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1.0 INTRODUCTION 
 

This document is a review by the Washington State Department of Ecology (Ecology) of site 
cleanup conditions and monitoring data to ensure that human health and the environment are 
being protected at the Equilon Enterprises LLC dba Shell Oil Products US (Shell) Harbor Island 
Terminal and former Texaco Harbor Island Terminal (Site).  This review focuses on the last five 
years from 2010 to 2014 for the Ecology Periodic Review and follows an earlier review 
published in 2010.  The Site is divided into three parcels: Main Terminal and Tank Farm located 
at 2555 – 13th Avenue SW, North Tank Farm at 1835 - 13th Avenue SW, and Shoreline Manifold 
Area located at 1711 – 13th Avenue SW, Seattle, King County, Washington, shown in Figure 1.   
 
Cleanup at this Site was approved by Ecology under Consent Decree No. 99-2-07176-0SEA 
entered at King County Superior Court on April 2, 1999.  The requirements of the Consent 
Decree and Cleanup Action Plan are described in the Model Toxics Control Act regulations, 
Chapter 173-340 Washington Administrative Code (WAC).  The CD is attached in Appendix A.  
 
This Site is one of three petroleum terminals at Harbor Island, a man-made island and industrial 
area located at the south side of Elliott Bay and confluence with the Duwamish River.  The three 
terminals make up one operable unit within Harbor Island and within the US Environmental 
Protection Agency (EPA) Harbor Island Superfund Site and represent Operable Unit #2 as 
shown in Figure 2. This review is to satisfy the requirements for the MTCA Periodic Review 
WAC 173-340-420 and the EPA Five-Year Review for Harbor Island Superfund Site.  The 
fourth Five-Year Review is to be published in September 2015. 
 
The EPA Federal Consent Decree was entered in August 1995 in US v. The Port of Seattle et al 
relating to claims under the Comprehensive Environmental Response, Compensation and 
Liability Act (CERCLA), 42 U.S.C. $ 9601 et seq. for the Harbor Island Superfund Site.  Federal 
Consent Decree Article I, Paragraph 8 identifies operable units within the Harbor Island 
Superfund Site and recites that the Petroleum Tank Farm Operable Unit is under management of 
the Washington State Department of Ecology.  The EPA and Ecology have entered into 
Memorandum of Understanding dated February 5, 1991 and March 3, 1994 setting forth the 
duties and responsibilities of each agency with regard to site management and enforcement 
activities at the Harbor Island Superfund Site, and see the documents in Appendix B. 

 
Cleanup activities at this Site are being implemented under the Model Toxics Control Act 
(MTCA) regulations and in coordination with the EPA superfund regulations called CERCLA.  
The cleanup actions are to address and remediate concentrations of petroleum hydrocarbons, 
related petroleum chemicals and metals in soil and groundwater and to protect adjacent surface 
waters at Elliott Bay and the West Waterway, one of two waterways connecting the Duwamish 
River to Elliott Bay and Puget Sound.   
 
The chemicals of concern at the Tank Farm Operable Unit are petroleum hydrocarbons, related 
petroleum chemicals and metals.  Soil and groundwater cleanup levels were developed based on 
the industrial zoning of the site and the determination by Ecology that there is no current or 
planned future use of the groundwater for drinking water purposes.  The cleanup level defined 
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for the site groundwater is intended to be protective of the adjacent surface waters and 
ecosystems and to prevent dissolved petroleum hydrocarbon plume in the groundwater from 
migrating off site which could impact adjacent properties and waterways.   
 
The groundwater cleanup levels were developed to protect surface water aquatic organisms in 
Elliott Bay and adjacent waterway.  The surface water standards are adopted for ambient water 
quality criteria under the WAC 173-201A and Section 304 of the federal Clean Water Act.  
Surface water standards are not established for total petroleum hydrocarbons (TPH), so 
groundwater cleanup levels for TPH-gas, TPH-diesel, and TPH-oil were selected as protective 
cleanup goals.   
 
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.  Specific chemicals of 
concern at the Shell Site identified in the Consent Decree for soils are: total petroleum 
hydrocarbons (TPH) and two metals arsenic and lead. There are two separate cleanup levels for 
surface soil and subsurface soil.  The cleanup levels for groundwater are intended to be 
protective of surface water organisms.  The groundwater chemicals of concern are free and 
dissolved phase petroleum: TPH-gas, TPH-diesel, and TPH-oil; petroleum related chemicals for 
benzene, ethylbenzene, toluene, carcinogenic poly-aromatic hydrocarbons (cPAHs); and metals 
copper and lead.  Some of these chemicals remain at the Site, and cleanup actions  continue.   
 
The cleanup actions to date resulted in concentrations of petroleum and petroleum related 
chemicals remaining at the Shell Site which exceed MTCA cleanup levels.  The WAC 173-340-
420 (2)(b) requires that Ecology conduct a periodic review of a site every five years whenever 
Ecology approves cleanup action under an order or consent decree.   
 
When evaluating whether human health and the environment are being protected, WAC 173-
340-420(4) lists the factors that Ecology shall consider including: 
 

(a) The effectiveness of ongoing or completed cleanup actions, including the effectiveness of 
engineered controls and institutional controls in limiting exposure to hazardous 
substances remaining at the Site; 

(b) New scientific information for hazardous substances or mixtures present at the Site; 
(c) New applicable state and federal laws for hazardous substances present at the Site; 
(d) Current and projected Site use; 
(e) Availability and practicability of higher preference technologies; and 
(f) The availability of improved analytical techniques to evaluate compliance with cleanup 

levels. 
 
Cleanup work with compliance monitoring at the Shell Site is ongoing and will continue.  This 
review focuses on period from 2010 to 2014.  Ecology will re-evaluate the cleanup action and 
monitoring results again in 2019.  This Periodic Review focuses on cleanup progress at the Site 
especially the Shoreline Manifold, SH-04, TX-03A areas, and groundwater underlying the entire 
Site.    
The Department shall publish a notice of all periodic reviews in the Site Register and provide an 
opportunity for public comment. 
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2.0  SUMMARY OF SITE CONDITIONS 

 
2.1 Site Description and History 

 
The 405-acre Harbor Island was constructed during the early 1900s in an area consisting of 
intertidal wetlands at the mouth of the Duwamish River. The island was created using sediments 
dredged to facilitate navigation in the lower Duwamish River and West Waterway (KJC, 1990). 
The Site is a petroleum distribution facility located on Harbor Island, which is approximately one 
mile southwest of downtown Seattle at the mouth of the Duwamish River as shown in Figure 1. 
The Shell site is comprised of three parcels and they are designated as the Main Tank Farm, 
North Tank Farm, and Shoreline Manifold Area, and listed in Figures 3 and 4. 
 
Soil underlying the site consists of man-emplaced grade and dredge fill overlying native 
estuarine deposits (LCI and EMCON, 1997). The uppermost grade fill unit consists of coarse-
grained fill varying from less than one foot to approximately two feet thick. The dredge fill unit 
was created when estuarine deposits near the site were dredged and used as fill. The contact 
between the dredge fill and native estuarine units is not well defined due to similar properties of 
the two units. The dredge fill appears to vary from approximately 8 to 20 feet thick at the site. It 
consists of fine- to medium-grained sand with some gravel. Native estuarine deposits underlie 
the dredge fill at depths of approximately 8 to 20 feet below grade. These deposits are composed 
of primarily fine- to medium-grained sand with thin silt interbeds. 
 
Groundwater occurs as a thin lens of fresh water overlying brackish water at depth. The water 
table occurs within the dredge fill 4 to 8 feet below the ground surface (bgs). Groundwater 
within the dredge fill unit occurs under unconfined conditions. The groundwater quality and 
elevation at the North Tank Farm and Main Tank Farm areas generally are unaffected by tides; 
whereas the Shoreline Manifold Area groundwater quality and elevations are affected by tides at 
Elliott Bay and Puget Sound. 
 
The native estuarine deposits are fully saturated, and groundwater within this unit is unconfined. 
Water quality and water elevations within this unit can be influenced by surrounding surface 
water bodies and associated tidal fluctuations.  Localized groundwater elevation contour maps 
for the shallow water zone beneath the SH-04 and TX-03A areas were generated for 
representative sampling events and presented in Figures 5 and 6.  In general groundwater flows 
from island center to shoreline, and in a south and westerly direction in the SH-04 area.  In the 
TX-03A area, the shallow groundwater flows in a northwesterly direction from a potentiometric 
high located within the Main Tank Farm area. 
 
Aquifer pumping tests were conducted during 2013 in the TX-03A Area. The results of the test 
calculated hydraulic conductivity values by two methods, (1) ranging from a low of 5.62E-03 
centimeters per second (cm/s) to a high of 9.65E-03 cm/s in monitoring well MW-310, using the 
Theis solution and (2) a low estimate of 3.96E-03 cm/s also in TX-03A area and a high of 1.87E-
02 cm/s in well MW-310 area using the Neuman solution (URS, 2013c). 
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Annual compliance monitoring has been conducted since 1999 at the Shoreline Manifold Area, 
SH-04 Area and TX-03A Area.  Cleanup actions and annual compliance monitoring results are 
described for 2004 through 2014 and highlight this review period in the following sections. 
 
 

2.2  Site Investigations and Sample Results 
 
Cleanup actions have progressed on schedule at this Site.  There are three areas that Ecology is 
monitoring closely during the 2010-2014 period: the Shoreline Manifold Area, the SH-04 Area at 
13th Avenue SW with Kinder Morgan Liquids Terminal (east of 13th Avenue SW and east of the 
Shell site), and TX-03A Area shown in Figure 4.  Sampling results and cleanup action progress 
for the three areas are presented below. Approximately 30 wells are monitored across the site 
annually for free product and/or sampled for chemicals of concern, including benzene, toluene, 
ethylbenzene, and xylenes (BTEX), TPH, and natural attenuation parameters. 
 
Site wide quarterly monitoring was conducted until 2006 in accordance with the Compliance 
Monitoring Plan. Between 2006 and 2008 monitoring occurred in accordance to proposed 
changes (RETEC, 2006a and RETEC, 2006b).  Reductions in the monitoring plan occurred in 
accordance with email correspondence with Ecology in 2008.  Site-wide monitoring now occurs 
semi-annually in 2010 through 2014 and quarterly in 2012.  Additional semi-annual samples 
were obtained in 2011 from monitoring wells to assess the dissolved groundwater plume along 
13th Avenue SW and the Main Tank Farm, also commonly referred to as the SH-04 Area listed 
in Figure 5.  Additional quarterly samples were collected in 2012 to assess dissolved 
hydrocarbon plume in the SH-04 and the TX-03A areas. The monitoring results for the wells 
monitored at the site are presented on Table 2 for TPH-gas, -diesel, -oil, and BTEX.   
   
 

2.2.1 Shoreline Manifold Area 

 
The groundwater at the Shoreline Manifold Area is monitored at two deep groundwater 
compliance monitoring wells, MW-213 and MW-214.  The BTEX and PAH concentrations at 
the two deep monitoring wells have remained below the cleanup levels since January 2004.  At 
MW-213 and MW-214, low levels of TPH (diesel) have been detected at concentrations below 
the cleanup levels. TPH as gasoline has not been detected above the laboratory method detection 
limit (MDL) in either MW-213 or MW-214 since 2004. 
 
Additional cleanup actions and compliance monitoring in 2013 was conducted in the shallow 
groundwater monitoring wells, located in the Shoreline Manifold Area, including MW-208, 
MW-210, MW-211, and MW-212 and are described below in Section 2.3. 
 
 

2.2.2 SH-04 Area 

 
The SH-04 Area was jointly evaluated by Shell and Kinder Morgan Harbor Island Terminal 
located to the east of Shell Main Terminal, see Figures 3 and 4.  Ecology confirmed the 
evaluation by Shell and Kinder Morgan that monitored natural attenuation (MNA) was an 
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appropriate remedy at this location.  MNA has been successful in reducing petroleum 
concentrations in groundwater, and showing containment of the petroleum within the immediate 
area.   
 
In accordance with the Shell Compliance Monitoring Plan (EMCON and LCI, 1999) natural 
attenuation is periodically monitored to evaluate reducing contaminant concentrations.  Since 
2004 MNA has been conducted at the SH-04 Area and the petroleum levels have decreased.  
Benzene concentrations have decreased since 2004 and reached cleanup level in late 2012.  
Groundwater gasoline concentrations have decreased since 2004 to 2010 and during 2010 to 
2014 have fluctuated slightly between 5 and 8 mg/L and above cleanup level at 1 mg/L.  Shell 
and Kinder Morgan have agreed to continue MNA and compliance monitoring at SH-04 Area.  
 
Routine groundwater sampling has been conducted at several areas at the Shell Site and 
specifically at the SH-04 Area, at MW-05, MW-111, MW-112A, and SH-04 since 2004. Two 
wells, MW-305 and MW-306 have been monitored since they were installed in 2012. The 
analytical results for BTEX and gasoline at groundwater monitoring wells SH-04, MW-305, and 
MW-306 are presented in Figures 7, 8 and 9, respectively.  All the monitoring results for SH-04 
Area are presented on Table 2 and described below. 

 

BTEX Constituents in SH-04 Area: 

 BTEX concentrations at wells MW-05 and MW-112A have remained below the cleanup 
level since 2004.  

 Well MW-111, benzene was near the cleanup level, since 2009 but exceeded the benzene 
cleanup criteria (0.071 mg/L) during a recent sampling event at that well, conducted in 
November 2013. 

 Benzene concentrations have decreased at MW-305 and MW-306 since the wells were 
installed in 2012, but remain above the respective cleanup level for benzene of 0.071 
mg/L, with the most recent concentrations at 0.0884 mg/L and 0.0762 mg/L, respectively. 
Toluene and ethylbenzene detections were all below the cleanup levels of 200 mg/L and 
29 mg/L, respectively since 2012. A cleanup level for xylenes has not been established 
for the Site. 

 The benzene concentrations have decreased at well SH-04 since 2004 and have remained 
below cleanup levels since May 2013. 

 

TPH Constituents in SH-04 Area: 

 TPH-gas and -diesel concentrations have remained below the screening level values at 
wells MW-05, MW-111, and MW-112A since 2004. 

 TPH-gas concentrations at MW-305 increased during sampling events between 2012 and 
May 2013, and have fluctuated, but remained steady since May 2012. 
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 TPH-gas concentrations at MW-306 increased during sampling events between 2012 and 
May 2013, and have declined since May 2013 to the most recent sampling event 
conducted in April 2014. 

