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1.0   INTRODUCTION 
 

This document is a review by the Washington State Department of Ecology (Ecology) of post-
cleanup conditions and monitoring data to ensure that human health and the environment are 
being protected at the Astro Western Station 607 site (Site).  Cleanup at this Site was 
implemented under the Model Toxics Control Act (MTCA) regulations, Chapter 173-340 
Washington Administrative Code (WAC).  

 
Cleanup activities at this Site were completed under the Voluntary Cleanup Program (VCP).  
The cleanup actions resulted in concentrations of gasoline-range petroleum hydrocarbons (TPH-
G) in soil that exceeds MTCA Method A cleanup level.  The MTCA Method A cleanup level for 
soil are established under WAC 173-340-740(2).  WAC 173-340-420 (2) requires that Ecology 
conduct a periodic review of a site every five years under the following conditions: 
 

 Whenever the department conducts a cleanup action. 
 Whenever the department approves a cleanup action under an order, agreed order or 

consent decree. 
 Or, as resources permit, whenever the department issues a no further action (NFA) 

opinion.  
 And one of the following conditions exists: 

 
(a) Institutional controls or financial assurance are required as part of the cleanup. 
(b) Where the cleanup level is based on a practical quantitation limit. 
(c) Where, in the department’s judgment, modifications to the default equations or 

assumptions using site-specific information would significantly increase the 
concentration of hazardous substances remaining at the site after cleanup or the 
uncertainty in the ecological evaluation or the reliability of the cleanup action is 
such that additional review is necessary to assure long-term protection of human 
health and the environment. 

 
When evaluating whether human health and the environment are being protected, the factors the 
department shall consider include [WAC 173-340-420(4)]: 
 

(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 individual hazardous substances of 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. 
(f) The availability of improved analytical techniques to evaluate compliance with cleanup 

levels. 
 
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 History 
 

The Astro Western Station 607 Site is located at 13117 NE Highway 99 in Vancouver, Clark 
County, Washington.  The Site is located in a commercial district of Vancouver, and is bounded 
to the north by the Lil Colonel Drive Inc, to the southwest by Highway 99, and to the east by NE 
20th Avenue.  A vicinity map and a Site Plan are available as Appendix 6.1 and Appendix 6.2, 
respectively.  The Site currently consists of various new retail outlet shops constructed where the 
former Trail Mart convenience store building was located.   
 
Since the mid-1970s, the Site was formerly occupied by a service station and a convenient store.  
WSCO Petroleum (WSCO) assumed ownership of the Site in 1985.  Other parties reportedly 
owned and operated the Site for at least 10 years prior to WSCO.  In February 1996, three 
underground storage tanks (USTs) were excavated and removed from the Site.  These consist of 
two 6,000-gallon and one 10,000-gallon USTs all containing gasoline (Appendix 6.3).  These 
USTs were replaced with one 15,000-gallon and one 8,000-gallon USTs, also containing 
gasoline.  Both of these USTs were removed in May 2004 (Appendix 6.4).   
 
2.2 Cleanup Levels 
 
WAC 173-340-704 states that MTCA Method A may be used to establish cleanup levels at sites 
that have few hazardous substances, are undergoing a routine cleanup action, and where 
numerical standards are available for all indicator hazardous substances in the media for which 
the Method A cleanup level is being used.   
 
MTCA Method A cleanup levels for unrestricted land use were determined to be appropriate for 
this Site.  The cleanup actions conducted at the Site were determined to be “routine”, few 
hazardous substances were found at the Site, and numerical standards were available in the 
MTCA Method A Table for each hazardous substances. 
 
2.3 Underground Storage Tanks Removal, Site Investigations and 

Feasibility Study 
 
2.3.1 1996 Underground Storage Tanks Removal and Remedial Actions 
 
During February through May, 1996, three USTs, two 6,000-gallon and one 10,000-gallon USTs, 
were decommissioned and removed.  During this removal, TPH-G impacted soil was determined 
to exist beneath the fuel dispenser and two of the USTs (T1 and T2).  The source of the 
petroleum release appeared to be via gasoline spillage at the filler necks/tubes of tanks T1 and T2 
and a gasoline leak from the fuel dispenser at the east end of the fuel island.  No release of 
petroleum was observed around the filler tube of tank T3.  While excavating the TPH-G 
contaminated soils at the Site, groundwater was encountered and determined to also be impacted.  
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2.3.1.1    Soil Cleanup 
 
