 1.0 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 --- 
Landau 6/22/2001 DH51A 30 --- 5.4 < 1.0 3.8 J 1.1 1.7 < 1.0 < 1.0 < 1.0 < 1.0 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 --- 
Landau 9/26/2001 DQ61F 22 J --- 3.9 < 1.0 2.6 1.0 1.8 < 1.0 < 1.0 < 1.0 < 1.0 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 --- 
Landau 12/19/2001 DY69H 31 J --- 4.7 < 1.0 3.0 J 1.1 2.0 < 1.0 < 1.0 < 1.0 < 1.0 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 --- 
Landau 12/19/2001* DY69I 20 J --- 3.7 < 1.0 2.3 J < 1.0 1.7 < 1.0 < 1.0 < 1.0 < 1.0 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 --- 
Landau 3/20/2002 EE79F 27 J --- 5.0 < 1.0 3.0 1.0 1.6 < 1.0 < 1.0 < 1.0 < 1.0 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 --- 
Landau 6/19/2002 EM41G 49 --- 7.9 < 1.0 4.6 1.4 1.7 < 1.0 < 1.0 < 1.0 < 1.0 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 --- 
Landau 6/25/2003 FP47I/R 33 J --- 6.2 0.040 3.3 1.1 1.5 0.22 0.16 0.21 < 0.010 0.030 0.020 < 0.01 < 0.010 < 0.010 < 0.010 < 0.010 --- 
Landau 6/9/2004 GS18H 11 --- 2.8 < 0.05 2.1 1.0 1.9 0.29 0.28 0.30 0.058 0.10 0.099 0.055 0.074 0.066 0.070 0.070 --- 
Landau 8/24/2009 PL72C 12 --- 1.6 < 1.0 2.1 < 1.0 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 --- 
Landau 06/19/2014 YO99B 1.4 --- < 1.1 < 1.1 1.3 < 1.1 < 1.1 < 1.1 < 1.1 < 1.1 < 1.1 < 0.12 < 0.12 --- --- < 0.12 < 0.12 < 0.12 < 0.12
Landau 06/19/2014* YO99A 1.7 --- < 1.2 < 1.2 1.2 < 1.2 < 1.2 < 1.2 < 1.2 < 1.2 < 1.2 < 0.11 < 0.11 --- --- < 0.11 < 0.11 < 0.11 < 0.11
Landau 8/21/2019 19H0324 < 1 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 --- --- < 1.0 < 1.0 < 1.0 < 2.1
Landau 8/21/2019 19H0324^ --- --- --- --- --- --- --- --- --- --- --- < 0.10 < 0.10 --- --- < 0.10 < 0.10 < 0.10 < 0.21

9,880 NE NE NE 225 2,422 NE 25,900 27.1 777 NE 1.0 1.0 1.0 1.0 1.0 1.0 1.0 NE
NOTES:
Results in bold denote concentrations exceeding applicable cleanup levels. cPAHs = carcinogenic polycyclic aromatic hydrocarbons
< denotes analyte not detected at or exceeding the reporting limit listed. Farallon = Farallon Consulting, L.L.C.
--- denotes sample not analyzed. J = result is an estimate
* denotes sample is a field duplicate. Landau = Landau Associates, Inc.
^ denotes sample analyzed by 8270D SIM PAHs = polycyclic aromatic hydrocarbons
1Analyzed by U.S. Environmental Protection Agency Method 8270D unless otherwise noted.  NE = not established
2Site-specific groundwater cleanup levels from Table 1 of the Cleanup Action Plan for Union Station Property prepared 
by Landau Associates, Inc., July 28, 1997.

MW-108R

Site-Specific Cleanup Level for Groundwater 2
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Table 5
Groundwater Analytical Results for Dissolved Arsenic

Union Station Property
Seattle, Washington

Farallon PN: 2644-001

Total Arsenic
Dissolved
Arsenic

Landau 6/16/1999 AK50J --- 2 
Landau 12/16/1999 BD02I --- < 5
Landau 3/22/2000 BK98J --- 3 
Landau 6/14/2000 BT43J --- 3 
Landau 9/27/2000 CF72G --- 3 
Landau 12/20/2000 CP44A --- 3 
Landau 3/14/2001 CV96H --- 2 
Landau 6/22/2001 DH51I --- 3 
Landau 9/26/2001 DQ61G --- 3 
Landau 12/19/2001 DY69A --- 3 J
Landau 3/20/2002 EE79H --- 3 
Landau 6/19/2002 EM41H --- 3.2 
Landau 6/25/2003 FP47G/P --- 7 
Landau 6/9/2004 GS18I --- 4 
Landau 8/25/2009 PL85B --- 13.4 
Landau 06/19/2014 YO99D --- 13 
Landau 8/20/2019 19H0298 --- 13.7 
Farallon 10/7/2021 B-4R-20211007 2.37 1.52

B-6 Landau 6/16/1999 AK50H --- 13 
Landau 12/16/1999 BD02H --- 6 
Landau 3/22/2000 BK98H --- 20 
Landau 3/22/2000* BK98I --- 20 
Landau 6/14/2000 BT43I --- 17 
Landau 9/27/2000 CF72F --- 35 
Landau 12/20/2000 CP44H --- 21 
Landau 3/14/2001 CV96I --- 27 
Landau 6/22/2001 DH51D --- 33 
Landau 9/26/2001 DQ61H --- 31 
Landau 12/19/2001 DY69B --- 22 J
Landau 3/20/2002 EE79I --- 27 J
Landau 3/20/2002* EE79G --- 38 J
Landau 6/19/2002 EM41I --- 25 
Landau 6/25/2003 FP47H/Q --- 24 
Landau 6/9/2004 GS18J --- 30 
Landau 8/25/2009 PL85A --- 31
Landau 06/19/2014 YO99E --- 26 
Landau 8/20/2019 19H0298 --- 30.4 
Farallon 10/7/2021 B-6R-20211007 36.0 31.8

Sampled By

Analytical Results
(micrograms per liter)1

B-6R

4

Sample 
Location Sample Date

Sample 
Identification

B-4

B-4R

Site-Specific Cleanup Level  for Groundwater2

P:\2644 Union Station Associates\2644001 505 Union Station\Deliverables\2022 Ecology Response Ltr\Tables\2644-001_Tables_2022-03