 TPH-gas and -diesel concentrations have decreased at SH-04 Area since 2004.  Only 
TPH gasoline was detected above the cleanup level at SH-04, and has decreased to below 
the cleanup level of 1 mg/L during the recent sampling event conducted in April 2014.   

 

2.2.3 TX-03A Area  

 
The TX-03A Area has been monitored quarterly or semi-annually since 2004 and is located near 
the north boundary of the Main Tank Farm shown in Figure 6.  Evaluation for the TX-03A Area 
extends from north Main Tank Farm to right-of-way at SW Florida Street.  During the 2010-
2014 monitoring period BTEX constituents were analyzed in 16 monitoring wells for additional 
investigation in the TX-03A Area.  Monitoring wells MW-301 through MW-304 were installed 
within the TX-03A Area in November 2011 to further assess the TX-03A Area. Monitoring 
wells MW-307 through MW-310 were installed in November 2012 in the TX-03A Area.  Pilot 
testing wells were installed in September 2013, including SVE-1, PSV-1, PSV-2, and TW-01.  
 
The analytical trends for BTEX and gasoline at the North Tank Farm groundwater monitoring 
wells MW-202 and MW-203 are presented in Figures 10 and 11, respectively.  The analytical 
trends for BTEX and gasoline at the Main Tank Farm groundwater monitoring wells MW-308, 
MW-310, and TX-03A are shown in Figures 12, 13, and 14, respectively.  The results for all 
wells located in the TX-03 Area are included on Tables 2 and 3 and described below. 
 
BTEX Constituents in the TX-03A Area: 

 BTEX constituents were not detected above the MDL in six of the 16 monitoring wells 
MW-101, MW-102, MW-201, MW-206A, MW-309, and TES-MW-1 shown in Figure 
16.  

 
 BTEX constituents were detected periodically above the MDL, but below the Cleanup 

Level at MW-202 and MW-203, and 204, located in the North Tank Farm. 
 

 Benzene exceeded the cleanup level of 0.071 mg/L, in all sampling events between 
March 2012 and April 2014 in the Main Tank Farm monitoring wells MW-301 through 
MW-304, MW-307, MW-310, and TX-03A at concentrations during the most recent 
sampling event ranging from 0.0778 mg/L (MW-304) to 1.22 mg/L (TX-03A). The 
toluene and ethylbenzene detections were all below the cleanup levels of 200 mg/L and 
29 mg/L, respectively. A cleanup level for xylenes has not been established for the site. 

 
 The benzene concentration at MW-308 has declined since February 2013, and was below 

the cleanup level of 0.071 mg/Lfor benzene during the recent sampling event in April 
2014. The toluene and ethylbenzene detections were also below the cleanup levels of 200 
mg/L and 29 mg/L, respectively or below the method detection limit (MDL) since 
November 2013. 
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TPH Constituents in the TX-03A Area: 

 Gasoline range hydrocarbons were detected in 12 of the 17 monitoring wells sampled in 
the TX-03A Area within the Main Tank Farm and shown in Figure 15. Detections in 
monitoring wells MW-202, MW-301 through MW 304, MW-307, MW-308, MW-310, 
and TX-03A were above the cleanup level of 1 mg/L at concentrations ranging from 3.57 
mg/L (MW-301) to 11.8 mg/L (MW-303) during the most recent sampling event. The 
highest detections from each monitoring event were observed in monitoring well MW-
303 in February 2013.  

 
 The gasoline concentrations continue to decrease at MW-307 from 10.9 mg/L, detected in 

November 2012 to 5.68 mg/L detected in April 2014.  
 

 The gasoline concentration near MW-308 decreased between the November 2012 (0.778 
mg/L) and April 2014 (0.146 mg/L) groundwater sampling events and below cleanup 
level at 1 mg/L.  

 
 Samples to monitor diesel and oil were collected during at least one monitoring event in 

17 monitoring wells in the TX-03A area. None of the samples collected had 
concentrations of diesel or oil above the cleanup levels. 

 
Soil Gas Assessment in the TX-03A Area  
A soil gas assessment was conducted in May 2013 to further delineate the source of the 
petroleum hydrocarbons detected in the soil and groundwater in the TX-03A Area. Twenty 
temporary soil vapor probes equipped with GORE® Module passive soil-vapor samplers were 
installed in the northern boundary of the Main Tank Farm. Soil gas samples were analyzed for 
TPH and BTEX.  The results of the petroleum hydrocarbons are included in the Soil Gas 

Assessment Report TX-03A Area (URS, 2013b) and are summarized below: 
 

 High concentrations of TPH are present near SG-18, in the vicinity of the remedial 
excavation in the Main Tank Farm.  The results also indicate an elevated TPH 
concentration located around soil gas sampling locations, SG-10, are not delineated south 
of the sampling location. Down-gradient and cross-gradient sample locations indicate this 
high concentration area is likely immobile, see Figure 15.  
 

 High concentration of BTEX was detected around soil gas well SG-6, SG-15, and SG-18, 
and appear to decrease down-gradient and cross gradient and coincide with high 
groundwater concentrations detected in monitoring well MW-303, see Figure 16. 

 
 
Florida Street Video Survey 
A video survey was conducted in September 2013 to assess if impacted groundwater is entering 
the stormwater system under SW Florida Street in the area north of the Terminal Main Tank 
Farm.  The stormwater system survey area is shown in Figure 17.  Water was observed in the 
stormwater pipe at manhole D050-016. Cracks were observed at 143.60 feet, 143.65 feet, and 
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204.60 feet west of manhole D050-16. Water infiltration was observed seeping from the crack at 
174.60 feet and also running at 197.20 feet west of manhole D0550-16. 
 
Base on the observations reported in the Stormwater Video Survey Report, (URS 2014b), a work 
plan was prepared to sample the stormwater system during dry weather.  The principal objective 
of the dry weather stormwater system sampling is to characterize the groundwater quality which 
may be entering the stormwater system due to groundwater infiltration and evaluate if 
contaminants are being conveyed from the Site at concentrations exceeding the site cleanup 
levels. The dry weather sampling was conducted in July, reported in September 2014 and listed 
in Figure 18.  

 
The Dry Weather Stormwater System Sampling Report, (URS 2014c), includes video survey and 
water testing.  It appears that the groundwater plume in the TX-03A area is entering the City of 
Seattle stormwater system.  The TPH-gas and benzene concentrations above site cleanup level 
are entering the stormwater system.  Shell is currently reviewing options to repair the stormwater 
system, and plans to conduct additional sampling to provide additional characterization 
downstream of manhole D050-014.  Results are shown in Figure 18. 
 
 

2.3  Cleanup Actions 
 
Cleanup actions completed as of 2010 were summarized in the Third Five-Year Review Report 

Harbor Island Superfund Site (EPA, 2010). Cleanup actions conducted from 2010 to 2014 are 
summarized and described below with continued compliance monitoring. In addition to the 
cleanup actions described below, a Restrictive Covenants was filed October 5, 2000 and 
provided additional protection.  The restrictive covenant provides for continued industrial use of 
the site, prohibits the use of groundwater at the property, provides for safety and notification of 
site workers, prohibits activities that would release or cause exposure to contamination, provides 
for continuance of remedial actions given property transference, and provides for Ecology access 
to the Site. 
 
The cleanup actions at the Shell Site during 2010 to 2014 review period show: 
 

 Declining concentrations for TPH and BTEX 
 Improved monitored natural attenuation (MNA) 
 Consistent and stable groundwater compliance.   

 
The specific events at the Shoreline Manifold Area include prompt and complete cleanup after 
spillage in 2013, and continued inspection and monitoring.  At the SH-04 and TX-03A Areas, 
cleanup actions focused on supplemental investigations, evaluation of alternative cleanup 
methods, pilot testing, and specific evaluation at the SW Florida Street stormwater system with 
planned further testing and cleanup work.  Detailed cleanup actions and results for each area for 
the 2010-2014 review period are described below. 
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2.3.1 Shoreline Manifold Area Cleanup Actions 

 
Historically, a free product and vapor extraction system operated in the Shoreline Manifold Area 
from 1996 to August 2005, until the hydrocarbon recovery declined. Removal of TPH-
contaminated surface and subsurface soil hot spots included the removal of soil to 10,000 mg/kg 
in the Shoreline Manifold Area in November 2001 and completed in October 2009. The 
following cleanup actions have occurred in the Shoreline Manifold Area for the period through 
2014: 
 

 Year 2005 through 2010: passive free product recovery at MW-210, MW-211 and 
MW-212.  

 Year 2010 through 2011: passive free product recovery at MW 210 and MW-212.  
 Year 2012: Vacuum extraction of free product, quarterly, at MW-210 and MW-212. 
 Groundwater compliance monitoring semi-annually for 2010 through 2014. 

 
 

On September 10, 2013, Shell was completing an “In-Line” inspection of their dock lines at the 
Shoreline Manifold Area located at the north end of Harbor Island. During the line fill operation, 
a maintenance hose, which was rated for the given service, ruptured. Less than three barrels of 
diesel product were released to the surrounding area in the Shoreline Manifold Area. The 
following cleanup actions were implemented immediately following the release: 
 

 Approximately 2.4 barrels of diesel fuel were removed from surfaces using a vacuum 
truck and sorbent pads. 

 Approximately 8 to 10 cubic yards of gravel were removed and soil was pressure washed. 
 Additional vacuum extraction of free product was conducted at and surrounding MW-212 

to removed pooled diesel product surrounding the well. 
 Three days later, September 10, 2013 spill was successfully cleaned-up; and BP 

continued passive free product recovery in 2014. 
 Compliance monitoring has shown no spill damage and TPH concentrations are and 

continue below cleanup level. 
 

Confirmation soil samples collected from the excavated area following the cleanup actions were 
below the Shoreline cleanup levels of 10,000 mg/kg. Observations of Elliot Bay at the time of 
the spill, and the cleanup of the sidewalk and catch basin, indicate that surface water was not 
impacted from the release. Groundwater sample results collected from shallow monitoring wells 
MW-208 and MW-211 in November 2013 were below the site cleanup levels for TPH, BTEX 
and PAHs.  Passive free product recovery will be continued at the Shoreline Manifold Wells 
during 2014, to address potential residual product from the recent release.  
 
 
2.3.2 SH-04 Area Cleanup Actions 

 
The SH-04 Area is located along the 13 Avenue SW between Shell and Kinder Morgan Harbor 
Island Terminal shown in Figure 4.  Impacted groundwater may be migrating from the properties 
located to the east of the SH-04 Area after considering the groundwater flow direction shown in  
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Figure 5.  However, overall, the gasoline and BTEX analytical data collected from monitoring 
well SH-04 and plotted in Figure 7, indicate a decreasing trend for the past 10 years. A large 
decrease in the concentration occurred between March 2013 and November 2013, for all the 
constituents that also occurred during the period of the highest groundwater elevation recorded 
for SH-04. Overall, the trends indicate that the source of the hydrocarbons is not an ongoing 
release and is naturally attenuating, and TPH and benzene concentrations are decreasing. 
 
The trends in the geochemical parameters and the TPH concentration have declined at SH-04 
Area and indicate anaerobic biodegradation is occurring in the SH-04 Area. The geochemical 
parameters of DO and pH have been stable at SH-04 during since 2009 and through 2014 shown 
on Table 3. The groundwater temperature fluctuates seasonally between the lowest temperature 
of about 12°C, measured in March 2012, to the highest temperature for the groundwater of 20°C, 
measured in September 2012.  Fluctuations in the ORP measurements are also evident and 
confirm that biodegradation is occurring and concentrations of TPH-gasoline and BTEX are 
decreasing.  Monitored Natural Attenuation (MNA) is effectively cleaning up the SH-04 Area, as 
shown in Figure 17. 
 
   
2.3.3 TX-03A Area Cleanup Actions  

 
In the TX-03A Area, cleanup actions have included removal of impacted soil and Monitored 
Natural Attenuation.  Historically, impacted soils were removed to 20,000 mg/kg in the Main 
Tank Farm in February 2004 and again in 2007. In 2003, petroleum-impacted soil was excavated 
from the Main Tank Farm, in the area northwest of AST 31538 (Figure 4) to remove soil which 
contained gasoline at concentrations greater than 20,000 milligrams per kilogram (mg/kg or parts 
per million). This included excavation of near-surface lead and arsenic contaminated soil in areas 
throughout the Main Tank Farm conducted from December 2003 through February 2004.  
 
Since the previous 5-year review, Monitored Natural (bio-) Attenuation has occurred within the 
TX-03A Area and additional pilot testing of remedial technologies was conducted.  In 2013, pilot 
tests were conducted for several remedial technologies, including air sparging (AS), soil vapor 
extraction (SVE), and groundwater pumping pilot tests to evaluate the most effective long-term 
remedial strategy for treating residual hydrocarbons in the vicinity of the Main Tank Farm.  As 
part of the pilot test activities, the following wells were installed (Figure 4):  
 

 One 1-inch diameter air sparging test well (ASW-1), 
 One 4-inch diameter SVE well (SVE-1), 
 Two ¾-inch diameter PSV monitoring wells (PSV-1 and PSV-2), and 
 One 4-inch diameter pumping test well (TW-01). 

 
The results of the pilot tests are included in Pilot Testing Results TX-03A Area (URS, 2013c) 
including the maximum and optimal radius of influences resulting from the AS and SVE pilot 
tests and the site-specific aquifer parameters determined by the groundwater pumping pilot tests. 
 
The concentration trends at the TX-03 Area provide evidence that monitored natural attenuation 
(MNA) also called bio-attenuation is occurring in the Main Tank Farm.  At MW-308 a 
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decreasing trend is evident, with the most recent groundwater results for benzene, below the 
cleanup level shown in Figure 12.  The benzene plume has shrunk in size between MW-308 and 
MW-303 and the plume also appears to be stable in size in the area between MW-307 and MW-
310. A decreasing trend in the concentration for benzene and TPH is also evident in Figure 13.  
At the TX-03A Area, the benzene concentrations overall appeared to have decreased from 2010 
to 2014 with a slight increased in 2013, see Figure 14.  In summary, the historical data indicate 
the recent concentrations are within the range of historical fluctuations in the benzene 
concentrations detected at these wells (URS, 2013c).  
 
The geochemical data within the TX-03A Area continue to provide evidence that biodegradation 
is occurring in the TX-03A Area shown on Table 3. Temperature and pH readings are within 
acceptable range for biological activity to occur. Elevated DO and oxidation reduction potential 
ORP are present in the background well TES-MW-1, up-gradient of the source areas identified 
near MW-307 and MW-308. The DO concentrations at the site have historically been higher at 
the background wells, located outside of the dissolved-phase contaminant plume, as would be 
expected for conditions where ongoing biodegradation consumes the available oxygen. The ORP 
values measured at the background well TES-MW-1 ranged historically from -7 mV to 308 mV.  
At monitoring well TX-03A, located in the plume, the ORP values ranged from -153 mV to 5 
mV, and have been consistently below -100 mV since October 2011. Carbon dioxide 
concentrations at TX-03A have ranged from the lowest level of 0.27 mg/L, to the highest 
concentration detected, of 210 mg/L also confirming MNA is occurring and the area is being 
cleaned-up.  
 