A number of soil samples were collected prior to and during the excavation of contaminated 
soils.  The results of shallow soil samples collected at the filler tubes of tank T1 and T2 showed a 
TPH-G concentration of 8,370 milligrams per kilogram (mg/Kg) and 7,200 mg/Kg, respectively.  
Also, a soil sample collected from the fuel island area at 8 feet below ground surface (bgs) 
during the excavation had a TPH-G concentration of 10,600 mg/Kg.  The excavation was 
continued to remove all the contaminated soils.  After the excavation, confirmation soil samples 
were collected from the side walls and bottom of the pit.  The results of all soil samples were 
below the laboratory detection limits except one soil sample collected at 8 feet bgs, west end of 
fuel island had a TPH-G concentration of 1,260 mg/Kg, which exceeded the MTCA Method A 
cleanup level of 30 mg/Kg.  Approximately 11 cubic yards of contaminated soils were left in 
place at this location.  A total of approximately 815 tons of contaminated soils were excavated 
and transported to TPS treatment facility in Portland, Oregon for thermal treatment.  Soil 
sampling locations and results are available in Appendix 6.3. 
 
2.3.1.2    Groundwater Cleanup and Monitoring                 
 
As stated above, groundwater was encountered within the tank excavation at a depth of 20 feet 
bgs.  A grab water sample was collected from the pit excavation and analyzed for benzene, 
toluene, ethylbenzene, xylenes (BTEX), TPH-G, ethylene dibromide (EDB), 1,2 Dichloroethane 
(EDC), and total lead.  The sample was found to be contaminated with all of the parameters at 
concentrations above MTCA Method A cleanup levels.  Subsequently, a total of four 
groundwater monitoring wells (MW-1 through MW-4) were installed.  MW-1 was installed 
where the grab water sample was collected.  MW-2, MW-3, and MW-4 were located west, north, 
and east of the former tank pit respectively.  On March 20, 1996, static water level elevations 
were measured and groundwater samples were collected from all wells for BTEX, TPH-G, EDB, 
EDC, and total lead analysis.  The results showed that MW-1 contained all BTEX compounds 
with benzene and xylenes above MTCA Method A cleanup levels.  Only toluene was detected 
below MTCA Method A cleanup level in MW-4.  Results of water samples from MW-2 and 
MW-3 were all below the laboratory detection limits. 
 
Between April 9 and April 25, 1996, a submersible pump was placed within MW-1 and a total of 
2,800 gallons of groundwater was pumped out and stored into a polyethylene holding tank.  On 
April 26, 1996, another water sample was collected from MW-1 for the analysis of the same 
parameters.  At this time, only EDC was detected at 31.6 micrograms per liter (µg/L) exceeding 
the MTCA Method A cleanup level of 5 µg/L.  BETX, TPH-G, EDB and total lead 
concentrations were all below the laboratory detection limits.  Groundwater monitoring well 
locations and all groundwater monitoring (including the pit grab water sample) results are 
available as Appendix 6.5.   
 
As a result of the EDC exceedance, the quarterly groundwater monitoring was conducted until 
May 1998 and EDC continued to be detected above MTCA Method A cleanup levels.  In July 
1999, in-situ bioremediation of EDC in groundwater was attempted at the Site.  Oxygen-
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releasing compound (ORC) in the form of a sock containing magnesium peroxide was installed 
in MW-1.  Since no measurable effect was observed during the February 2000 sampling event, 
use of ORC was discontinued.  Reportedly, the Site has been undergoing natural attenuation. 
 
2.3.2 2005 Supplemental Site Characterization 
 
In April 2005, a supplemental Site investigation was conducted by Kleinfelder for Gramor 
Development, Inc., the new property owner of the Site.  The investigation included the former 
Astro Western Station Site and the former Lil Colonel Drive In site to the north.  A total of nine 
soil borings were advanced throughout both sites.  Five of the soil borings were completed as 
monitoring wells (KMW-01 through KMW-05).  Two of the soil borings (KAW-01 and KAW-
02) and two of the monitoring wells (KMW-01 and KMW-02) were installed on the Astro 
Station Site.  Existing monitoring wells, MW-1 through MW-3, were identified during the 
investigation; however, MW-4 was not found.  KMW-2 was installed in the vicinity of the 
former location of MW-4.   
 