1 of 6



Table 5
Groundwater Analytical Results for Dissolved Arsenic

Union Station Property
Seattle, Washington

Farallon PN: 2644-001

Total Arsenic
Dissolved
ArsenicSampled By

Analytical Results
(micrograms per liter)1

Sample 
Location Sample Date

Sample 
Identification

Landau 6/16/1999 AK50A --- 13 
Landau 6/16/1999* AK50B --- 12 
Landau 12/16/1999 BD02A --- 14 
Landau 3/22/2000 BK98G --- 12 
Landau 6/14/2000 BT43A --- 12 
Landau 9/27/2000 CF72H --- 13 
Landau 12/20/2000 CP44B --- 13 
Landau 3/14/2001 CV96A --- 12 
Landau 6/22/2001 DH51F --- 12 
Landau 6/22/2001* DH51E --- 12 
Landau 9/26/2001 DQ61A --- 14 
Landau 12/19/2001 DY69C --- 10 J
Landau 3/20/2002 EE79A --- 11 
Landau 6/19/2002 EM41A --- 10 
Landau 6/19/2002* EM41B --- 11 
Landau 6/25/2003 FP47A/J --- 11 
Landau 6/25/2003* FP47F/O --- 11 
Landau 6/9/2004 GS18F --- 12 
Landau 6/9/2004* GS18G --- 12 
Landau 8/24/2009 PL72A --- 9.1 
Landau 8/24/2009* PL72E --- 9.5 
Landau 06/18/2014 YO69E --- 11 
Landau 8/21/2019 19H0324 --- 11.0
Farallon 10/7/2021 MW-101R-20211007 9.10 8.37

MW-101R

Site-Specific Cleanup Level  for Groundwater2 4
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Table 5
Groundwater Analytical Results for Dissolved Arsenic

Union Station Property
Seattle, Washington

Farallon PN: 2644-001

Total Arsenic
Dissolved
ArsenicSampled By

Analytical Results
(micrograms per liter)1

Sample 
Location Sample Date

Sample 
Identification

Landau 6/16/1999 AK50C --- 4 
Landau 12/16/1999 BD02C --- 5 
Landau 12/16/1999* BD02B --- 6 
Landau 3/22/2000 BK98D --- 7 
Landau 6/14/2000 BT43B --- 8 
Landau 6/14/2000* BT43E --- 7 
Landau 9/27/2000 CF72A --- 10 
Landau 12/20/2000 CP44E --- 9 
Landau 12/20/2000* CP44I --- 10 
Landau 3/14/2001 CV96B --- 6 
Landau 6/22/2001 DH51B --- 7 
Landau 9/26/2001 DQ61B --- 11 
Landau 9/26/2001* DQ61I --- 11 
Landau 12/19/2001 DY69D --- 3 J
Landau 3/20/2002 EE79B --- 5 
Landau 6/19/2002 EM41C --- 4 
Landau 6/25/2003 FP47B/K --- < 2
Landau 6/9/2004 GS18E --- 6 
Landau 8/24/2009 PL72B --- 6.8 
Landau 06/18/2014 YO69D --- 5 
Landau 8/21/2019 19H0324 --- 6.52 
Farallon 10/7/2021 MW-102R-20211007 4.59 3.02

MW-102R

Site-Specific Cleanup Level  for Groundwater2 4
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Table 5
Groundwater Analytical Results for Dissolved Arsenic

Union Station Property
Seattle, Washington

Farallon PN: 2644-001

Total Arsenic
Dissolved
ArsenicSampled By

Analytical Results
(micrograms per liter)1

Sample 
Location Sample Date

Sample 
Identification

Landau 6/16/1999 AK50E --- < 1
Landau 12/16/1999 BD02E --- 1 
Landau 3/22/2000 BK98B --- < 1
Landau 6/14/2000 BT43D --- < 1
Landau 9/27/2000 CF72C --- 1 
Landau 12/20/2000 CP44F --- < 1
Landau 3/14/2001 CV96C --- 1 
Landau 6/22/2001 DH51C --- 1 
Landau 9/26/2001 DQ61C --- 1 
Landau 12/19/2001 DY69E --- 1 J
Landau 3/20/2002 EE79C --- 1 
Landau 6/19/2002 EM41D --- 1.0
Landau 6/25/2003 FP47C/L --- 1 
Landau 6/9/2004 GS18B --- 2 
Landau 8/24/2009 PL72D --- 7.0
Landau 06/18/2014 YO69B --- 1.5 
Landau 8/21/2019 19H0324 --- 0.842 
Landau 6/16/1999 AK50I --- 6 
Landau 12/16/1999 BD02F --- 14 
Landau 3/22/2000 BK98C --- 10 
Landau 6/14/2000 BT43F --- 14 
Landau 9/27/2000 CF72I --- 7 
Landau 9/27/2000* CF72D --- 6 
Landau 12/20/2000 CP44C --- 18 
Landau 3/14/2001 CV96D --- 14 
Landau 6/22/2001 DH51G --- 14 
Landau 9/26/2001 DQ61D --- 14 
Landau 12/19/2001 DY69F --- 18 J
Landau 3/20/2002 EE79D --- 19 
Landau 6/19/2002 EM41E --- 12 
Landau 6/25/2003 FP47D/M --- 12 
Landau 6/9/2004 GS18D --- 17 
Landau 8/25/2009 PL85D --- 1.4 
Landau 06/18/2014 YO69C --- 15 
Landau 8/21/2019 19H0324 --- 8.19 
Farallon 10/7/2021 MW-105-20211007 13.3 12.6

Site-Specific Cleanup Level  for Groundwater2

MW-105

MW-104

4
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Table 5
Groundwater Analytical Results for Dissolved Arsenic

Union Station Property
Seattle, Washington

Farallon PN: 2644-001

Total Arsenic
Dissolved
ArsenicSampled By

Analytical Results
(micrograms per liter)1

Sample 
Location Sample Date

Sample 
Identification

Landau 6/16/1999 AK50F --- 8 
Landau 12/16/1999 BD02G --- 6 
Landau 3/22/2000 BK98A --- 6 
Landau 6/14/2000 BT43G --- 6 
Landau 9/27/2000 CF72J --- 5 
Landau 12/20/2000 CP44D --- 6 
Landau 3/14/2001 CV96E --- 7 
Landau 3/14/2001* CV96G --- 8 
Landau 6/22/2001 DH51H --- 8 
Landau 9/26/2001 DQ61E --- 8 
Landau 12/19/2001 DY69G --- 7 J
Landau 3/20/2002 EE79E --- 7 
Landau 6/19/2002 EM41F --- 5 
Landau 6/25/2003 FP47E/N --- 3 
Landau 6/9/2004 GS18C --- 8 
Landau 8/25/2009 PL85C --- 4.4 
Landau 06/19/2014 YO99C --- 4 
Landau 8/20/2019 19H0298 --- 4.95 
Landau 8/20/2019* 19H0298 --- 4.88 
Farallon 10/7/2021 MW-107R-20211007 6.58 5.96