Another indicator of natural attenuation in the plume is the presence of methane at several site 
groundwater monitoring wells, including TX-03A, MW-307, and MW-310, above background 
levels. The methane concentrations in the background well TES-MW-1 were not detected above 
the laboratory method detection limit (MDL). The methane concentration at MW-307 ranged 
from 7.92 mg/L to the most recent concentration detected of 7.27 mg/L. The presence of elevated 
methane concentrations within the plume is another indicator of strong reducing conditions 
within the plume, which occurs after the available oxygen, nitrate, and sulfate have been 
depleted by bio-degradation. 
 
Two additional wells, down-gradient of the TX-03A Area, are proposed to be installed, at MW-
311, and MW-312. The two locations are shown in Figure 17.  The two new groundwater 
monitoring wells are anticipated to be installed in late 2014 and will be added to the annual 
sampling event to provide additional evidence of natural attenuation, down-gradient of TX-03A 
Area. 
 
 
Highlighting specific results for this review period -2010 through 2014 are: 

1.) Prompt evaluation and cleanup at September 2013 spill at Shoreline Manifold Area.  
2.) Evaluate the nature and extent of contamination at the northern boundary of the Main 

Terminal, and remediate as necessary to meet cleanup goals.   
3.) Document the TX-03A Area results and cleanup action progress and containment. 
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4.) Evaluate the nature and extent of contamination between Kinder Morgan and Shell 
facilities to determine if TPH and benzene are migrating outside the TF-OU2 
boundary and remediate as necessary to meet cleanup goals.  

5.) Document Shell/KM work at 13th Avenue SW area and Monitored Natural 
Attenuation progress. 

 
2.4  Cleanup Levels 

 
The Shell Harbor Island Terminal set cleanup levels developed based on the industrial zoning of 
the site and the determination by Ecology that there is no current or planned future use of the 
groundwater for drinking water purposes.  The beneficial uses of the site groundwater are the 
protection of the adjacent surface waters and ecosystems and to prevent dissolved petroleum 
hydrocarbon plume in the groundwater from migrating off site which could impact adjacent 
properties.  Cleanup levels were set for surface soils, subsurface soils, and groundwater to 
protect surface water and ecosystems following EPA Harbor Island Superfund ROD and MTCA. 
 
Table 1.  Shell Harbor Island Terminal Site Cleanup Levels 
 

Medium Substance Cleanup 

Level* 

Source(s) 

Surface 
Soils 0-6 inch 

 
Arsenic 

 
32.6 mg/kg 

 
EPA ROD Harbor Island Superfund 

 Lead 1,000 mg/kg “ 
 Total TPH 10,000 mg/kg MTCA 
    
Subsurface 
Soils 

Total TPH 20,000 mg/kg MTCA 

    
Groundwater  Product No Sheen MTCA & Ambient Water Quality 
 Benzene 71 ug/L WAC 173-201A & federal 
 cPAHs 0.031 ug/L Clean Water Act section 304 
 Copper 2.9 ug/L “ 
 Ethylbenzene 29 mg/L “ 
 Lead 5.8 ug/L “ 
 Toluene 200 mg/L “ 
 TPH-gas 10 mg/L MTCA 
 TPH-diesel 10 mg/L MTCA 
 TPH-oil 10 mg/L MTCA 
 
*Cleanup Level concentration measured in mg/kg = milligrams per kilogram or parts per million, 
mg/L = milligram per liter or parts per million in liquid, ug/L = microgram per liter or  parts per 
billion in liquid. 
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2.5  Restrictive Covenant 
 
Based on the Site industrial use, surface cover and cleanup levels, it was determined that the Site 
was eligible for an institutional controls and a Restrictive Covenant was recorded for the 
property.  A Restrictive Covenant was recorded for the Shell Site on October 5, 2000 which 
imposed the following limitations: 
 

1. The property shall be used only for traditional industrial uses. 
2. No groundwater may be taken for any use from the property that is inconsistent with the 

Consent Decree. 
3. As of the date of this Consent Decree, a portion of the property contains total petroleum 

hydrocarbons (TPH) in the soil, dissolved TPH in the groundwater, floating product on 
the water table, and lead and arsenic on the surface soils. 

4. Specifically, residual TPH and dissolved TPH remain above cleanup level is at the TX-
03A Area, SH-04 Area, Shoreline Manifold and possibly other areas.  The owner shall 
not alter, modify, or remove the existing structure(s) in any matter that may result in the 
release or exposure to the environment of the contaminated soils, groundwater, vapors or 
create a new exposure pathway without prior written approval from Ecology, which 
approval will not be unreasonably withheld. 

5. Any activity on the property that may result in a release or exposure of the contaminated 
soils, vapors and contaminated groundwater in a manner that is inconsistent with the 
cleanup action…is prohibited without written approval from Ecology. 

6. And other provisions …for written notice 30-days in advance to transfer any interest in 
the property, …restrict property uses to be consistent with this Restrictive Covenant,  
…authorize representatives of Ecology to enter, inspect and collect samples, and …the 
owner reserves the right to amend or modify this Restrictive Covenant under WAC 173-
340-440. 

 
The Restrictive Covenant is consistent with current Shell Site use and is attached with the 
Consent Decree in Appendix A. 
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3.0  PERIODIC REVIEW 
 

3.1  Effectiveness of completed cleanup actions 
 
The Restrictive Covenant for the Site was recorded and is in place.  This Restrictive Covenant 
prohibits activities that will result in the release of contaminants at the Site without Ecology’s 
approval, and prohibits any use of the property that is inconsistent with the Covenant.  This 
Restrictive Covenant serves to ensure the long term integrity of the remedy. 
 
Based upon the site visit conducted on November 4, 2014, the buildings, asphalt cover, and 
ongoing cleanup action operations at the Site continue to eliminate exposure to contaminated 
soils by ingestion and contact. The asphalt appears in satisfactory condition and no repair, 
maintenance, or contingency actions have been required.  The Site continues operation as a 
major petroleum distribution and storage facility.  A photo log is available in Appendix C.   
 
Soils with petroleum, petroleum related substances and arsenic and lead concentrations higher 
than site cleanup levels are still present at the Site.  However, the remedy prevents human 
exposure to this contamination by ingestion and direct contact with soils.  The Restrictive 
Covenant for the property and continued cleanup action will ensure that the contamination 
remaining is contained and controlled. 
 
 

3.2  New scientific information for individual hazardous substances or 

mixtures present at the Site 
 
There is no new applicable scientific information for the contaminants related to the Site. 
 
 
3.3  New applicable state and federal laws for hazardous substances present at 

the Site 
 

The cleanup at the Site was governed by Chapter 173-340 WAC (1996 ed.) provides that,  
 
“A release cleaned up under the cleanup levels determined in (a) or (b) of this subsection shall 
not be subject to further cleanup action due solely to subsequent amendments to the provision in 
this chapter on cleanup levels, unless the department determines, on a case-by-case basis, that the 
previous cleanup action is no longer sufficiently protective of human health and the 
environment.” 
 
Although cleanup levels changed for petroleum hydrocarbon compounds as a result of 
modifications to MTCA in 2001, contamination remains at the Site above the new MTCA 
Method A and B cleanup levels.  Even so, the cleanup action is still protective of human health 
and the environment.  A table comparing MTCA cleanup levels from 1991 to 2001 is available 
below. 
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Chemical of 

Concern at 

Site 

1991 

MTCA 

Method A 

Soil 

Cleanup 

Level 

(ppm) 

2001 MTCA 

Method A Soil 

Cleanup Level 

mg/kg (ppm) 

1991 MTCA 

Method A 

Groundwater 

Cleanup level 

ug/L (ppb) 

2001 MTCA 

Method A 

Groundwater 

Cleanup Level 

ug/L (ppb) 

Arsenic 20 20 5 5 
Lead 250 250 5 15 
TPH-Total  NL NL 1000  NL 
TPH-Gas 100 100/30 NL 1000/800 
TPH-Diesel 200 2000 NL 500 
TPH-Oil 200 2000 NL 500 

NL = None listed 
 

 

3.4  Current and projected Site use 
 
The Site is currently used for industrial purposes.  There have been no changes in current or 
projected future Site or resource uses. 
 
 

3.5  Availability and practicability of higher preference technologies 
 

The remedy implemented included capping and containment of hazardous substances, and they 
continue to be protective of human health and the environment.  While higher preference cleanup 
technologies may be available, they are still not practicable at this Site. 
 
 

3.6  Availability of improved analytical techniques to evaluate compliance 

with cleanup levels 
 
The analytical methods used at the time of the remedial action were capable of detection below 
selected Site cleanup levels.  The presence of improved analytical techniques would not affect 
decisions or recommendations made for the Site. 
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4.0  CONCLUSIONS 
 
The following conclusions have been made as a result of this periodic review at the Shell Site: 
 

 The cleanup actions completed at the Site appear to be protective of human health and the 
environment. 

 
 Soils cleanup levels have not been met at the standard point of compliance for the Site; 

however, the cleanup action has been determined to comply with cleanup standards since 
the long-term integrity of the containment system is ensured, and the requirements for 
containment technologies are being met.  
 

 Groundwater cleanup levels have not been met at the standard points of compliance for 
the Site; however, overall concentrations of petroleum hydrocarbons and BTEX have 
declined or remain static throughout the Site. Semi-annual groundwater monitoring is 
used to assess cleanup and natural biodegradation at the Site. Conditions at the Site 
continue to improve and remain protective of human health and the environment.  

 
 The Restrictive Covenant for the property is in place and continues to be effective in 

protecting public health and the environment from exposure to hazardous substances and 
protecting the integrity of the cleanup action.  

 
Based on this periodic review, the Department of Ecology has determined that the requirements 
of the Restrictive Covenant continue to be met.  No additional cleanup actions are required by 
the property owner.  It is the property owner’s responsibility to continue the cleanup action and 
compliance monitoring, and to inspect the Site annually to assure that the integrity of the remedy 
is maintained. 
 
 

4.1 Next Review 
 
The next review for the Site will be scheduled five years from the date of this periodic review in 
2019.  In the event that additional cleanup actions or institutional controls are required, the next 
periodic review will be scheduled five years from the completion of those activities. 
 
Ecology recommends continued cleanup action and compliance monitoring and to review the 
Restrictive Covenants in 2019 prior to the next review. 
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Benzene Toluene
Ethyl-

benzene
Total Xylenes

(mixed isomers)

Gasoline 
Range
Hydro-

carbons

Diesel Range
Hydro-

carbons

Motor Oil 
Range

Hydrocarbons
0.071 200 29 NE 1 10 10

01/15/04 < 0.001 < 0.001 < 0.001 < 0.001 < 0.25 0.37 < 0.5
04/21/04 0.0015 < 0.001 0.0053 < 0.001 < 0.25 0.41 < 0.5
07/28/04 0.0015 0.001 < 0.001 0.0017 < 0.25 < 0.25 < 0.5
10/19/04 < 0.001 < 0.001 < 0.001 < 0.001 < 0.25 < 0.25 < 0.5
01/25/05 < 0.001 < 0.001 < 0.001 < 0.001 < 0.25 < 0.25 < 0.5
04/18/05 < 0.001 < 0.001 < 0.001 < 0.001 0.072 < 0.25 < 0.5
07/12/05 < 0.001 < 0.001 < 0.001 < 0.001 0.25 < 0.25 < 0.5
10/19/05 < 0.001 < 0.001 < 0.001 < 0.001 0.11 < 0.25 < 0.5
01/26/06 < 0.0005 < 0.0005 < 0.0005 < 0.001 < 0.05 < 0.238 < 0.476
11/19/08 < 0.005 < 0.005 < 0.005 < 0.005 < 0.05 < 0.25 < 0.5
11/17/09 < 0.0005 < 0.001 < 0.001 < 0.001 < 0.1 < 0.1 < 0.1
10/29/10 < 0.0005 < 0.001 < 0.001 < 0.001 < 0.1 0.14 < 0.1
05/23/11 <.0003 <.0005 <.0003 <.0007 0.0744 NA NA
10/25/11 < 0.0010 < 0.0010 < 0.0010 < 0.0020 0.115 < 0.095 < 0.19
11/29/12 < 0.00020 < 0.00020 < 0.00020 < 0.00046 < 0.050 0.0954 < 0.095
11/07/13 < 0.00020 0.00083 J < 0.00020 0.00087 J 0.345 < 0.049 < 0.097
01/16/04 < 0.001 < 0.001 < 0.001 0.0028 0.55 < 0.25 < 0.5
04/20/04 0.0016 < 0.001 < 0.001 0.0014 0.67 < 0.25 < 0.5
07/28/04 0.0012 < 0.001 < 0.001 0.0011 1.0 < 0.25 < 0.5
10/18/04 0.0011 < 0.001 < 0.001 < 0.001 0.42 < 0.25 < 0.5
01/26/05 < 0.001 < 0.001 < 0.001 0.0011 0.51 < 0.25 < 0.5
04/19/05 0.0016 < 0.001 < 0.001 < 0.001 0.58 < 0.25 < 0.5
07/13/05 < 0.001 < 0.001 < 0.001 < 0.001 0.31 < 0.25 < 0.5
10/10/05 < 0.001 < 0.001 < 0.001 < 0.001 0.16 < 0.25 < 0.5
01/27/06 < 0.0005 < 0.0005 < 0.0005 < 0.001 0.223 < 0.236 < 0.476
11/18/08 < 0.005 < 0.005 < 0.005 < 0.005 0.1 < 0.25 < 0.5
11/18/09 < 0.0005 < 0.001 < 0.001 < 0.001 < 0.1 < 0.1 < 0.1
10/26/10 < 0.0005 < 0.001 < 0.001 < 0.001 0.15 0.13 < 0.1
10/27/11 < 0.0010 < 0.0010 < 0.0010 < 0.0020 0.0936 < 0.10 < 0.20
11/26/12 < 0.00020 < 0.00020 < 0.00020 < 0.00046 0.188 J 0.0937 J < 0.10
11/06/13 < 0.00020 < 0.00020 < 0.00020 < 0.00046 0.118 J < 0.0048 < 0.0095
01/14/04 0.0021 < 0.001 < 0.001 < 0.001 < 0.25 < 0.25 < 0.5
04/21/04 0.0036 < 0.001 < 0.001 < 0.001 < 0.25 < 0.25 < 0.5
07/28/04 < 0.001 < 0.001 < 0.001 < 0.001 < 0.25 < 0.25 < 0.5
10/18/04 0.0011 < 0.001 < 0.001 < 0.001 < 0.25 < 0.25 < 0.5
01/25/05 0.0024 < 0.001 < 0.001 < 0.001 < 0.25 < 0.25 < 0.5
04/18/05 0.0027 < 0.001 < 0.001 < 0.001 < 0.05 < 0.25 < 0.5
07/13/05 < 0.001 < 0.001 < 0.001 < 0.001 0.077 < 0.25 < 0.5
10/19/05 < 0.001 < 0.001 < 0.001 < 0.001 < 0.05 < 0.25 < 0.5
01/26/06 0.00498 < 0.0005 0.00174 0.00201 < 0.05 < 0.238 < 0.472
11/19/08 < 0.005 < 0.005 < 0.005 < 0.005 < 0.05 < 0.25 < 0.5
11/18/09 < 0.0005 < 0.001 < 0.001 < 0.001 < 0.1 < 0.1 < 0.1
10/28/10 < 0.0005 < 0.001 < 0.001 < 0.001 < 0.1 < 0.1 < 0.1
10/26/11 < 0.0010 < 0.0010 < 0.0010 < 0.0020 < 0.20 0.113 < 0.20
11/28/12 < 0.00020 < 0.00020 < 0.00020 < 0.00046 < 0.050 < 0.050 < 0.10
11/07/13 < 0.00020 < 0.00020 < 0.00020 < 0.00046 < 0.050 < 0.047 0.144 J