Site-Specific Cleanup Level  for Groundwater2

MW-107R

4
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Table 5
Groundwater Analytical Results for Dissolved Arsenic

Union Station Property
Seattle, Washington

Farallon PN: 2644-001

Total Arsenic
Dissolved
ArsenicSampled By

Analytical Results
(micrograms per liter)1

Sample 
Location Sample Date

Sample 
Identification

Landau 6/16/1999 AK50G --- 10 
Landau 12/16/1999 BD02K --- 4 
Landau 3/22/2000 BK98F --- < 8
Landau 6/14/2000 BT43H --- 5 
Landau 9/27/2000 CF72E --- < 2
Landau 12/20/2000 CP44G --- 15 
Landau 3/14/2001 CV96F --- 4 
Landau 6/22/2001 DH51A --- 6 
Landau 9/26/2001 DQ61F --- 4 
Landau 12/19/2001 DY69H --- 9 J
Landau 12/19/2001* DY69I --- 14 J
Landau 3/20/2002 EE79F --- 6 
Landau 6/19/2002 EM41G --- 5 
Landau 6/25/2003 FP47I/R --- < 2
Landau 6/9/2004 GS18H --- < 5
Landau 8/24/2009 PL72C --- < 2
Landau 06/19/2014 YO99B --- 7 
Landau 06/19/2014* YO99A --- 7 
Landau 8/21/2019 19H0324 --- < 1.00

NOTES:
Results in bold denote concentrations exceeding applicable cleanup levels. Farallon = Farallon Consulting, L.L.C.

J = result is an estimate
* denotes sample is a field duplicate. Landau = Landau Associates, Inc.

2Site-specific groundwater cleanup levels from Table 1 of the Cleanup Action Plan for Union 
Station Property prepared by Landau Associates, Inc., July 28, 1997.

Site-Specific Cleanup Level  for Groundwater2

1Analyzed by U.S. Environmental Protection Agency Method 200.8/6010 series.

< denotes analyte not detected at or exceeding the reporting limit listed.

MW-108R

4
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Table 6
Groundwater Water Quality Parameters

Union Station Property
Seattle, Washington

Farallon PN: 2644-001

Sample 
Location Measured By Sample Date Sample Identification

Total Dissolved 
Solids (µg/L)

Total Suspended 
Solids (µg/L) pH

Specific 
Conductance 

(µS/cm)
Temperature 

(°C)

Oxidation-
Reduction 
Potential

(mV)
Landau 6/16/1999 AK50J 730,000 63,000 NM NM NM ---
Landau 12/16/1999 BD02I 820,000 680,000 NM NM NM ---
Landau 3/22/2000 BK98J 720,000 930,000 NM NM NM ---
Landau 6/14/2000 BT43J NM NM 6.78 1,288 16.6 ---
Landau 9/27/2000 CF72G 670,000 620,000 7.04 1,340 17.1 ---
Landau 12/20/2000 CP44A 750,000 440,000 6.68 1,500 14.6 ---
Landau 3/14/2001 CV96H 820,000 J 1,800,000 NM NM NM ---
Landau 6/22/2001 DH51I 810,000 J 1,000,000 J NM NM NM ---
Landau 9/26/2001 DQ61G 780,000 J 400,000 NM NM NM ---
Landau 12/19/2001 DY69A 770,000 1,400,000 J NM NM NM ---
Landau 3/20/2002 EE79H 740,000 920,000 NM NM NM ---
Landau 6/19/2002 EM41H 790,000 680,000 NM NM NM ---
Landau 6/25/2003 FP47G/P 790,000 270,000 NM NM NM ---
Landau 6/9/2004 GS18I 751,000 938,000 NM NM NM ---
Landau 8/25/2009 PL85B 538,000 8,300,000 7.36 1,398 15.01 ---
Landau 06/19/2014 YO99D 498,000 4,130,000 6.68 763 15.48 ---
Landau 8/20/2019 19H0298 530,000 4,600,000 6.97 741 16.7 -31.0
Farallon 10/7/2021 B-4R-20211007 --- --- 6.70 1,271 17.1 -69.5

B-4

B-4R
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Table 6
Groundwater Water Quality Parameters

Union Station Property
Seattle, Washington

Farallon PN: 2644-001

Sample 
Location Measured By Sample Date Sample Identification

Total Dissolved 
Solids (µg/L)

Total Suspended 
Solids (µg/L) pH

Specific 
Conductance 

(µS/cm)
Temperature 

(°C)

Oxidation-
Reduction 
Potential

(mV)
B-6 Landau 6/16/1999 AK50H 890,000 14,000 7.27 1,770 17.3 

Landau 12/16/1999 BD02H 830,000 680,000 6.76 1,440 16.9 ---
Landau 3/22/2000 BK98H 900,000 460,000 6.99 1,700 15.9 ---
Landau 3/22/2000* BK98I 900,000 460,000 6.99 1,660 15.9 ---
Landau 6/14/2000 BT43I 820,000 J 890,000 7.18 1,301 16.9 ---
Landau 9/27/2000 CF72F 1,000,000 1,600,000 6.59 1,685 17.7 ---
Landau 12/20/2000 CP44H 800,000 1,500,000 6.19 2,693 14.5 ---
Landau 3/14/2001 CV96I 1,100,000 J 2,400,000 7.90 2,720 15.1 ---
Landau 6/22/2001 DH51D 1,200,000 J 370,000 J 6.66 1,698 16.8 ---
Landau 9/26/2001 DQ61H 1,100,000 J 500,000 6.75 2,370 16.1 ---
Landau 12/19/2001 DY69B 780,000 1,400,000 J NM NM NM ---
Landau 3/20/2002 EE79I 780,000 J 360,000 J 6.65 1,340 15.0 ---
Landau 3/20/2002* EE79G 1,100,000 J 790,000 J 6.90 1,733 14.1 ---
Landau 6/19/2002 EM41I 890,000 1,100,000 6.95 1,348 16.1 ---
Landau 6/25/2003 FP47H/Q 790,000 430,000 7.06 1,708 16.8 ---
Landau 6/9/2004 GS18J 923,000 940,000 6.89 1,570 16.6 ---
Landau 8/25/2009 PL85A 891,000 1,040,000 7.39 2,392 15.5 ---
Landau 06/19/2014 YO99E 518,000 927,000 6.87 995 16.4 ---
Landau 8/20/2019 19H0298 666,000 324,000 6.92 1,061 16.4 35.8
Farallon 10/7/2021 B-6R-20211007 --- --- 6.66 1,647 16.4 -82.0

B-6R
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Table 6
Groundwater Water Quality Parameters