Location ID
Sample 

Date

Chemical (mg/L)

Cleanup Level*(mg/L)

MW-05

MW-101

MW-102
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Benzene Toluene
Ethyl-

benzene
Total Xylenes

(mixed isomers)

Gasoline 
Range
Hydro-

carbons

Diesel Range
Hydro-

carbons

Motor Oil 
Range

Hydrocarbons
0.071 200 29 NE 1 10 10

Location ID
Sample 

Date

Chemical (mg/L)

Cleanup Level*(mg/L)
01/15/04 0.0019 < 0.001 0.15 0.1028 2.7 1.2 < 0.5
01/15/04 0.0012 < 0.001 0.1 0.0706 2 1.3 < 0.5
04/21/04 0.0066 0.0025 0.35 0.0931 4.3 1.7 < 0.5
07/28/04 0.0018 < 0.001 0.048 0.017 2.2 0.87 < 0.5
07/28/04 0.0017 < 0.001 0.049 0.019 2.1 1.3 < 0.5
10/19/04 < 0.001 < 0.001 0.0021 0.0016 < 0.25 0.61 < 0.5
01/24/05 < 0.001 < 0.001 0.0012 < 0.001 < 0.25 0.74 < 0.5
04/18/05 < 0.001 < 0.001 0.057 0.0067 1.4 1.2 < 0.5
07/12/05 0.0014 < 0.001 0.11 0.012 1.8 0.7 < 0.5
10/19/05 < 0.001 < 0.001 0.024 0.0049 0.29 0.62 < 0.5
01/25/06 0.00245 0.00129 0.33 0.0273 2.07 3.73 < 0.962
10/30/07 NA NA NA NA 1.25 NA NA
05/20/08 NA NA NA NA 4.00 2.10 < 0.5
11/18/08 NA NA NA NA 0.13 0.69 < 0.5
04/08/09 NA NA NA NA 1.80 1.60 < 0.1
11/17/09 < 0.0005 < 0.001 0.0016 < 0.001 0.21 0.17 < 0.1
04/27/10 NA NA NA NA 3.90 2.50 0.27
10/26/10 NA NA NA NA 0.23 0.23 < 0.1
05/23/11 <0.0006 0.003 0.104 0.0018 4.44 0.45 <0.097
10/25/11 NA NA NA NA 3.38 0.413 < 0.20
03/01/12 0.00079 J 0.0015 0.0467 0.0016 J 3.69 NA NA
06/13/12 NA NA NA NA 4.78 0.423 < 0.10
09/26/12 0.00066 J 0.0024 0.0509 0.0019 J 4.54 NA NA
11/29/12 0.00038 J 0.00037 J 0.0113 < 0.00046 0.592 0.315 < 0.098
05/14/13 NA NA NA NA 5.07 0.601 < 0.096
11/07/13 NA NA NA NA 3.62 0.666 J < 0.095
04/24/14 NA NA NA NA 5.68 1.13 0.100 J
01/15/04 < 0.001 < 0.001 < 0.001 < 0.001 < 0.25 1.4 < 0.5
04/21/04 < 0.001 < 0.001 < 0.001 < 0.001 < 0.25 0.65 < 0.5
07/27/04 < 0.001 < 0.001 < 0.001 < 0.001 < 0.25 2.2 < 0.5
10/19/04 < 0.001 < 0.001 < 0.001 < 0.001 < 0.25 1.8 < 0.5
01/24/05 < 0.001 < 0.001 < 0.001 < 0.001 < 0.25 3 < 0.5
04/18/05 < 0.001 < 0.001 < 0.001 < 0.001 < 0.05 1.3 0.78
07/12/05 < 0.001 < 0.001 < 0.001 < 0.001 < 0.05 1.7 < 0.5
10/18/05 < 0.001 < 0.001 < 0.001 < 0.001 < 0.05 1.7 0.66
01/25/06 < 0.0005 < 0.0005 < 0.0005 < 0.001 < 0.05 3.95 < 0.962
11/19/08 < 0.005 < 0.005 < 0.005 < 0.005 < 0.05 NA NA
11/17/09 < 0.0005 < 0.001 < 0.001 < 0.001 < 0.1 0.17 < 0.1
10/26/10 < 0.0005 < 0.001 < 0.001 < 0.001 < 0.1 NA NA
10/25/11 < 0.0010 < 0.0010 < 0.0010 < 0.0020 < 0.20 0.253 < 0.20
11/26/12 < 0.00020 < 0.00020 < 0.00020 < 0.00046 < 0.050 0.291 < 0.098
11/07/13 < 0.00020 < 0.00020 < 0.00020 < 0.000046 < 0.050 0.189 < 0.095
01/15/04 0.047 < 0.001 < 0.001 < 0.001 < 0.25 0.98 < 0.5
04/21/04 < 0.001 < 0.001 < 0.001 < 0.001 < 0.25 0.48 < 0.5
07/27/04 0.015 < 0.001 < 0.001 0.0012 < 0.25 0.45 < 0.5
10/19/04 0.036 0.0012 < 0.001 0.0035 0.35 0.45 < 0.5
01/25/05 0.079 < 0.005 < 0.005 < 0.005 0.58 J 0.63 < 0.5
04/18/05 < 0.001 < 0.001 < 0.001 < 0.001 0.096 < 0.25 < 0.5
07/12/05 0.0094 < 0.001 < 0.001 < 0.001 0.23 0.26 < 0.5
10/18/05 0.017 < 0.001 < 0.001 0.0013 0.26 0.27 < 0.5
01/25/06 0.0956 0.00189 0.000796 0.0037 0.683 0.998 < 0.481
11/19/08 0.014 < 0.005 < 0.005 < 0.005 0.230 0.370 < 0.5
11/17/09 0.041 < 0.001 < 0.001 < 0.001 0.240 0.110 < 0.1
10/26/10 0.0043 < 0.001 < 0.001 < 0.001 < 0.1 0.120 < 0.1
05/23/11 0.0006 <.0005 <.0003 <.0007 <0.050 NA NA
10/25/11 0.00094 < 0.0010 < 0.0010 < 0.0020 < 0.20 0.122 < 0.20
11/29/12 0.0248 0.0010 < 0.00020 0.0012 J 0.371 0.269 < 0.10
11/07/13 0.0845 0.0010 0.00023 J 0.00069 J 0.208 0.174 < 0.095

MW-104

MW-105

MW-111
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Benzene Toluene
Ethyl-

benzene
Total Xylenes

(mixed isomers)

Gasoline 
Range
Hydro-

carbons

Diesel Range
Hydro-

carbons

Motor Oil 
Range

Hydrocarbons
0.071 200 29 NE 1 10 10

Location ID
Sample 

Date

Chemical (mg/L)

Cleanup Level*(mg/L)
01/15/04 0.02 < 0.001 < 0.001 < 0.001 0.25 0.63 < 0.5
04/21/04 < 0.005 < 0.005 < 0.005 < 0.005 < 1.2 0.56 < 0.75
07/27/04 < 0.001 < 0.001 < 0.001 < 0.001 < 0.25 0.51 < 0.5
10/19/04 0.0013 < 0.001 < 0.001 < 0.001 < 0.25 0.68 < 0.5
01/24/05 0.003 0.0012 < 0.001 0.001 0.44 0.65 < 0.5
04/20/05 < 0.001 < 0.001 < 0.001 < 0.001 0.42 1.4 < 0.5
07/12/05 0.0029 < 0.001 < 0.001 < 0.001 0.28 0.48 < 0.5
10/18/05 < 0.001 < 0.001 < 0.001 < 0.001 < 0.05 < 0.25 < 0.5
01/26/06 0.00211 < 0.0005 < 0.0005 < 0.001 0.236 0.602 < 0.485
11/19/08 < 0.005 < 0.005 < 0.005 < 0.005 0.300 1.300 < 0.5
11/18/09 0.00075 < 0.001 < 0.001 < 0.001 0.200 0.230 < 0.1
10/29/10 0.03600 < 0.001 < 0.001 0.0015 0.770 0.600 < 0.1
05/24/11 0.00041 <0.0005 <0.0003 <0.0007 0.129 NA NA
10/25/11 0.0055 < 0.0010 < 0.0010 < 0.0020 0.292 0.200 < 0.20
11/25/12 0.0058 0.00022 J 0.00037 J < 0.00046 0.197 J 0.282 < 0.10
11/04/13 0.0238 0.00068 J 0.0376 0.0012 J 0.909 1.72 < 0.19
01/14/04 < 0.001 < 0.001 < 0.001 < 0.001 < 0.25 < 0.25 < 0.5
04/20/04 < 0.001 < 0.001 < 0.001 < 0.001 < 0.25 < 0.25 < 0.5
01/26/05 < 0.001 < 0.001 < 0.001 < 0.001 < 0.25 0.33 < 0.5
04/20/05 < 0.001 < 0.001 < 0.001 0.0021 < 0.25 < 0.25 < 0.5
07/13/05 < 0.001 < 0.001 < 0.001 < 0.001 0.12 0.7 < 0.5
10/20/05 < 0.001 < 0.001 < 0.001 < 0.001 0.22 4.6 2.3
01/26/06 < 0.0005 < 0.0005 < 0.0005 < 0.001 < 0.050 0.342 < 0.476
11/20/08 < 0.005 < 0.005 < 0.005 < 0.005 < 0.05 0.41 < 0.5
11/19/09 < 0.0005 < 0.001 < 0.001 < 0.001 < 0.1 < 0.1 < 0.1
10/27/10 < 0.0005 < 0.001 < 0.001 < 0.001 < 0.1 0.18 < 0.1
10/26/11 < 0.0010 < 0.0010 < 0.0010 < 0.0020 0.0899 1.46 0.181
11/27/12 < 0.00020 < 0.00020 < 0.00020 < 0.00046 < 0.050 0.122 < 0.10
11/06/13 < 0.00020 < 0.00020 < 0.00020 < 0.00046 0.0964 J 0.520 < 0.094
01/14/04 < 0.001 < 0.001 < 0.001 < 0.001 2.5 15 < 10
04/20/04 0.014 0.0062 0.074 0.021 4.4 28 < 10
01/26/05 < 0.005 < 0.005 < 0.005 < 0.005 7.7 5.2 < 5
04/20/05 0.016 0.0022 0.036 0.0237 3.7 6.2 < 5
07/13/05 0.016 0.0033 0.067 0.0191 3.5 6.2 < 1
10/20/05 0.019 0.0021 0.058 0.0056 3.3 5.9 < 2.5
01/26/06 0.0224 0.00598 0.041 0.0191 5.79 11.2 < 4.76
04/25/06 0.007 0.0038 0.062 0.0124 6.8 8.7 <4.85
10/12/06 0.009 0.0034 0.083 0.0062 5.7 11.5 0.834
04/26/07 0.008 0.0048 0.063 <0.015 4.8 8.2 1.05
10/30/07 NA NA NA NA 4.55 10.9 < 1
05/20/08 NA NA NA NA 2.3 1.8 < 2.5
11/20/08 NA NA NA NA 5 2.2 < 0.5
04/07/09 NA NA NA NA 4.8 14 < 0.1
11/19/09 NA NA NA NA 6.6 20 < 0.5
04/27/10 NA NA NA NA 3.3 6.4 0.12
10/27/10 0.0081 0.0031 0.066 0.0022 6 5.4 < 0.1
05/23/11 NA NA NA NA 3.5 1.84 <0.097
10/26/11 NA NA NA NA 4.3 1.02 < 0.21
03/02/12 0.0053 0.0019 0.0107 0.0013 J 3.87 NA NA
06/13/12 NA NA NA NA 3.31 1.54 < 0.10
09/26/12 0.0058 0.0029 J 0.0378 < 0.0018 4.07 NA NA
11/27/12 0.0113 0.0034 0.0274 0.0022 6.07 2.67 < 0.30
05/15/13 NA NA NA NA 3.83 1.62 < 0.096
11/06/13 < 0.00020 0.0027 0.0335 0.0012 J 4.68 1.29 < 0.095
04/22/14 NA NA NA NA 3.22 2.18 <0.28

MW-201

MW-112A

MW-202
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Benzene Toluene
Ethyl-

benzene
Total Xylenes

(mixed isomers)

Gasoline 
Range
Hydro-

carbons

Diesel Range
Hydro-

carbons

Motor Oil 
Range

Hydrocarbons
0.071 200 29 NE 1 10 10

Location ID
Sample 

Date

Chemical (mg/L)

Cleanup Level*(mg/L)
01/13/04 < 0.001 < 0.001 < 0.001 < 0.001 < 0.25 < 0.25 < 0.5
04/19/04 < 0.001 < 0.001 < 0.001 < 0.001 < 0.25 0.26 < 0.5
07/27/04 0.013 < 0.001 0.0069 < 0.001 2.6 0.45 < 0.5
10/19/04 0.013 < 0.001 0.015 0.0025 1.6 < 0.25 < 0.5
10/19/04 0.017 < 0.001 0.012 0.0018 1.4 < 0.25 < 0.5
01/25/05 0.0063 < 0.001 0.011 0.0013 1.6 0.52 0.68
04/19/05 0.0068 < 0.001 0.0018 < 0.001 0.63 < 0.25 0.55
07/13/05 0.01 < 0.001 0.0077 < 0.001 0.89 < 0.25 < 0.5
10/20/05 0.023 0.002 0.021 0.0026 4.2 2.1 1.1
01/23/06 0.00186 < 0.0005 0.00182 0.00125 0.76 0.565 < 0.943
04/26/06 0.00694 0.00076 0.00079 <0.003 1.38 0.660 0.625
10/13/06 0.02300 0.00553 0.00448 0.00652 6.22 7.390 1.34
04/27/07 0.00502 <0.0005 0.00053 <0.003 1.24 0.507 0.515
05/20/08 NA NA NA NA 0.60 0.320 < 0.5

11/18/2008 NA NA NA NA 0.17 < 0.25 < 0.5
04/08/09 NA NA NA NA < 0.1 0.12 0.11
11/17/09 NA NA NA NA < 0.1 < 0.1 < 0.1
04/26/10 NA NA NA NA 0.16 0.18 < 0.1
10/25/10 NA NA NA NA 0.92 0.36 < 0.1
05/23/11 NA NA NA NA 0.333 0.085 0.314
10/26/11 NA NA NA NA 1.380 0.262 0.118
06/13/12 NA NA NA NA 0.459 0.134 0.332
11/27/12 NA NA NA NA 1.05 0.0943 J < 0.10
05/15/13 NA NA NA NA 0.144 J < 0.048 < 0.096
11/06/13 NA NA NA NA 0.680 < 0.047 < 0.094
04/22/14 NA NA NA NA 0.164 0.210 0.732
07/27/04 < 0.001 < 0.001 < 0.001 < 0.001 < 0.25 1.6 < 0.5
01/26/05 < 0.001 < 0.001 < 0.001 < 0.001 < 0.25 6.2 < 1
04/18/05 < 0.001 < 0.001 < 0.001 < 0.001 < 0.25 1.5 0.79
07/13/05 < 0.001 < 0.001 < 0.001 < 0.001 0.076 1.1 0.59
10/19/05 < 0.001 < 0.001 < 0.001 < 0.001 0.082 0.45 < 0.5
01/26/06 < 0.0005 < 0.0005 < 0.0005 < 0.001 < 0.05 5.53 < 0.952
04/25/06 <0.0005 <0.0005 <0.0005 <0.003 0.076 2.5 1.11
10/12/06 <0.0005 <0.0005 <0.0005 <0.003 0.0634 0.90 0.519
04/26/07 <0.0005 <0.0005 <0.0005 <0.003 0.086 1.81 0.749
10/30/07 NA NA NA NA < 0.05 NA NA
11/20/08 < 0.005 < 0.005 < 0.005 < 0.005 0.13 1.0 < 0.5
11/19/09 < 0.0005 < 0.001 < 0.001 < 0.001 < 0.1 3.5 0.16
10/27/10 < 0.0005 < 0.001 < 0.001 < 0.001 < 0.1 0.29 < 0.1
10/27/11 < 0.0010 < 0.0010 < 0.0010 < 0.0020 0.0660 0.599 < 0.20
11/27/12 < 0.00020 < 0.00020 < 0.00020 < 0.00046 < 0.050 0.975 < 0.10
11/06/13 0.00057 J < 0.00020 < 0.00020 < 0.00046 0.0762 J 0.280 0.0976 J
01/22/04 < 0.001 < 0.001 < 0.001 0.004 < 0.25 < 0.25 < 0.5
04/19/04 < 0.001 < 0.001 < 0.001 < 0.001 < 0.25 < 0.25 < 0.5
07/27/04 < 0.005 < 0.005 < 0.005 < 0.005 < 1.2 1.8 0.78
10/19/04 < 0.001 < 0.001 < 0.001 < 0.001 < 0.25 2 1.1
01/25/05 < 0.001 < 0.001 < 0.001 < 0.001 < 0.25 2.1 2.2
04/18/05 < 0.001 < 0.001 < 0.001 < 0.001 < 0.05 1.3 1.5
07/13/05 < 0.001 < 0.001 < 0.001 < 0.001 < 0.05 1.2 1.9
10/20/05 < 0.001 < 0.001 < 0.001 < 0.001 < 0.05 2.1 7.9
01/26/06 < 0.0005 < 0.0005 < 0.0005 < 0.001 < 0.05 4.41 2.54
11/20/08 < 0.005 < 0.005 < 0.005 < 0.005 < 0.25 2.1 1.7
11/19/09 < 0.0005 < 0.001 < 0.001 < 0.001 < 0.1 0.1 < 0.1
10/25/10 < 0.0005 < 0.001 < 0.001 < 0.001 < 0.1 < 0.1 0.18
10/26/11 < 0.0010 < 0.0010 < 0.0010 < 0.0020 < 0.20 0.141 < 0.20
11/27/12 < 0.00020 < 0.00020 < 0.00020 < 0.00046 < 0.050 0.116 0.111 J
11/06/13 < 0.00020 < 0.00020 < 0.00020 < 0.00046 < 0.050 < 0.047 < 0.094

MW-203

MW-204

MW-206A
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Benzene Toluene
Ethyl-

benzene
Total Xylenes

(mixed isomers)

Gasoline 
Range
Hydro-

carbons

Diesel Range
Hydro-

carbons

Motor Oil 
Range

Hydrocarbons
0.071 200 29 NE 1 10 10

Location ID
Sample 

Date

Chemical (mg/L)

Cleanup Level*(mg/L)
01/14/04 < 0.001 < 0.001 < 0.001 < 0.001 < 0.25 < 0.25 < 0.5
04/20/04 < 0.005 < 0.005 < 0.005 < 0.005 < 0.25 < 0.25 < 0.5
07/28/04 < 0.001 < 0.001 < 0.001 < 0.001 < 0.25 < 0.25 < 0.5
10/19/04 < 0.001 < 0.001 < 0.001 < 0.001 < 0.25 < 0.25 < 0.5
01/25/05 < 0.001 < 0.001 < 0.001 < 0.001 < 0.25 < 0.25 < 0.5
04/19/05 < 0.001 < 0.001 < 0.001 < 0.001 < 0.05 < 0.25 < 0.5
07/12/05 < 0.001 < 0.001 < 0.001 < 0.001 < 0.05 < 0.25 < 0.5
10/20/05 < 0.001 < 0.001 < 0.001 < 0.001 < 0.05 0.34 < 0.5
01/26/06 < 0.0005 < 0.0005 < 0.0005 < 0.001 < 0.05 0.653 < 0.495
10/30/07 < 0.001 < 0.001 < 0.001 < 0.003 NA NA NA
11/19/08 < 0.005 < 0.005 < 0.005 < 0.005 < 0.25 < 0.25 < 0.5
04/07/09 < 0.0005 < 0.001 < 0.001 < 0.001 < 0.1 < 0.1 < 0.1
11/18/09 < 0.0005 < 0.001 < 0.001 < 0.001 < 0.1 < 0.1 < 0.1
04/26/10 < 0.0005 < 0.001 < 0.001 < 0.001 < 0.1 < 0.1 < 0.1
10/28/10 < 0.0005 < 0.001 < 0.001 < 0.001 < 0.1 < 0.1 < 0.1
05/24/11 <0.0003 <0.0005 <0.0003 <0.0007 < 0.050 < 0.049 < 0.098
10/25/11 < 0.0010 < 0.0010 < 0.0010 < 0.0020 < 0.20 < 0.11 < 0.21
06/12/12 < 0.00020 < 0.00020 < 0.00020 < 0.00046 < 0.050 < 0.050 < 0.10
11/29/12 < 0.00020 < 0.00020 < 0.00020 < 0.00046 < 0.050 < 0.050 < 0.10
05/15/13 < 0.00020 < 0.00020 < 0.00020 < 0.00046 < 0.050 < 0.048 < 0.096
11/05/13 < 0.00020 < 0.00020 < 0.00020 < 0.00046 < 0.050 0.0625 J < 0.095
04/23/14 <0.001 <0.001 <0.001 <0.002 <0.10 0.0586 <0.19
01/14/04 < 0.001 < 0.001 < 0.001 < 0.001 < 0.25 < 0.25 < 0.5
04/20/04 < 0.005 < 0.005 < 0.005 < 0.005 < 0.25 < 0.25 < 0.5
07/28/04 < 0.005 < 0.005 < 0.005 < 0.005 < 1.2 < 0.25 < 0.5
10/19/04 < 0.001 < 0.001 < 0.001 < 0.001 < 0.25 < 0.25 < 0.5
01/25/05 < 0.001 < 0.001 < 0.001 < 0.001 < 0.25 0.36 < 0.5
04/19/05 < 0.001 < 0.001 < 0.001 < 0.001 < 0.05 0.3 < 0.5
07/12/05 < 0.001 < 0.001 < 0.001 < 0.001 < 0.05 0.29 < 0.5
10/20/05 < 0.001 < 0.001 < 0.001 < 0.001 < 0.05 0.33 < 0.5
01/26/06 < 0.0005 < 0.0005 < 0.0005 < 0.001 < 0.05 0.91 < 0.476
10/30/07 < 0.001 < 0.001 < 0.001 < 0.003 NA NA NA
05/05/08 < 0.005 < 0.005 < 0.005 < 0.005 < 0.25 0.91 < 0.5
07/10/08 - - - - - < 0.5 < 1
11/19/08 < 0.005 < 0.005 < 0.005 < 0.005 < 0.25 0.80 < 0.5
04/07/09 < 0.0005 < 0.001 < 0.001 < 0.001 < 0.1 0.17 < 0.1
11/18/09 < 0.0005 < 0.001 < 0.001 < 0.001 < 0.1 0.11 < 0.1
04/26/10 < 0.0005 < 0.001 < 0.001 < 0.001 < 0.1 0.19 < 0.1
10/28/10 < 0.0005 < 0.001 < 0.001 < 0.001 < 0.1 < 0.1 < 0.1
05/24/11 <0.0003 <0.0005 <0.0003 <0.0007 <0.050 0.127 <0.097
10/25/11 < 0.0010 < 0.0010 < 0.0010 < 0.0020 < 0.20 0.126 < 0.21
06/12/12 < 0.00020 < 0.00020 < 0.00020 < 0.00046 < 0.050 < 0.050 0.135 J
11/29/12 < 0.00020 < 0.00020 < 0.00020 < 0.00046 < 0.050 < 0.048 < 0.095
05/15/13 < 0.00020 < 0.00020 < 0.00020 < 0.00046 < 0.050 0.0857 J < 0.096
11/05/13 < 0.00020 < 0.00020 < 0.00020 < 0.00046 < 0.050 0.0552 J < 0.094
04/23/14 <.001 <.001 <.001 <.002 <0.10 0.118 <0.19
03/02/12 0.240 0.0138 0.00990 0.0212 3.37 NA NA
09/25/12 0.333 0.0131 0.0186 0.0192 4.02 NA NA
11/28/12 0.241 0.0099 0.0125 0.0106 2.76 NA NA
02/21/13 0.659 0.0175 0.0264 0.0173 J 3.98 0.315 < 0.10
05/15/13 0.357 0.0122 0.0231 0.0145 3.63 NA NA
11/04/13 0.160 0.0097 0.0164 0.0109 2.29 NA NA
04/23/14 0.252 0.0072 0.0135 0.0075 3.57 NA NA
03/01/12 0.831 0.0275 0.213 0.248 5.33 NA NA
06/12/12 0.574 0.0156 0.0183 0.0244 4.18 NA NA
06/28/12 1.23 0.0437 0.403 0.289 5.65 NA NA
09/25/12 0.657 0.0247 0.180 0.106 4.07 NA NA
11/25/12 0.449 0.0152 0.191 0.177 4.58 NA NA
02/22/13 0.393 0.0149 0.124 0.116 4.15 0.435 < 0.10
05/14/13 0.873 0.0231 0.236 0.145 4.19 NA NA
09/05/13 0.783 0.0189 0.162 0.0746 3.70 NA NA
11/05/13 0.607 0.0112 0.0977 0.0529 2.69 NA NA
04/23/14 0.98a 0.0269 0.0276 0.2320 5.86 NA NA

MW-213

MW-214

MW-301

MW-302
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Benzene Toluene
Ethyl-

benzene
Total Xylenes

(mixed isomers)

Gasoline 
Range
Hydro-

carbons

Diesel Range
Hydro-

carbons

Motor Oil 
Range

Hydrocarbons
0.071 200 29 NE 1 10 10

Location ID
Sample 

Date

Chemical (mg/L)