Union Station Property
Seattle, Washington

Farallon PN: 2644-001

Sample 
Location Measured By Sample Date Sample Identification

Total Dissolved 
Solids (µg/L)

Total Suspended 
Solids (µg/L) pH

Specific 
Conductance 

(µS/cm)
Temperature 

(°C)

Oxidation-
Reduction 
Potential

(mV)
Landau 6/16/1999 AK50A 1,300,000 80,000 6.13 2,200 14.3 ---
Landau 6/16/1999* AK50B 1,300,000 76,000 6.13 2,200 14.3 ---
Landau 12/16/1999 BD02A 1,400,000 120,000 5.75 2,490 14.3 ---
Landau 3/22/2000 BK98G 1,300,000 120,000 6.83 3,680 12.9 ---
Landau 6/14/2000 BT43A 1,100,000 J 79,000 6.93 1,650 13.4 ---
Landau 9/27/2000 CF72H 960,000 85,000 6.65 2,410 16.6 ---
Landau 12/20/2000 CP44B 1,100,000 74,000 6.49 2,580 13.9 ---
Landau 3/14/2001 CV96A 1,000,000 J 76,000 7.46 1,918 12.8 ---
Landau 6/22/2001 DH51F 1,000,000 J 76,000 J 6.83 2,535 14.8 ---
Landau 6/22/2001* DH51E 1,100,000 J 98,000 J 6.81 2,908 14.9 ---
Landau 9/26/2001 DQ61A 1,000,000 J 79,000 7.25 2,310 16.4 ---
Landau 12/19/2001 DY69C 1,100,000 65,000 J NM NM NM ---
Landau 3/20/2002 EE79A 970,000 71,000 6.70 2,540 14.2 ---
Landau 6/19/2002 EM41A 1,000,000 72,000 6.92 1,860 12.8 ---
Landau 6/19/2002* EM41B 1,000,000 72,000 6.98 2,418 13.6 ---
Landau 6/25/2003 FP47A/J 960,000 79,000 6.96 1,510 14.8 ---
Landau 6/25/2003* FP47F/O 950,000 78,000 6.96 1,510 14.8 ---
Landau 6/9/2004 GS18F 1,250,000 284,000 J 6.67 2,012 15.3 ---
Landau 6/9/2004* GS18G 1,390,000 90,100 J 6.67 2,012 15.3 ---
Landau 8/24/2009 PL72A 1,130,000 60,400 6.88 2,899 15.0 ---
Landau 8/24/2009* PL72E 1,080,000 59,300 6.88 2,899 15.0 ---
Landau 06/18/2014 YO69E 1,610,000 357,000 8.15 2,405 14.3 ---
Landau 8/21/2019 19H0324 1,480,000 459,000 6.74 2,276 17.4 -43.3
Farallon 10/7/2021 MW-101R-20211007 --- --- 6.47 2,179 16.6 -240.1

MW-101R
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Table 6
Groundwater Water Quality Parameters

Union Station Property
Seattle, Washington

Farallon PN: 2644-001

Sample 
Location Measured By Sample Date Sample Identification

Total Dissolved 
Solids (µg/L)

Total Suspended 
Solids (µg/L) pH

Specific 
Conductance 

(µS/cm)
Temperature 

(°C)

Oxidation-
Reduction 
Potential

(mV)
Landau 6/16/1999 AK50C 1,500,000 43,000 6.41 3,420 15.1 ---
Landau 12/16/1999 BD02C 1,700,000 57,000 5.85 2,990 15.1 ---
Landau 12/16/1999* BD02B 1,600,000 58,000 5.85 2,990 15.2 ---
Landau 3/22/2000 BK98D 1,800,000 65,000 6.89 3,960 14.1 ---
Landau 6/14/2000 BT43B 1,900,000 J 60,000 7.11 3,010 14.8 ---
Landau 6/14/2000* BT43E 1,900,000 J 62,000 7.11 3,010 14.8 ---
Landau 9/27/2000 CF72A 1,900,000 74,000 6.76 3,470 17.3 ---
Landau 12/20/2000 CP44E 1,800,000 56,000 6.02 3,750 15.1 ---
Landau 12/20/2000* CP44I 1,700,000 54,000 6.02 3,740 15.1 ---
Landau 3/14/2001 CV96B 2,100,000 J 53,000 7.23 3,920 14.5 ---
Landau 6/22/2001 DH51B 2,100,000 J 67,000 J 6.60 3,875 16.0 ---
Landau 9/26/2001 DQ61B 2,100,000 J 72,000 6.53 3,750 16.2 ---
Landau 9/26/2001* DQ61I 2,000,000 J 83,000 6.53 3,750 16.1 ---
Landau 12/19/2001 DY69D 1,900,000 61,000 J 6.47 3,740 15.1 ---
Landau 3/20/2002 EE79B 1,800,000 51,000 6.64 3,090 14.2 ---
Landau 6/19/2002 EM41C 1,900,000 41,000 6.70 3,753 15.0 ---
Landau 6/25/2003 FP47B/K 1,500,000 51,000 6.80 2,710 15.6 ---
Landau 6/9/2004 GS18E 1,590,000 40,600 6.65 2,415 15.9 ---
Landau 8/24/2009 PL72B 1,700,000 45,500 6.43 3,262 16.2 ---
Landau 06/18/2014 YO69D 1,530,000 53,400 8.33 2,391 15.3 ---
Landau 8/21/2019 19H0324 1,630,000 98,000 6.90 2,725 17.6 -51.3
Farallon 10/7/2021 MW-102R-20211007 --- --- 6.45 3,589 17.6 -42.2

MW-102R
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Table 6
Groundwater Water Quality Parameters

Union Station Property
Seattle, Washington

Farallon PN: 2644-001

Sample 
Location Measured By Sample Date Sample Identification

Total Dissolved 
Solids (µg/L)

Total Suspended 
Solids (µg/L) pH

Specific 
Conductance 

(µS/cm)
Temperature 

(°C)

Oxidation-
Reduction 
Potential

(mV)
Landau 6/16/1999 AK50E 600,000 16,000 6.98 1,070 16.7 ---
Landau 12/16/1999 BD02E 600,000 41,000 5.75 832 25.5 ---
Landau 3/22/2000 BK98B 560,000 16,000 7.23 1,020 14.1 ---
Landau 6/14/2000 BT43D 600,000 J 9,300 7.17 814 15.1 ---
Landau 9/27/2000 CF72C 510,000 18,000 6.94 8,635 16.8 ---
Landau 12/20/2000 CP44F 450,000 25,000 6.86 990 15.3 ---
Landau 3/14/2001 CV96C 570,000 J 12,000 7.59 1,170 13.1 ---
Landau 6/22/2001 DH51C 550,000 J 19,000 J 6.74 955 14.7 ---
Landau 9/26/2001 DQ61C 530,000 J 5,100 7.26 1,020 16.5 ---
Landau 12/19/2001 DY69E 550,000 11,000 J 6.82 1,270 13.2 ---
Landau 3/20/2002 EE79C 530,000 19,000 7.27 920 11.4 ---
Landau 6/19/2002 EM41D 530,000 4,900 7.32 1,088 14.6 ---
Landau 6/25/2003 FP47C/L 510,000 6,200 7.26 641 15.4 ---
Landau 6/9/2004 GS18B 500,000 7,900 6.86 930 15.2 ---
Landau 8/24/2009 PL72D 502,000 14,800 7.88 1,314 16.6 ---
Landau 06/18/2014 YO69B 455,000 4,630,000 8.13 724 15.9 ---
Landau 8/21/2019 19H0324 437,000 17,000 6.92 701 18.2 -89.4

MW-104
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Table 6
Groundwater Water Quality Parameters

Union Station Property
Seattle, Washington

Farallon PN: 2644-001

Sample 
Location Measured By Sample Date Sample Identification

Total Dissolved 
Solids (µg/L)

Total Suspended 
Solids (µg/L) pH

Specific 
Conductance 

(µS/cm)
Temperature 

(°C)

Oxidation-
Reduction 
Potential

(mV)
Landau 6/16/1999 AK50I 2,400,000 65,000 5.95 4,850 17.7 ---
Landau 12/16/1999 BD02F 2,100,000 140,000 5.47 3,740 16.2 ---
Landau 3/22/2000 BK98C 2,800,000 73,000 6.97 6,480 16.0 ---
Landau 6/14/2000 BT43F 3,900,000 J 87,000 6.84 4,660 17.0 ---
Landau 9/27/2000 CF72I 3,400,000 80,000 6.62 6,043 18.4 ---
Landau 9/27/2000* CF72D 3,400,000 78,000 6.62 6,043 18.4 ---
Landau 12/20/2000 CP44C 2,200,000 66,000 6.74 5,205 17.0 ---
Landau 3/14/2001 CV96D 3,400,000 J 83,000 7.26 7,310 15.8 ---
Landau 6/22/2001 DH51G 3,200,000 J 85,000 J 7.01 7,525 17.6 ---
Landau 9/26/2001 DQ61D 3,400,000 J 100,000 6.72 6,230 18.9 ---
Landau 12/19/2001 DY69F 2,700,000 110,000 J 6.73 5,850 16.6 ---
Landau 3/20/2002 EE79D 2,700,000 97,000 6.87 5,460 15.8 ---
Landau 6/19/2002 EM41E 3,300,000 88,000 6.94 6,830 17.0 ---
Landau 6/25/2003 FP47D/M 2,400,000 98,000 7.08 6,610 17.3 ---
Landau 6/9/2004 GS18D 3,510,000 44,900 7 5,262 17.2 ---
Landau 8/25/2009 PL85D 3,100,000 91,100 NM NM NM ---
Landau 06/18/2014 YO69C 2,800,000 996,000 8.34 4,239 17.7 ---
Landau 8/21/2019 19H0324 3,860,000 46,000 7.06 6,446 18.3 -40.3
Farallon 10/7/2021 MW-105-20211007 --- --- 6.53 4,002 18.7 -217.5

MW-105
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Table 6
Groundwater Water Quality Parameters

Union Station Property
Seattle, Washington

Farallon PN: 2644-001

Sample 
Location Measured By Sample Date Sample Identification

Total Dissolved 
Solids (µg/L)

Total Suspended 
Solids (µg/L) pH

Specific 
Conductance 

(µS/cm)
Temperature 

(°C)

Oxidation-
Reduction 
Potential

(mV)
Landau 6/16/1999 AK50F 2,400,000 62,000 6.42 4,190 13.4 ---
Landau 12/16/1999 BD02G 2,000,000 84,000 6.02 5,070 13.5 ---
Landau 3/22/2000 BK98A 1,800,000 62,000 6.94 3,520 12.3 ---
Landau 6/14/2000 BT43G 2,000,000 J 54,000 7.22 1,840 13.1 ---
Landau 9/27/2000 CF72J 1,800,000 49,000 6.74 3,778 14.4 ---
Landau 12/20/2000 CP44D 1,700,000 59,000 6.29 3,423 13.2 ---
Landau 3/14/2001 CV96E 1,900,000 J 56,000 8.22 4,350 12.3 ---
Landau 3/14/2001* CV96G 1,800,000 J 53,000 8.24 4,350 12.3 ---
Landau 6/22/2001 DH51H 1,900,000 J 65,000 J 6.84 3,550 13.6 ---
Landau 9/26/2001 DQ61E 1,300,000 J 63,000 7.31 2,900 14.6 ---
Landau 12/19/2001 DY69G 1,700,000 53,000 J 6.79 3,710 12.4 ---
Landau 3/20/2002 EE79E 1,500,000 46,000 6.85 2,780 11.9 ---
Landau 6/19/2002 EM41F 1,800,000 48,000 6.90 3,303 13.0 ---
Landau 6/25/2003 FP47E/N 1,500,000 53,000 6.94 2,630 14.0 ---
Landau 6/9/2004 GS18C 1,550,000 45,800 6.85 2,792 14.0 ---
Landau 8/25/2009 PL85C 1,250,000 38,400 7.36 3,107 13.1 ---
Landau 06/19/2014 YO99C 917,000 28,600 6.67 1,208 13.0 ---
Landau 8/20/2019 19H0298 900,000 32,000 6.73 1,222 13.7 -47.0
Landau 8/20/2019* 19H0298 909,000 30,000 6.73 1,223 13.7 -50.4
Farallon 10/7/2021 MW-107R-20211007 --- --- 6.67 2,227 14.3 -113.4

MW-107R

P:\2644 Union Station Associates\2644001 505 Union Station\Deliverables\2022 Ecology Response Ltr\Tables\2644-001_Tables_2022-03

7 of 8



Table 6
Groundwater Water Quality Parameters

Union Station Property
Seattle, Washington

Farallon PN: 2644-001

Sample 
Location Measured By Sample Date Sample Identification

Total Dissolved 
Solids (µg/L)

Total Suspended 
Solids (µg/L) pH

Specific 
Conductance 

(µS/cm)
Temperature 

(°C)