Cleanup Level*(mg/L)
03/02/12 3.13 0.0759 0.760 0.232 12.3 NA NA
06/13/12 2.90 0.0957 0.884 0.268 12.5 NA NA
09/25/12 1.83 0.0635 0.474 0.146 9.14 NA NA
11/28/12 1.94 0.0873 1.18 0.319 12.6 NA NA
02/21/13 2.34 0.0955 1.29 0.338 12.8 0.674 < 0.10
05/15/13 1.90 0.0864 0.983 0.272 10.6 NA NA
11/04/13 0.884 0.0278 0.219 0.0544 6.11 NA NA
04/23/14 1.580 0.0710 1.114 0.2240 11.80 NA NA
03/01/12 0.686 0.0351 0.214 0.264 5.64 NA NA
06/12/12 1.04 0.0408 0.270 0.218 5.98 NA NA
09/25/12 0.630 0.0240 0.198 0.105 3.93 NA NA
11/28/12 0.411 0.0244 0.306 0.252 5.89 NA NA
02/22/13 0.507 0.0225 0.208 0.149 5.56 0.762 0.186 J
05/14/13 0.645 0.0283 0.209 0.144 4.73 NA NA
09/05/13 0.862 0.0188 0.0849 0.0616 3.09 NA NA
11/05/13 0.695 0.0163 0.0629 0.0540 2.67 NA NA
04/23/14 0.778 0.0248 0.185 0.1470 5.93 NA NA
03/01/12 1.14 0.0227 0.0389 0.0375 J 5.84 NA NA
06/11/12 1.34 0.0221 0.0517 0.0331 J 5.97 NA NA
09/26/12 1.27 0.0229 0.0388 0.0355 J 5.89 NA NA
11/28/12 0.286 0.0061 0.0032 J 0.0140 1.53 NA NA
05/15/13 0.397 0.0263 0.290 0.0867 6.28 NA NA
11/07/13 0.0844 0.0250 0.216 0.0919 3.59 NA NA
04/23/14 0.0884 0.0139 0.0941 0.0454 2.82 NA NA
03/01/12 0.606 0.0150 0.0353 0.718 4.74 NA NA
06/11/12 0.393 0.0115 0.0509 0.763 5.09 NA NA
09/26/12 1.05 0.0261 0.135 0.147 6.56 NA NA
11/28/12 0.393 0.0125 0.0183 0.0895 3.06 NA NA
05/15/13 0.746 0.0472 0.837 3.70 18.5 NA NA
11/07/13 0.101 0.0502 0.482 2.65 12.8 NA NA
04/23/14 0.0762 0.0345 0.325 1.97 11.0 NA NA
11/26/12 2.150 0.0858 0.833 0.513 10.9 NA NA
02/22/13 0.497 0.0358 0.226 0.145 6.02 0.604 < 0.094
05/15/13 0.437 0.0461 0.167 0.120 4.56 NA NA
09/05/13 0.643 0.0645 0.154 0.131 5.30 NA NA
11/06/13 0.568 0.0448 J 0.104 0.0912 4.39 NA NA
04/22/14 0.520 0.0408 0.241 0.1520 5.68 NA NA
11/26/12 0.144 0.0010 J 0.0072 0.0013 J 0.778 NA NA
02/22/13 0.668 0.0078 J 0.0443 0.0059 J 3.48 0.354 < 0.10
05/15/13 0.392 0.0052 J 0.0427 < 0.0046 2.54 NA NA
11/06/13 0.237 0.0033 J 0.0056 0.0026 J 1.65 NA NA
04/22/14 0.016 <0.001 0.00036 J <0002 0.146 NA NA
11/28/12 < 0.00020 < 0.00020 < 0.00020 < 0.00046 < 0.050 NA NA
02/21/13 < 0.00020 < 0.00020 < 0.00020 < 0.00046 < 0.050 0.0790 J < 0.10
05/16/13 < 0.00020 < 0.00020 < 0.00020 < 0.00046 < 0.050 NA NA
11/06/13 < 0.00020 < 0.00020 < 0.00020 < 0.00046 < 0.050 NA NA
04/23/14 <0.001 <0.001 <0.001 <0.002 <0.10 NA NA
11/28/12 0.86 0.0265 0.211 0.147 5.74 NA NA
02/21/13 1.80 0.0768 0.506 0.180 8.37 0.603 < 0.10
05/14/13 0.993 0.0703 0.654 0.175 6.49 NA NA
09/05/13 0.960 0.0598 0.310 0.110 5.51 NA NA
11/05/13 0.772 0.0409 0.226 0.0846 4.92 NA NA
04/23/14 0.796 0.0432 0.187 0.0607 5.88 NA NA
01/13/04 1.2 0.21 0.14 2.11 15.0 4.7 < 2.5
04/20/04 1.5 0.49 0.64 5.79 26.0 6.2 < 10
07/27/04 1.3 0.13 0.55 1.78 15.0 5.4 0.53
04/20/05 0.98 0.061 0.36 1.07 11.0 4.2 < 1.5
04/25/06 1.3 0.09 0.65 2.31 20.0 8.2 2.52
10/30/07 0.88 0.032 0.32 0.08 <5.0 NA NA
05/20/08 1.1 0.05 0.52 0.66 8.9 4.8 0.92
11/20/08 0.79 0.032 0.23 0.04 6.6 2.7 < 0.5
04/08/09 0.9 0.04 0.25 0.19 9.2 4.7 < 0.1
11/16/09 0.48 0.023 0.07 0.02 4.9 3.7 < 0.1
04/27/10 0.7 0.03 0.27 0.13 7.3 4.7 0.39
10/25/10 0.58 0.019 0.18 0.01 4.0 2.8 < 0.1
05/23/11 0.66 0.015 0.15 0.03 5.4 1.8 0.13

MW-306

MW-303

MW-304

MW-305

MW-307

MW-308

MW-309

MW-310

SH-04
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Benzene Toluene
Ethyl-

benzene
Total Xylenes

(mixed isomers)

Gasoline 
Range
Hydro-

carbons

Diesel Range
Hydro-

carbons

Motor Oil 
Range

Hydrocarbons
0.071 200 29 NE 1 10 10

Location ID
Sample 

Date

Chemical (mg/L)

Cleanup Level*(mg/L)
10/27/11 0.393 0.0200 0.0926 0.0279 5.35 1.22 < 0.19
03/01/12 0.614 0.0227 0.0932 0.0124 J 5.53 NA NA
06/11/12 0.426 0.0142 0.112 0.0198 J 6.00 1.49 0.393
09/25/12 0.124 0.0184 0.461 0.139 6.52 NA NA
11/25/12 0.0730 0.0079 J 0.609 0.326 8.15 0.762 < 0.098
05/15/13 0.0016 J 0.00050 0.0042 0.0032 J 2.16 0.376 < 0.096
11/04/13 0.0032 0.00043 J 0.0071 0.0050 1.05 0.134 < 0.094
04/24/14 0.0091 0.00053 J 0.00091 J 0.0014 J 0.94 0.469 0.0944 J
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Benzene Toluene
Ethyl-

benzene
Total Xylenes

(mixed isomers)

Gasoline 
Range
Hydro-

carbons

Diesel Range
Hydro-

carbons

Motor Oil 
Range

Hydrocarbons
0.071 200 29 NE 1 10 10

Location ID
Sample 

Date

Chemical (mg/L)

Cleanup Level*(mg/L)
01/14/04 < 0.001 < 0.001 < 0.001 < 0.001 < 0.25 < 0.25 < 0.5
04/20/04 0.0067 < 0.001 0.011 0.043 < 0.25 < 0.25 < 0.5
04/20/04 0.0075 < 0.001 0.013 0.049 < 0.25 < 0.25 < 0.5
07/28/04 < 0.001 < 0.001 < 0.001 < 0.001 < 0.25 < 0.25 < 0.5
10/18/04 < 0.001 < 0.001 < 0.001 < 0.001 < 0.25 < 0.25 < 0.5
01/25/05 < 0.001 < 0.001 < 0.001 < 0.001 < 0.25 < 0.25 < 0.5
01/25/05 < 0.001 < 0.001 < 0.001 < 0.001 < 0.25 < 0.25 < 0.5
04/19/05 < 0.001 < 0.001 < 0.001 < 0.001 < 0.05 < 0.25 < 0.5
07/13/05 0.001 < 0.001 0.006 0.0189 0.10 < 0.25 < 0.5
10/20/05 0.0039 < 0.001 0.013 0.0437 0.23 < 0.25 < 0.5
01/27/06 < 0.0005 < 0.0005 < 0.0005 < 0.001 < 0.05 < 0.240 < 0.481
11/18/08 < 0.005 < 0.005 < 0.005 < 0.005 < 0.05 < 0.25 < 0.5
11/18/09 < 0.0005 < 0.001 < 0.001 < 0.001 < 0.1 < 0.1 < 0.1
10/26/10 < 0.0005 < 0.001 < 0.001 < 0.001 < 0.1 < 0.1 < 0.1
05/24/11 <0.0003 <0.0005 <0.0003 <0.0007 <0.050 NA NA
10/27/11 < 0.0010 < 0.0010 < 0.0010 < 0.0020 < 0.20 < 0.10 < 0.20
11/26/12 < 0.00020 < 0.00020 < 0.00020 < 0.00046 < 0.050 < 0.050 < 0.10
11/06/13 < 0.00020 < 0.00020 < 0.00020 < 0.00046 < 0.050 < 0.048 < 0.095
01/13/04 2.9 0.018 0.038 0.091 2.7 0.86 < 0.5
04/19/04 4.4 0.047 0.12 0.11 12 1.3 < 0.5
07/27/04 1.7 0.011 0.016 0.037 5.2 0.81 < 0.5
10/18/04 3.2 0.024 0.062 0.093 7.5 1.2 < 0.5
01/24/05 2.5 0.02 < 0.01 0.065 8.2 0.54 < 0.5
04/19/05 2.5 0.021 0.026 0.049 6.1 0.47 < 0.5
07/12/05 3.1 0.024 0.044 0.054 10 0.32 < 0.5
10/31/07 2.2 0.023 0.060 0.050 <5.0 NA NA
05/20/08 0.9 0.007 0.016 0.010 3.0 NA NA
11/20/08 2.1 0.019 0.038 0.018 4.5 NA NA
04/08/09 1.2 < 0.025 0.028 < 0.025 3.5 NA NA
11/17/09 1.0 0.008 0.016 0.011 2.4 NA NA
04/27/10 1.7 0.010 0.009 0.010 4.6 NA NA
10/25/10 1.7 0.011 0.067 0.013 3.3 NA NA
05/23/11 1.78 <0.025 0.044 <0.035 7.5 NA NA
10/27/11 3.44 0.0712 0.147 0.111 8.51 NA NA
03/01/12 1.74 0.0261 0.0272 0.0345 J 5.58 NA NA
06/12/12 1.57 0.0200 J 0.0139 J 0.0300 J 6.78 NA NA
09/25/12 1.7 0.0298 0.0410 0.0501 5.53 NA NA
11/28/12 1.18 0.0188 J 0.0232 0.0357 J 4.91 NA NA
02/21/13 2.81 0.0403 0.0421 0.0489 J 8.20 0.320 < 0.10
05/15/13 2.15 0.0459 J 0.189 0.0643 J 3.11 NA NA
11/05/13 2.72 0.0343 J 0.0364 J 0.0411 J 6.01 NA NA
04/23/14 1.22 0.0171 0.0251 0.0270 5.76 NA NA
01/13/04 0.025 0.0055 < 0.001 0.01940 0.650 0.59 < 0.5
04/21/04 0.0025 0.0017 < 0.001 0.0031 0.47 2.200 < 0.75
07/27/04 < 0.001 < 0.001 < 0.001 < 0.001 < 0.25 1.50 < 0.5
10/18/04 < 0.001 < 0.001 < 0.001 0.0022 0.28 1.2 < 0.5
01/24/05 0.0310 0.0071 < 0.001 0.020 0.87 0.64 < 0.5
04/20/05 0.014 0.00360 < 0.001 0.0085 0.54 0.73 < 0.5
07/12/05 < 0.001 < 0.001 < 0.001 0.00140 0.340 0.82 < 0.5
10/18/05 < 0.001 < 0.001 < 0.001 < 0.001 0.20 1.100 < 0.5
01/25/06 0.00127 0.001 < 0.0005 0.00151 0.206 0.84 < 0.476
11/18/08 < 0.005 < 0.005 < 0.005 < 0.005 0.076 < 0.25 < 0.5
11/16/09 < 0.0005 < 0.001 < 0.001 < 0.001 0.17 0.13 < 0.1
10/25/10 < 0.0005 < 0.001 < 0.001 < 0.001 < 0.1 0.17 < 0.1
05/23/11 <0.0003 <0.0005 <0.0003 <0.0007 0.055 NA NA
10/26/11 < 0.0010 < 0.0010 < 0.0010 < 0.0020 < 0.20 0.0966 < 0.20
11/26/12 0.0013 0.00038 J < 0.00020 0.00052 J 0.0980 J 0.0807 J < 0.10
11/04/13 < 0.00020 < 0.00020 < 0.00020 < 0.00046 < 0.050 0.0492 J < 0.095

TX-03A

TX-04

TES-MW-1
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Benzene Toluene
Ethyl-

benzene
Total Xylenes

(mixed isomers)

Gasoline 
Range
Hydro-

carbons

Diesel Range
Hydro-

carbons

Motor Oil 
Range

Hydrocarbons
0.071 200 29 NE 1 10 10

Location ID
Sample 

Date

Chemical (mg/L)

Cleanup Level*(mg/L)
01/14/04 < 0.001 < 0.001 < 0.001 < 0.001 < 0.25 5.8 < 1
04/21/04 < 0.001 < 0.001 < 0.001 < 0.001 < 0.25 3.4 < 0.75
07/27/04 < 0.001 < 0.001 < 0.001 < 0.001 < 0.25 3.6 < 0.5
10/18/04 < 0.001 < 0.001 < 0.001 < 0.001 < 0.25 4.1 < 0.5
01/24/05 < 0.001 < 0.001 < 0.001 < 0.001 < 0.25 2.7 < 0.5
04/20/05 < 0.001 < 0.001 < 0.001 < 0.001 0.18 6.3 < 1.5
07/13/05 < 0.001 < 0.001 < 0.001 < 0.001 0.26 2.5 < 0.5
10/18/05 < 0.001 < 0.001 < 0.001 < 0.001 0.072 0.93 < 0.5
01/26/06 < 0.0005 < 0.0005 < 0.0005 < 0.001 0.126 1.57 < 0.476
11/18/08 < 0.005 < 0.005 < 0.005 < 0.005 < 0.05 0.49 < 0.5
11/17/09 < 0.0005 < 0.001 < 0.001 < 0.001 < 0.1 0.24 < 0.1
10/28/10 < 0.0005 < 0.001 < 0.001 < 0.001 < 0.1 0.72 < 0.1
10/25/11 < 0.0010 < 0.0010 < 0.0010 < 0.0020 0.0519 0.499 < 0.21
11/25/12 < 0.00020 < 0.00020 < 0.00020 < 0.00046 < 0.50 0.716 < 0.098
11/07/13 < 0.00020 < 0.00020 < 0.00020 < 0.00046 < 0.050 0.358 < 0.095

Note:
* = Cleanup levels per the Cleanup Action Plan (Ecology, 1998)
Bold =  indicate detected concentration greater than cleanup level.
< = concentration undetected at the  detection limit.
ID = identification
J = indicates a estimated value.
mg/L = milligrams per liter
NA = not analyzed
NE = not established
a = Result is from Run #2