Oxidation-
Reduction 
Potential

(mV)
Landau 6/16/1999 AK50G 10,000,000 86,000 6.06 1,933 14.0 ---
Landau 12/16/1999 BD02K 10,000,000 110,000 5.19 1,830 14.1 ---
Landau 3/22/2000 BK98F 12,000,000 99,000 6.70 1,970 13.1 ---
Landau 6/14/2000 BT43H 10,000,000 J 89,000 6.59 1,710 14.0 ---
Landau 9/27/2000 CF72E 9,300,000 97,000 6.35 15,125 15.0 ---
Landau 12/20/2000 CP44G 9,800,000 84,000 6.67 19,350 14.5 ---
Landau 3/14/2001 CV96F 11,000,000 J 88,000 7.12 19,675 13.2 ---
Landau 6/22/2001 DH51A 11,000,000 J 130,000 J 6.72 18,925 15.0 ---
Landau 9/26/2001 DQ61F 11,000,000 J 99,000 7.39 18,800 16.2 ---
Landau 12/19/2001 DY69H 9,900,000 130,000 J 6.76 19,300 13.6 ---
Landau 12/19/2001* DY69I 9,800,000 94,000 J 6.77 19,300 13.4 ---
Landau 3/20/2002 EE79F 10,000,000 87,000 6.72 1,800 13.1 ---
Landau 6/19/2002 EM41G 10,000,000 84,000 6.73 2,548 14.4 ---
Landau 6/25/2003 FP47I/R 11,000,000 86,000 6.71 21,100 15.2 ---
Landau 6/9/2004 GS18H 8,970,000 79,100 6.76 11,900 15.4 ---
Landau 8/24/2009 PL72C 9,040,000 60,100 6.45 16,760 15.5 ---
Landau 06/19/2014 YO99B 5,760,000 135,000 6.62 12,780 16.1 ---
Landau 06/19/2014* YO99A 6,400,000 136,000 6.62 12,748 16.1 ---
Landau 8/21/2019 19H0324 9,340,000 167,000 7.06 14,461 17.5 -40.6

NOTES:
* denotes sample is a field duplicate. Farallon = Farallon Consulting, L.L.C.

J = result is an estimate
Landau = Landau Associates, Inc.
mV = millivolts
NM = not measured
µg/L = micrograms per liter
µS/cm = microsiemens per centimeter

MW-108R

P:\2644 Union Station Associates\2644001 505 Union Station\Deliverables\2022 Ecology Response Ltr\Tables\2644-001_Tables_2022-03

8 of 8



 

P:\2644 Union Station Associates\2644001 505 Union Station\Deliverables\2022 Ecology Response Ltr\2022 Periodic Review ECY Response Ltr.docx 
 

ATTACHMENT A 
SUBSURFACE EXPLORATION AND GEOTECHNICAL ENGINEERING 

STUDY BY HART CROWSER 

RESPONSE TO ECOLOGY COMMENTS ON PERIODIC REVIEW 
Union Station Property 

411 South Jackson Street  
Seattle, Washington 

 
Farallon PN: 2644-001 

 



¥ 

Source: King County Technical Library 

Index No. rt\ & .· 8 \ o 3 C.. , ':;)., 

sea-U--~ 

Date Copied b;..,\ 5-0( By V\iuJ:::. 

cf) Title pag~ with the following information: 
o Company (Author) name 
o. Report date 
o Proj'!(:t Name 
o Company's job number 
o Site address 

((3 Executive Summary I Introduction of the report 
f) Table of contents 
Cl Project Location Map I Vicinity Map J!' Site I Exploration Plans, Boring Location Plans 
T" Cross-sections I Subsurface pi:ofiles 
Cl Exploration Logs 
CJ Monitoring Well Logs 
CJ Cone Penetrometer Logs 
CJ Groundwater Elevation Tables I Data 

CJ Includes data from Previous Reports 

CJ No new data I data review 

CJ Missing Data·/ Illegible Data 
Explanation __________ _ 



,.. .. 
( ' 

MR 
8103 
C. 2 

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 
88022602 ( (-( 71 

~. 

Subsurface Exploration and 

Geotechnical Engineering Study 

5th Avenue South Viaduct and Retaining Wall 

Seattle, Washington 

Prepared for 

Upland Industries 

February 6, 1986 
J-1601-01 

HART 
CROWSER& 
associates inc. 

GEOTECHNICAL & HYDROGEOLOGIC CONSULTANTS 
191 O Fairview Avenue East• Seattle WA 98102-3699 • (206) 324-9530 



r 
J-1606-01 

CONTENTS 

INTRODUCTION 

SUMMARY OF FINDINGS 

PROJECT DESCRIPTION 

HISTORICAL BACKGROUND 

SUBSURFACE SOIL CONDITIONS 

CONDITION OF VIADUCT AND RETAINING WALL FOUNDATION 
Footing Level 
Street Level 

CONCLUSIONS AND RECOMMENDATIONS 
Existing Stability of Retaining Wall 
Causes of Wall Movement 
Potential Corrective Measures 

RECOMMENDATIONS FOR ADDITIONAL SERVICES 

TABLE 

1 

FIGURES 

1 

2 

3 

4 

Recommended Applied Lateral Force 

Site and Exploration Plan 

Generalized Subsurface Profile A-A' 
5th Avenue Viaduct 

Generalized Subsurface Profile B-B' 
5th Avenue Viaduct 

Slope Inclinometer Readings - Boring B-2 

Page No. 

l 

2 

3 

4 

5 

6 
6 
7 

8 
9 

11 
12 

16 

15 

5 Lateral Earth Pressures on 5th Avenue Retaining Wall 
South of Weller Street 

6 Lateral Earth Pressures on 5th Avenue Retaining Wall 
North of Weller Street 



J-1606-01 
Page ii 

Page No. 

APPENDIX A 
FIELD EXPLORATIONS 

Auger Borings 
Test Pits 

FIGURES 

A-1 

A-2 through A-7 

A-8 through A-10 

A-11 

A-12 

APPENDIX B 

Key to Exploration Logs 

Boring Log B-1 through B-6 

Test Pit Log TP-1 through TP-3 

Details of Concrete Piling 
Test Pit TP-2 - South Pile below Wall Footing 
Test Pit Tp-2 - North Pile below Wall Footing 

Details of Concrete Piling 
Test Pit TP-2 - Column Pile 
Test Pit TP-3 - Pile Below Footing 

LABORATORY TESTING PROGRAM 

Soil Classification 
Water Content Determinations 
Atterberg Limits (AL) 

200-Wash 
Pocket Penetrometer (PP) and Torvane (TV) 
Direct Shear Test (DS) 

FIGURES 

B-1 
B-2 and B-3 
B-4 and B-5 
B-6 

Unified Soil Classification (USC) System 
Plasticity Chart 
Grain Size Classification 
Direct Shear Test Results 

A-1 
A-4 

B-1 

B-1 
B-1 
B-2 

B-2 
B-2 
B-3 



J-1606-01 
Page iii 

APPENDIX C 
HISTORICAL INFORMATION 
UNION STATION AR.EA 

DEVELOPMENT IN THE AREA 

TIDELANDS SHORELINE AND FILL 

STREETS AND ROADWAYS 

APPENDIX D 
SELECTED PHOTOGRAPHS OF TEST PITS 

FIGURES 

D-1 through D-7 Photograph No.1 through No. 8 
5th Avenue Viaduct 

Page No. 