TX-06A
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01/14/04 < 0.25 < 0.001 < 0.001 < 0.001 < 0.001 -- < 0.001 NM NM 9.4 NM NM NM NM 100 4.79 223 NM 10.5 4.4 NM NM
04/20/04 < 0.25 0.0067 < 0.001 0.011 0.043 -- 0.0607 40 12.5 3.1 60 0.135 ND < 0.0012 132.6 4.57 149 39.1 10.7 4.0 NM NM
04/20/04 < 0.26 0.0075 < 0.001 0.013 0.049 -- 0.0695 NM NM NM NM 0.138 NM 0.14 NM NM NM 46.3 NM NM NM NM
07/28/04 < 0.25 < 0.001 < 0.001 < 0.001 < 0.001 -- < 0.001 NM NM 1.6 NM NM NM NM 164.7 5.40 171 NM 17.6 4.1 NM NM
10/18/04 < 0.25 < 0.001 < 0.001 < 0.001 < 0.001 -- < 0.001 NM NM 5.4 NM NM NM NM 245 5.04 106 NM 14.6 -10.0 NM NM
01/25/05 < 0.25 < 0.001 < 0.001 < 0.001 < 0.001 -- < 0.001 NM NM 5.5 NM NM NM NM 208 4.98 93 NM 11.0 8.0 NM NM
04/20/05 0.18 < 0.001 < 0.001 < 0.001 < 0.001 -- < 0.001 10 50 4.9 <20 0.844 0 <0.0012 62 5.33 8.2 14.6 11.9 NM NM NM
07/13/05 0.26 < 0.001 < 0.001 < 0.001 < 0.001 -- < 0.001 NM NM 0.1 NM NM NM NM 155.8 5.52 118 NM 16.4 3.8 NM NM
10/18/05 0.072 < 0.001 < 0.001 < 0.001 < 0.001 -- < 0.001 NM NM 0.16 NM NM NM NM 99.2 6.44 157 NM 16.1 9.6 NM NM
01/26/06 0.126 < 0.0005 < 0.0005 < 0.0005 < 0.001 -- < 0.001 NM NM 5.52 NM NM NM NM 212.7 5.53 41 NM 8.3 4.5 NM NM
11/18/08 < 0.05 < 0.005 < 0.005 < 0.005 < 0.005 -- < 0.005 NM NM 7.81 NM NM NM NM 308.0 4.92 311 NM 13.7 13.1 NM NM
11/18/09 < 0.1 < 0.0005 < 0.001 < 0.001 < 0.001 -- < 0.001 NM NM 6.19 NM NM NM NM 169.0 4.78 16.3 NM 11.2 0.0 NM NM
10/26/10 < 0.1 < 0.0005 < 0.001 < 0.001 < 0.001 -- < 0.001 NM NM 4.80 NM NM NM NM 161.0 4.65 12.0 NM 11.9 15.1 NM NM
10/27/11 < 0.20 < 0.0010 < 0.0010 < 0.0010 < 0.0020 -- < 0.0020 NM NM 3.38 NM NM NM NM -7.2 8.47 104 NM 11.57 10.9 NM NM
11/26/12 < 0.050 < 0.00020 < 0.00020 < 0.00020 < 0.00046 -- < 0.00020 NM NM NM NM NM NM NM NM NM NM NM NM NM NM NM
11/06/13 < 0.050 < 0.00020 < 0.00020 < 0.00020 < 0.00046 -- < 0.00020 NM NM 2.91 NM NM NM NM 181 5.84 137 NM 12.27 0 NM NM

01/14/04 NA NA NA NA NA -- NA NM NM 1.72 NM NM NM NM -99.7 5.42 202 NM 12.3 1.9 NM NM
01/16/04 0.55 < 0.001 < 0.001 < 0.001 0.0028 -- 0.0028 NM NM 0.87 NM NM NM NM -61.5 6.52 225 NM 12.4 6.9 NM NM
04/20/04 0.67 0.0016 < 0.001 < 0.001 0.0014 -- 0.003 140 65 0.78 > 400 15.5 4.5 0.06 120 6.1 247 17.2 12.0 5.8 NM NM
07/28/04 1 0.0012 < 0.001 < 0.001 0.0011 -- 0.0023 NM NM 0.4 NM NM NM NM 60.3 6.86 280 NM 17.8 4.3 NM NM
10/18/04 0.42 0.0011 < 0.001 < 0.001 < 0.001 -- 0.0011 NM NM 0.24 NM NM NM NM 132.3 14.25 386 NM 15.1 5.5 NM NM
01/26/05 0.51 < 0.001 < 0.001 < 0.001 0.0011 -- 0.0011 NM NM 1.51 NM NM NM NM 36 7.74 356 NM 11.8 -1.0 NM NM
04/19/05 0.58 0.0016 < 0.001 < 0.001 < 0.001 -- 0.0016 160 100 NM >600 24.6 4 0.58 -98 6.71 389 39 12.8 NM NM NM
07/13/05 0.31 < 0.001 < 0.001 < 0.001 < 0.001 -- < 0.001 NM NM 0.07 NM NM NM NM -75 6.68 319 NM 16.0 1.4 NM NM
10/10/05 0.16 < 0.001 < 0.001 < 0.001 < 0.001 -- < 0.001 NM NM 0.25 NM NM NM NM -89.8 7.01 661 NM 16.2 1.0 NM NM
01/27/06 0.223 < 0.0005 < 0.0005 < 0.0005 < 0.001 -- < 0.001 NM NM 0.18 NM NM NM NM -47.7 6.57 187 NM 10.8 17.4 NM NM
11/18/08 0.100 < 0.005 < 0.005 < 0.005 < 0.005 -- < 0.005 NM NM 1.49 NM NM NM NM -55.0 6.98 725 NM 13.6 33.4 NM NM
11/18/09 < 0.1 < 0.0005 < 0.001 < 0.001 < 0.001 -- < 0.001 NM NM 1.45 NM NM NM NM -95 6.53 38.3 NM 12.4 2.7 NM NM
10/26/10 0.150 < 0.0005 < 0.001 < 0.001 < 0.001 -- < 0.001 NM NM 1.79 NM NM NM NM -125 6.57 31.7 NM 11.5 21.0 NM NM
10/27/11 0.094 < 0.0010 < 0.0010 < 0.0010 < 0.0020 -- < 0.0050 NM NM 5.65 NM NM NM NM -108 8.81 228.0 NM 11.6 15.1 NM NM
11/26/12 0.188 J < 0.00020 < 0.00020 < 0.00020 < 0.00046 -- < 0.00020 NM NM NM NM NM NM NM NM NM NM NM NM NM NM NM
11/06/13 0.118 J < 0.00020 < 0.00020 < 0.00020 < 0.00046 -- < 0.00020 NM NM 6.44 NM NM NM NM -78.7 6.31 256 NM 13.13 1.51 NM NM

Parameter

Upgradient Wells

TES-MW-1

Plume Wells

MW-101
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01/13/04 2.7 2.9 0.018 0.038 0.091 32 3.052 NM NM 1.400 NM NM NM NM -59 6.39 480 NM 14.0 1.8 NM NM
04/19/04 12 4.4 0.047 0.12 0.11 40 4.677 360 150 1.440 > 600 36.1 6.000 13 21 6.18 560 < 1 13.7 2.4 NM NM
07/27/04 5.2 1.7 0.011 0.016 0.037 46 1.764 NM NM 1.310 NM NM NM NM 68 6.26 589 NM 17.9 3.0 NM NM
10/18/04 7.5 3.2 0.024 0.062 0.093 34 3.379 NM NM 2.770 NM NM NM NM -100 6.63 595 NM 16.7 42.0 NM NM
01/24/05 8.2 2.5 0.02 < 0.01 0.065 38 2.585 NM NM 1.79 NM NM NM NM 5.0 5.11 563 NM 14.6 43.1 NM NM
04/19/05 6.1 2.5 0.021 0.026 0.049 51 2.596 320 150 0 >600 35.3 4 1.9 -86 6.47 552 < 1 13.8 20 NM NM
07/12/05 10 3.1 0.024 0.044 0.054 57 3.222 NM NM 0.16 NM NM NM NM -121.0 6.55 477 NM 17.3 55.6 NM NM
10/31/07 < 5 2.2 0.023 0.060 0.050 44 2.330 NM NM NM NM NM NM NM NM NM NM NM NM NM NM NM
11/20/08 4.5 2.1 0.019 0.038 0.018 117 2.175 169 210 0.5 NM 39.3 30.4 3.5 -59 6.87 821 < 1 15.8 31.8 NM NM
04/08/09 3.5 1.2 < 0.025 0.028 < 0.025 -- 1.228 NM NM 0 NM NM NM NM -145 6.58 236 NM 12.8 43.1 NM NM
11/17/09 2.4 0.97 0.0078 0.016 0.011 88 1.005 202 65.8 1.29 160 32.2 36 12.8 -102 6.39 50.6 1.2 16.3 9.7 NM NM
04/27/10 4.6 1.7 0.0096 0.0087 0.0099 172 1.7282 NM NM 0.21 NM NM NM NM -153 5.76 52.8 NM 13.2 9.5 NM NM
10/25/10 3.3 1.7 0.011 0.067 0.013 131 1.7910 181 0.27 1.39 140 34.6 30 5.84 -115 6.68 42.5 6.8 15.5 48.0 NM NM
05/23/11 7.5 1.78 <0.025 0.044 <0.035 -- 1.8240 NM NM NM NM NM NM NM NM NM NM NM NM NM NM NM
10/27/11 8.51 3.44 0.0712 0.147 0.111 31.0 3.7692 247 9.29 1.72 196 30.8 20.3 12.2 -101 8.50 478 < 0.50 15.44 NM NM NM
03/01/12 5.58 1.74 0.0261 0.0272 0.0345 50.4 1.83 NM NM 0.00 NM NM NM NM -118 6.71 564 NM 12.29 12.6 NM NM
06/12/12 6.78 1.57 0.0200 0.0139 0.0300 52.3 1.63 NM NM 4.00 NM NM NM NM -103 7.19 507 NM 14.0 4.5 NM NM
09/25/12 5.53 1.7 0.0298 0.041 0.0501 33.9 1.82 NM NM 0.00 NM NM NM NM -139 6.48 514 NM 17.83 15.2 NM NM
11/28/12 4.91 1.18 0.0188 J 0.0232 0.0357 J 33.1 1.26 164 16.4 0.00 127 33.9 NM 6.08 -104 6.70 439 < 0.50 13.79 NM NM NM
11/05/13 6.01 2.72 0.0343 J 0.0364 J 0.0411 J 66.2 2.83 188 16.4 0.06 152 44.9 4.0 6.27 -114 6.57 528 < 0.50 10.98 0.0 < 0.200 0.470
03/01/12 5.33 0.831 0.0275 0.213 0.248 3.35 1.32 NM NM NM NM NM NM NM NM NM NM NM NM NM NM NM
06/12/12 4.18 0.574 0.0156 0.0183 0.0244 23.5 0.63 NM NM NM NM NM NM NM NM NM NM NM NM NM NM NM
06/28/12 5.65 1.23 0.0437 0.403 0.289 4.26 1.97 NM NM NM NM NM NM NM NM NM NM NM NM NM NM NM
09/25/12 4.07 0.657 0.0247 0.180 0.106 6.20 0.97 NM NM NM NM NM NM NM NM NM NM NM NM NM NM NM
11/25/12 4.58 0.449 0.0152 0.191 0.177 2.54 0.83 NM NM NM NM NM NM NM NM NM NM NM NM NM NM NM
11/05/13 2.69 0.607 0.0112 0.0977 0.0529 11.5 0.769 102 15.7 0.10 84.3 2.11 6.0-6.5 3.41 -67 6.42 346 13.2 14.81 0.0 < 0.200 0.349

MW-304 11/05/13 2.67 0.695 0.0163 0.0629 0.0540 12.9 0.828 128 12.7 0.10 88.6 35.5 7.0 7.65 -119 6.60 396 < 0.50 12.20 0.0 0.345 0.273
11/26/12 10.9 2.15 0.0858 0.833 0.513 4.19 3.58 144 16.0 0.00 84.9 33.5 NM 7.92 -62 7.18 332 1.5 12.70 36.6 NM NM
11/06/13 4.4 0.568 0.0448 J 0.104 0.091 6.23 0.808 60.0 8.44 0.07 45.4 27.0 3.5 7.27 -106 6.42 231 < 0.50 12.31 0.8 < 0.200 0.217
11/26/12 0.778 0.144 0.0010 J 0.007 0.0013 J 110 0.153 298 6.17 0.00 384 0.542 NM 2.49 23 6.79 728 97.0 10.65 25.2 NM NM
11/06/13 1.650 0.237 0.0033 J 0.006 0.0026 J 91 0.249 NM NM 4.89 NM NM NM NM NM 6.09 307 NM 12.98 0.99 NM NM
11/28/12 < 0.050 < 0.00020 < 0.00020 < 0.00020 < 0.00046 -- < 0.00046 84.0 7.34 0.00 94.7 36.6 NM 0.188 -126 7.80 358 32.1 15.25 36.8 NM NM
11/06/13 < 0.050 < 0.00020 < 0.00020 < 0.00020 < 0.00046 -- < 0.00046 NM NM 1.51 NM NM NM NM NM 6.18 325 NM 15.75 6.6 NM NM
11/28/12 5.74 0.86 0.0265 0.211 0.147 5.9 1.24 158 13.3 0.00 132 29.3 NM 6.70 -88 7.22 385 < 0.50 13.97 80.6 NM NM
11/05/13 4.92 0.772 0.0409 0.226 0.085 9.1 1.12 134 11.3 0.05 114 29.6 2.0-2.5 4.52 -95 6.44 396 < 0.50 14.07 0.0 0.982 0.528

TW-01 11/07/13 3.24 0.431 0.0245 0.132 0.072 6.0 0.66 80.0 9.31 1.25 58.0 27.0 3.0 5.29 -45.1 6.03 228 2.7 15.38 3.01 4.58 0.320