C-1 

C-1 

C-4 

C-5 



J-1601-01 

SUBSURFACE EXPLORATION AND GEOTECHNICAL ENGINEERING STUDY 

5TH AVENUE SOUTH VIADUCT AND RETAINING WALL 

SEATTLE, WASHINGTON 

INTRODUCTION 

This report presents the results of our subsurface exploration program and 

geotechnical engineering study for the existing 5th Avenue South Viaduct 

and retaining wall. A site and exploration pla~ is presented in Figure 1. 

The purpose of the study was to evaluate the existing condition of the 

retaining wall foundation underlying 5th Avenue South, determine soil and 

groundwater conditions below and behind the wall, and develop geotechnical 

conclusions and recommendations regarding the overall stability of the 

retaining wall. The scope of the work included excavating test pits and 

borings, installing a slope inclinometer, conducting laboratory tests, 

developing soil parameters, accomplishing stability analyses and formulat­

ing engineering design recommendations. Preliminary geotechnical data was 

obtained from the explorations and is presented in a separate report. A 

description of the exploration program along with logs of test pits and 

boring logs are presented in Appendix A. A summary of laboratory test 

results is presented in Appendix B. A historical survey of the area is 

contained in Appendix C. Selected photographs taken of the retaining wall 

foundation and test pits are presented in Appendix D. 

This work has been accomplished in general accordance with the scope of 

work outlined in our proposals dated October 24 and December 11, 1985. 

This report has been prepared for the exclusive use of Upland Industries 

for specific application to this project in accordance with generally accept-

ed geotechnical engineering practices. 

implied, is made. 

No other warranty, expressed or 
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Generalized Subsurface Profile A-A' 
5th A venue Viaduct 
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Generalized Subsurface Profile B-B' 
5 th A venue Viaduct 
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SOIL DESCRIPTIONS ~-\' 
Dllpth 

around Surface Elavatlon tn Feet 35 (C\ty Datu•l 1n Feet 

Aaohalt 
i;;oncrete 
Medium stiff, wet, gray, •lightly 
gravelly, slightly aandy, clayey 
SILT with acattared wood and brick 
fragments. (FILL) 

Loose, wet. gray, slightly gravelly, 
ailty, fine to medium SAND With 
scattered wood and brick fragments. 
(FILL) . 

Stiff, wet. gray,_ slightly sandy, 
silty CLAY. (FILL) 

Chemical odor noted during drilling 
between 34 to 44 feet. 

Dense to very loose, wet, black. 
slightly silty. gravelly SANO with 
possible coal and petroleum-based 
contaminants. (FILL) 

Very soft, wet. gray. slightly sandy, 
clayey SILT. (FILL) 

Loose, wet, black, silty, gravelly 
SANO with wood, brick and shell 
fragments. (FILL) 

Soft to stiff. wet, gray, slightly 
sandy, clayey SILT with shell 
fragments. 
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SOIL DESCRIPTIONS 
f> ,_( 

Depth 
llround llurfaca Elevation 1n Feat 35CClty Datu•) ln Faat 

eo 

Denae. wet, gray, f1ne to aed1um 
SAND. 

Bottom of Borin; at 70.0 Feet. 
Completed 12/16/85. 
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1. Aetar to Figure 4-1 for •xplanatton of daacr1pt1on• 
and a)'llbola. 

2. So11 deacr1ptlon• and atretua lln•• are lntarpratlva 
and actual cheng•• ••Y be gradual. 

3. &round water level. 1t lndlcetad. l• et tlM of drlll1ng 
(ATDI or tor date apacltlad. Laval ••Y vary with tllMI. 

D High blow count ••ll b• due to preaence of wood end/or coal. 
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SOIL DESCRIPTIONS 

Depth 
lilrDund Surface ElavatlDn ln Feat 34 (Clty o.tual ln Fa•t 

Aaohalt 
c;oncre~• 
Med1um st1ff to st1ff. al1ghtly 
gravelly, aendy. clayey SILT. (FILL) 

Slight chemical odor noted dur1ng 
~dr1111ng between 32 and 37 feet. 
Loose, wet, gray, slightly gravelly, 
s1lty, very clayey SANO. (FILL) 

Very soft. wet, gray, silty CLAY. 
(FILL) 

Very loose to med1um dense, wet. 
blackt silty SANO with wood fragments. 
(FILL1 

Soft to med1um dense. wet, grey, 
slightly sandy SILT with occasional 
wood and abundant shells. 
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SOIL DESCRIPTIONS ~,-P· 

Depth 
around &urf•ce El•nt1on 1n FHt 34 Ctlty O.tual 1n FHt 

IO 

Medium dense to densse, wet, gray, 
silty, gravelly SANO. 

Bottom of Boring at 70.0 Feet. 
Completed 12/18/85. 

Note: Observation well installation 
consists of slope indicator 
casing with acreen. 
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1. Refer to Ftgur• A-1 tor axplenat1on of daacr1pt1one 
and eyllbola. 

2. Soll deacrtpttone end atratu• l1nee are 1nterpret1va 
end ectual chengee •ey be greduel. 

3. &round weter level. 1f 1nd1ceted. 1e at t1- ot drllltng 
CATO) or for dete epec1f1ad. Lavel •ey very with tt ... 

luple 
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SOIL DESCRIPTIONS 
Depth 

around Burfece Elevet1on 1n Feet 35 (CHY Detull) 1n Feet 

A&Dhalt 
1,;oncrete 
Medium dense, wet. gray, 
grave 11 y SAND. (FILL) 

81lty, 

Medium stiff, wet, gray, gravelly, 
sandy SILT. 

Loose to medium dense. wet, gray, 
gravelly, silty SAND with occasional 
concrete fragments. (FILL) 

Slight chemical odor noted during 
drilling between 33 end 35 feet. 

Very sandy, clayey SILT. (FILL) 

Loose, wet, gray. silty, gravelly 
SANO. (FILL) 

Medium stiff to stiff. wet, gray, 
silty CLAY. (FILL) 

Wood encountered between 47.5 to 
49.0 feet. 

Medium stiff. wet, grey, very sandy 
SILT with scattered shell fragments. 
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SOIL DESCRIPTIONS 

Depth 
llround llurtec• Elevetlon ln l"Ht 35 IC1ty Datull) ln FHt 

l50 
Loose, wet, grey, •Uty, fine SAND 
with •hell fragment•. 

Dense. wet, grey, •lightly gravelly, 
elightly eilty SAND. 
Bottom of Boring et 69.0 Feet. 
Completed 12/20/B5. 70 
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1. Refer to F1gure A-1 tor eKplenet1on of deecr1pt1one 
end eyllbcle. 

2. Soll deecrlptlone end etretu• line• ere interpretive 
end ectuel chengee ••v be greduel. 

3. &round water level. 1t 1ndiceted, le et tt•• ot drU11ng 
(ATOI or tor dete epec1f1ed. Level •ev very with t1 ... 

0 HoQh blow co uni due lo cone re le lragmenl on lop al &am"ler. 
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SOIL DESCRIPTIONS 0..-'--\' V o.pth 
ln fHt 37 (Clty Datull) ln FHt 

0 
eraund &urtaca Elavatlan 

Aaohalt 
c;oncrete 
Loose to 
slightly 
(FILL) 

medium dense. wet. grey, 
gravelly. very silty SAND. 

Medium stiff. wet. grey. slightly 
gravelly. aendy SILT. (FILL) 

Medium dense. wet. gray. slightly 
gravelly to gravelly. silty SANO 
w1th abundant brick fragments. 
(FILL) 

Dense, wet. gray. silty sandy GRAVEL 
and s1lty. gravelly SANO. (FILL) 

_Chemical odor noted during 
drilling between 33 and 50 feet. 

Loose. wet. black COAL with 
occasional s 11 t y SAND. (FILL) 

'-Chemical odor noted between 46 to 50 
feet. 

Loose to medium dense, wet, gray. 
very silty, fine SAND with shell 
fragments and occasional wood. 
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SOIL DESCRIPTIONS 
Depth 

around lurf•c• El•ntlon ln , .. t 37 (Clty O.tual ln , .. t 

Loose to med1u• dense, wet, grey, 
very e1lty, f1ne SAflll w1th shell 
tregmente end occee1onel wood. 

Dense to very dense, wet, grey, 
gravelly, eilty SAflll with ehell 
fragments. 

Botto• of Baring et 69.0 Feat. 
Completed 12/23/85. 
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1. Altf•r to F1gur• A-1 tor •xpl•n•t1on of d••cr1pt1on• 
•nd •vllbol•. 

2. Soll deecr1pt1one •nd •tr•tu• lln•• •r• 1nterpret1v• 
•nd •ctual change• •ay be gradual. 

3. &round water laval. H indicated, 1• •t U•• ot drUUng 
(ATOI or for date •peclfled. Level •ay vary with t1 ... 
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SOIL DESCRIPTIONS 
Depth 

lround lurf8ce Elevetlon 1n FHt 3~ (City 0.tual In FHt 

Aschalt 
concrete 
Loose, wet, gray, silty. 
gravelly SAND. (FILL) 

very 

Sewage odor noted sfter hole was 
completed, probably from -15 to 30 
feet. 
Chemical odor noted between 17 to 1B 
feat during dr 11 ling. 

Soft, wet, gray, slightly gravelly. 
slightly sandy. silty CLAY with 
lenses of silty. tine SAND. (FILL) 

Chemical odor noted while drilling 
between 38 to 50 feet. 

Soft to st1 ff, wet, brown to grey. 
decomposed WOOD intermixed with 
silty. fine SANO. (FILL) 

Medium stiff, wet, grey, slightly 
sandy, clayey SILT with shell 
fragments. 

Dense. wet. grey. silty, sandy 
GRAVEL with abundant shells. 
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SOIL DESCRIPTIONS 
O.pth 

lround lurfaca Elavatton ln fHt 3-4 IClty Datu•> ln FHt 
ao 

Danae. wet, gray, elightly eilty, 
gravelly SAND with few enella. 

Very atiff. wet. grey, •lightly 
aendy SILT. 

Bottom of Boring at 69.0 Feat. 
Completed 12/23/85. 70 
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1. Refer to Figure A-1 for explenetlon of daecr1pt1one 
end eyllbole. 

2. So11 aeecr1ptlon• and etretua llne• are lnterpretlve 
end ectuel cneng•• ••Yb• greduel. 

3. &round w•ter level, Sf lndic8ted, 1• et tl•• of drllllng 
(ATDI or tor det• epeclfl•d. Level ••Y vary wlth tl11t1. 
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SOIL DESCRIPTIONS 

Dapttl 
around surtac:a Elavauon In FHt 34 (Clty O.tual 1n Faet 

1-1/2-inch A•phalt over 4-inch Brick 
,over 1-1/2-inch Morter over 7-inch J 

Concrete. 
Medium atiff to •tiff, wet, brown to 
gray, alightly gravelly, •andy SILT. 
(FILL) 

Medium stiff, W!9~, gray, sandy, 
silty CLAY. (FILU 

Very stiff, wet, gray, sandy SILT 
with zones of gravelly, silty SANO. 
(FILL) 

Loose, wet, grey, silty, sandy 
GRAVEL. (FILL) 

Stiff, wet, gray, alightlr gravelly, 
clayey, sandy SILT. (FILL 

Slight chemical odor noted between 
30 to 31 feet. 

Loose. wet, gray, slightly clayey, 
very silty SAND and medium stiff. 

1 aandy SILT. (FILL) 
LSlight chemical odor noted between 
35 to 37 feet. 

~"ttom of Boring at 41.0 Feet. 
Completed 12/23/85. 
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1. Rater to Figura A-1 for axplanatlon of oaac:rtptlon• 
and ayllbola. 

2. Soll daacrlptlona and atratu• llnaa ara lntarpratlva 
and actual Chana•• ••YD• gradual. 

:,, &round water laval, U lndlc:atad, la at tl- of drllHng 
CATO) or tor data apac:ltlad. Laval .. y vary wltn tl-. 
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ATTACHMENT B 
IDENTIFICATION OF POTENTIAL UPGRADIENT SOURCES 

RESPONSE TO ECOLOGY COMMENTS ON PERIODIC REVIEW 
Union Station Property 

411 South Jackson Street  
Seattle, Washington 

 
Farallon PN: 2644-001 
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ATTACHMENT C 
ANNUAL GROUNDWATER AND INDOOR VAPOR MONITORING –  

2020, NORTH LOT BY EHSI 

RESPONSE TO ECOLOGY COMMENTS ON PERIODIC REVIEW 
Union Station Property 

411 South Jackson Street  
Seattle, Washington 

 
Farallon PN: 2644-001 
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