TX-03A

MW-302

MW-307

MW-308

MW-309

MW-310
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Parameter

01/14/04 2.5 < 0.001 < 0.001 < 0.001 < 0.001 -- < 0.001 NM NM 12.4 NM NM NM NM -40.2 5.32 52 NM 8.0 9.1 NM NM
04/20/04 4.4 0.014 0.0062 0.074 0.021 0.67 0.1152 180 160 1.31 > 400 47.8 3 0.92 112 5.27 317 < 1 12.1 9.8 NM NM
01/26/05 7.7 < 0.005 < 0.005 < 0.005 < 0.005 -- < 0.005 NM NM 1.69 NM NM NM NM 3 4.8 218 NM 11.6 126 NM NM
04/20/05 3.7 0.016 0.0022 0.036 0.0237 0.68 0.0779 200 180 0 >600 42.2 8 0.9 -60 7.78 44 <1 12.6 26.0 NM NM
07/13/05 3.5 0.016 0.0033 0.067 0.0191 0.84 0.1054 NM NM 0.11 NM NM NM NM -22 6.09 281 NM 15.7 6.3 NM NM
10/20/05 3.3 0.019 0.0021 0.058 0.0056 3.4 0.0847 NM NM 0.44 NM NM NM NM -47.9 6.42 576 NM 15.5 5.5 NM NM
01/26/06 5.79 0.0224 0.00598 0.041 0.0191 1.17 0.0885 NM NM 0.18 NM NM NM NM -104.7 7.73 213 NM 10.78 70 NM NM
11/20/08 5.00 NM NM NM NM -- NM 73 220 3.65 228 32.5 36.6 1.8 232.0 6.40 532 < 1 14.50 10 NM NM
04/07/09 4.80 NM NM NM NM -- NM NM NM 0 NM NM NM NM -82 6.12 0.175 NM 11.86 56.1 NM NM
11/19/09 6.60 NM NM NM NM -- NM 64 194 1.65 120 45.2 19 2.31 -53 5.81 51.6 82 12.4 29.5 NM NM
04/27/10 3.30 NM NM NM NM -- NM NM NM 0.22 NM NM NM NM -96 5.46 34 NM 12.3 55.4 NM NM
10/27/10 6.00 0.0081 0.0031 0.066 0.0022 3.7 0.0794 75 71.8 2.35 70 34.8 7.4 4.36 -48 6.15 29.5 < 1.0 15 24 NM NM
10/26/11 4.30 NM NM NM NM -- NM 84 21.3 2.45 45.4 27.4 8.5 6.08 -104 8.22 214 < 0.50 12.90 2.72 NM NM
03/02/12 3.87 0.0053 0.0019 0.0107 0.0013 4.1 0.0192 NM NM 0.00 NM NM NM NM -39 6.30 334 NM 10.03 27.2 NM NM
06/13/12 3.31 NM NM NM NM -- NM NM NM 4.36 NM NM NM NM -59 7.22 284 NM 12.5 25.7 NM NM
09/26/12 4.07 0.0058 0.0029 0.0378 < 0.0018 -- 0.0465 NM NM 0.00 NM NM NM NM -112 6.74 332 NM 14.20 25.0 NM NM
11/27/12 6.07 0.0113 0.0034 0.0274 0.0022 5.1 0.0443 110 10.6 0.00 101 35.9 NM 1.07 -70 7.33 383 15.0 12.99 77.7 NM NM
11/06/13 4.68 < 0.00020 0.0027 0.0335 0.0012 J -- 0.0374 80.0 22.1 2.28 71.8 37.9 3.0 3.57 -43.6 5.79 263 0.76 13.67 4.9 < 0.200 0.439
01/13/04 < 0.25 < 0.001 < 0.001 < 0.001 < 0.001 -- < 0.001 NM NM 2.91 NM NM NM NM -6.9 6.38 243 NM 12.4 13.7 NM NM
04/19/04 < 0.25 < 0.001 < 0.001 < 0.001 < 0.001 -- < 0.001 220 85 1.02 180 12 1 < 0.0012 110 6.58 369 2.4 13.0 39.2 NM NM
07/27/04 2.6 0.013 < 0.001 0.0069 < 0.001 -- 0.0199 NM NM 1.12 NM NM NM NM 90.9 6.11 514 NM 16.4 32.2 NM NM
10/18/04 1.6 0.013 < 0.001 0.015 0.0025 5.2 0.0305 NM NM 0.35 NM NM NM NM 136.8 9.42 643 NM 14.8 110 NM NM
01/25/05 1.6 0.0063 < 0.001 0.011 0.0013 4.8 0.0186 NM NM 2.79 NM NM NM NM 21 6.37 476 NM 12.9 210 NM NM
04/19/05 0.63 0.0068 < 0.001 0.0018 < 0.001 -- 0.0086 220 145 0 >600 26.7 5.5 0.43 0 6.22 44 6.48 12.8 5 NM NM
07/13/05 0.89 0.01 < 0.001 0.0077 < 0.001 -- 0.0177 NM NM 0.67 NM NM NM NM -46 6.34 351 NM 15.0 15 NM NM
10/20/05 4.2 0.023 0.002 0.021 0.0026 8.8 0.0486 NM NM 1.12 NM NM NM NM -48.7 6.69 902 NM 15.9 34 NM NM
01/23/06 0.76 0.00186 < 0.0005 0.00182 0.00125 1.49 0.00493 NM NM 2.2 NM NM NM NM 7.6 6.45 131 NM 11.4 60 NM NM
11/18/08 0.17 NM NM NM NM -- NM 80 < 10 10.3 208 1.56 1.35 < 0.0012 87.0 7.11 448 17.1 13.9 190 NM NM
04/08/09 < 0.1 NM NM NM NM -- NM NM NM 1.87 NM NM NM NM -31.0 6.83 136 NM 12.2 338 NM NM
11/17/09 < 0.1 NM NM NM NM -- NM 86 22.1 5.5 86 2.36 < 0.1 < 0.001 197 6.28 25.8 8.3 12.2 45.6 NM NM
04/26/10 0.16 NM NM NM NM -- NM NM NM 0.30 NM NM NM NM -109.0 6.81 40.9 NM 12.7 80.1 NM NM
10/25/10 0.92 NM NM NM NM -- NM 139 0.04 1.58 150 7.83 4.3 0.104 -4 6.10 43.8 14 14.1 51.8 NM NM
05/23/11 0.333 NM NM NM NM -- NM NM NM NM NM NM NM NM NM NM NM NM NM NM NM NM
10/26/11 1.38 NM NM NM NM -- NM 180 26.2 2.94 146 28.1 8.8 0.701 -81 8.40 384.0 < 0.50 13.98 10.9 NM NM
06/13/12 0.459 NM NM NM NM -- NM NM NM 4.27 NM NM NM NM -38 7.20 375 NM 12.8 22.3 NM NM
11/27/12 1.05 NM NM NM NM -- NM 170 16.7 0.00 140 21.2 NM 0.582 22 6.61 250 24.4 14.83 41.7 NM NM
11/06/13 0.680 NM NM NM NM -- NM 190 20.1 0.18 161 21.9 3.0 0.800 -51 6.35 486 < 0.50 12.59 0.0 3.68 0.178

MW-203

MW-202



Table 3
Shell Oil Harbor Island Terminal 

Compliance Monitoring Natural Attenuation Parameters
2004 through 2013
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01/14/04 < 0.25 < 0.001 < 0.001 < 0.001 < 0.001 -- < 0.001 NM NM 1.98 NM NM NM NM -95.5 5.59 282 NM 12.0 1.5 NM NM
04/20/04 < 0.25 < 0.001 < 0.001 < 0.001 < 0.001 -- < 0.001 40 30 5.52 > 400 0.0772 ND < 0.0012 61.3 5 101 5.71 11.4 7.0 NM NM
01/26/05 < 0.25 < 0.001 < 0.001 < 0.001 < 0.001 -- < 0.001 NM NM 9.12 NM NM NM NM 129 5.48 720 NM 9.0 9.0 NM NM
04/20/05 < 0.25 < 0.001 < 0.001 < 0.001 0.0021 -- 0.0021 15 24 6.24 40 0.205 0 <0.0012 83 6.66 700 7.67 11.9 8.0 NM NM
07/13/05 0.12 < 0.001 < 0.001 < 0.001 < 0.001 -- < 0.001 NM NM 0.16 NM NM NM NM 178.1 5.64 99 NM 15.4 1.9 NM NM
10/20/05 0.22 < 0.001 < 0.001 < 0.001 < 0.001 -- < 0.001 NM NM 0.42 NM NM NM NM 49.2 7.21 535 NM 14.1 3.9 NM NM
01/26/06 < 0.050 < 0.0005 < 0.0005 < 0.0005 < 0.001 -- < 0.001 NM NM 7.47 NM NM NM NM -72.5 7.02 24 NM 8.3 4 NM NM
11/20/08 < 0.05 < 0.005 < 0.005 < 0.005 < 0.005 -- < 0.005 NM NM 14.08 NM NM NM NM 268.0 6.12 172 NM 9.3 38 NM NM
04/07/09 3.5 0.0074 < 0.001 0.023 0.0016 4.6 0.032 NM NM NM NM NM NM NM NM NM NM NM NM NM NM NM
11/19/09 < 0.1 < 0.0005 < 0.001 < 0.001 < 0.001 -- < 0.001 NM NM 7.79 NM NM NM NM 61.0 5.21 13.2 NM 10.6 6.5 NM NM
10/27/10 < 0.1 < 0.0005 < 0.001 < 0.001 < 0.001 -- < 0.001 NM NM 6.92 NM NM NM NM 157 4.79 15.2 NM 12.7 0.5 NM NM
10/26/11 0.0899 < 0.0010 < 0.0010 < 0.0010 < 0.0020 -- < 0.0050 NM NM 2.77 NM NM NM NM -76.0 7.59 655 NM 11.53 5.9 NM NM
11/27/12 < 0.050 < 0.00020 < 0.00020 < 0.00020 < 0.00046 -- < 0.00020 NM NM NM NM NM NM NM NM NM NM NM NM NM NM NM
11/06/13 0.0964 J < 0.00020 < 0.00020 < 0.00020 < 0.00046 -- < 0.00020 NM NM 0 NM NM NM NM -74 6.68 800 NM 11.78 0 NM NM

Note:
< = concentration undetected at the  detection limit.
Bold = detected concentration greater than cleanup level defined by Cleanup Action Plan (Ecology, 1998) for Gasoline (1 mg/L) or benzene (0.071 mg/L)
* = Cleanup levels per the Cleanup Action Plan (Ecology, 1998)
oC =  degrees Celsius
BTEX = benzene, toluene, ethylbenzene, and total xylenes
B/X = benezene to xylene
ID = identification
mg/L = milligrams per liter
mV = millivolts
NA = not analyzed
ND = Not detected
NM = Not measured
NTU = nephelometric turbidity unit
ORP = oxidation-reduction potential
µS/cm = microsiemens per centimeter

Downgradient Well

MW-201
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Figure 7:  SH‐04 Groundwater BTEX and Gasoline Concentrations

Benzene Toluene Ethylbenzene
Total Xylenes Benzene Cleanup Level (0.071 mg/L) Gasoline
Gasoline Cleanup Level (1 mg/L) Groundwater Elevation

Shell ‐ Harbor Island Terminal
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Figure 8:  MW‐305 Groundwater BTEX and Gasoline Concentrations

Benzene Toluene Ethylbenzene
Total Xylenes Benzene Cleanup Level (0.071 mg/L) Gasoline
Gasoline Cleanup Level (1 mg/L)

Shell ‐ Harbor Island Terminal
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Figure 9:  MW‐306 Groundwater BTEX and Gasoline Concentrations

Benzene Toluene Ethylbenzene
Total Xylenes Benzene Cleanup Level (0.071 mg/L) Gasoline
Gasoline Cleanup Level (1 mg/L)

Shell ‐ Harbor Island Terminal
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Figure 10:  MW‐202 Groundwater BTEX and Gasoline Concentrations

Benzene Toluene Ethyl‐benzene

Total Xylenes
(mixed isomers)

Benzene Cleanup Level (0.071 mg/L) Gasoline Range
Hydro‐carbons

Gasoline Cleanup Level (1 mg/L)

Shell ‐ Harbor Island Terminal
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Figure 11:  MW‐203 Groundwater BTEX and Gasoline Concentrations

Benzene Toluene Ethyl‐benzene

Total Xylenes
(mixed isomers)

Benzene Cleanup Level (0.071 mg/L) Gasoline Cleanup Level (1 mg/L)

Gasoline Range
Hydro‐carbons

Shell ‐ Harbor Island Terminal
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Figure 12:  MW‐308 Groundwater BTEX and Gasoline Concentrations
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Figure 13:  MW‐310 Groundwater BTEX and Gasoline Concentrations
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Figure 14:  TX‐03A Groundwater BTEX and Gasoline Concentrations
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                                                 Site Cleanup Levels
B = Benzene                                        0.71
T = Toluene                                          NA
E = Ethylbenzene                                 29
X = Total Xylenes                                 NA
G = Gasoline Range Hydrocarbons     1.0
D = Diesel Range Hydrocarbons         10.0
N = Naphthalene                                  NA

Bolded values indicate concentrations exceeding
the associated Cleanup Level.
< =  Concentration undetected at the method detection limit.
J = Laboratory qualifier; indicates an estimated value
All concentrations in milligrams per liter (mg/L)



















































































































































 

Five-Year Review Interview Record 

Site: Shell Harbor Island EPA ID No: 
 Interview Type: Site visit and inspection 

Location of Visit: 2555 13th Avenue SW, Seattle Washington 
Date: 11/4/2014 
Time: 14:00-16:00 

Interviewers 

Name   Title Organization 

Maura O’Brien, PG/HG #869 and site manager  Toxics Cleanup Program Ecology 
   

Interviewees 

Name Organization Title Telephone Email 

Paul Katz Shell Terminal Manager 206.224.0484  paul.katz@Shell.com 

Perry Pineda Shell Shell Oil SR. Environmental PM 425.413.1164  Perry.pineda@Shell.com 
Brian Pletcher AECOM Project Manager 503.243.3120 Brian.pletcher@AECOM.COM 

    
  

Summary of Conversation 

 
1) What is your overall impression of the project? 
The cleanup actions completed at the Site appear to be protective of human health and the environment and follow the cleanup 
requirements. 
 
2) Is the remedy functioning as expected? How well is the remedy performing? 
Remedy is functioning as expect. Many remedial actions have been completed; and monitored natural attenuation of dissolved 
hydrocarbons is occurring with recommend MNA monitoring. 
 
3) What does the monitoring data show? Are there any trends that show contaminant levels are decreasing? 
The SH-04 area continues to show a decrease in contaminate levels. The TX-03A area continues to be evaluated and delineated. 
 
4) Is there a continuous O&M presence? If so, please describe staff and activities. If there is not a continuous on-site presence, 
describe staff and frequency of site inspections and activities. O&M consists of monthly free product removal and monitoring at the 
Shoreline manifold area, and periodic compliance monitoring across the Site. 
 
5) Have there been any significant changes in the O&M requirements, maintenance schedules, or sampling routines in the last five 
years? If so, do they affect protectiveness of the remedy? Please describe changes and impacts. There are no changes in O&M and 
current MNA and compliance monitoring appear to be protective.  Current practices at the Shoreline Area appear to be effective. 
 
6) What are the annual operating costs for your organization's involvement with the site? Not specified. 
 
 
7) Have there been unexpected O&M difficulties or costs at the site in the last five years? If so, please give details. 
 
None 
 
8) Have there been opportunities to optimize O&M or sampling efforts? Please describe changes and resultant or desired cost 
savings or improved efficiency. In 2012 quarterly vac events were conducted to reduce free product in wells. Product is not very 
mobile and product continues to be observed in 2 wells at the Shoreline Manifold area. Vac events were discontinued due to lack of 
effectiveness. 
 
9) Are you aware of any changes in Federal/State/County/Local laws and regulations that may impact the protectiveness of the 
remedy? None 
 
10) Do you have any comments, suggestions, or recommendations regarding the project? Continue MNA, product removal and 
assessment of TX-03A area.  
 
 

Additional Site-Specific Questions 

[If needed]  
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