Both soil and groundwater samples were collected from all borings.  Only TPH-G (76.1 mg/Kg) 
was detected in one soil sample collected at 20 feet bgs at KAB-01 location.  Groundwater 
samples collected from soil borings and the monitoring wells were analyzed for TPH-G, volatile 
organic compounds (VOCs), and lead.  The groundwater analytical results indicated the presence 
of TPH-G and lead above MTCA Method A cleanup levels at KMW-01 and/or KMW-02.  TPH-
G was detected in KMW-01 at 6,809 µg/L and lead was detected both wells at 438 µg/L and 234 
µg/L, respectively.  However, these results were associated with high turbidity values.  In 
November 2005, these monitoring wells were redeveloped and sampled again.  Only lead was 
detected in MW-3 at 18.3 µg/L, which exceeded MTCA Method A cleanup level of 15 µg/L.  All 
other contaminant concentrations were either below MTCA Method A cleanup levels or below 
the laboratory detection limits. 
 
During the Site redevelopment, monitoring wells KMW-01 and MW-1 were destroyed; however, 
monitoring continued for wells KMW-02 and MW-3 for seven additional rounds between 
February 2007 and February 2009.  Samples were analyzed for TPH-G, VOCs, and total and 
dissolved lead.  No contaminants were detected in any of the samples above MTCA Method A 
cleanup levels.  
 
2.3.3 Feasibility Study and Disproportionate Cost Analysis 
 
In December 2008, Kleinfelder conducted a groundwater sampling event to further assess the 
groundwater quality at the Site.  The results showed that total lead was detected in KMW-02 (1.1 
µg/L) and MW-3 (4.78 µg/L); however, dissolved lead was only detected in KMW-02 (1.21 
µg/L).  In addition, lead did not exceed the MTCA Method A cleanup level during the previous 
six sampling events. 
 
Kleinfelder conducted a feasibility study and disproportionate cost analysis (FS/DCA) evaluating 
four remedial options.  The DCA was developed as per the requirements of MTCA (WAC 173-
340-360).  The following four options were evaluated as a part of FS/DCA: 



Astro Western Station 607  August 2014  
Periodic Review Report-Draft  Page 5 
 
 

 
 

Washington Department of Ecology 

 
 Restriction of Groundwater use with a Deed Restriction. 
 In-Situ Bioremediation with the Injection of Oxygen. 
 Air Sparging and Soil Vapor Extraction System. 
 Injection of Oxidizing Reagent through Angled Wells.                             

 
After the DCA evaluation, the first option, “Restriction of Groundwater use with a Deed 
Restriction” was selected as the appropriate remedy for the Site. 
 
2.3.4 Long-Term Groundwater Monitoring 
 
As per the requirements of the NFA determination letter, groundwater monitoring is being 
conducted at monitoring wells KMW-02 and MW-3 every 18 months, has been since August 
2009.  Since April 2005, a total of 14 rounds (this includes six rounds after the NFA letter was 
issued) of groundwater monitoring has been conducted.  None of the petroleum hydrocarbon-
related constituents have been detected in the above monitoring wells since 2005.  In addition, 
the lead concentration in MW-3 has been below the MTCA Method A cleanup level since 
February 2007.  All the groundwater results are available as Appendix 6.5.            
 
2.4 Restrictive Covenant 
 
The required RC (now referred to as an environmental covenant) was recorded for the Site on 
October 8, 2009 and an NFA determination for the Site was issued on December 17, 2009.  The 
Covenant was required because the Remedial Action resulted in residual concentrations of TPH-
G above MTCA Method A cleanup levels in soils at the Site.  The Environmental Covenant (EC) 
imposes the following limitations: 
 
 

1. No groundwater may be taken for any use from the Property. 
 

2. A portion of the Property contains TPH-G contaminated soil located under the eastern 
portion of the southernmost building on the Site.  The Owner shall not alter, modify, or 
remove the existing structure(s) in any manner that may result in the release or exposure 
to the environment of that contaminated soil or create a new exposure pathway without 
prior written approval from Ecology.  As part of this Covenant, long-term monitoring of 
the groundwater at conditional points of compliance is required to ensure that the residual 
contaminated soil does not impact groundwater over time.  The groundwater shall be 
monitored at a frequency of every 18 months to account for seasonal variations.   
 

3. Any activity on the Property that may interfere with the integrity of the Remedial Action 
and continued protection of human health and the environment is prohibited. 
 

4. The Owner of the property must give thirty (30) day advance written notice to Ecology of 
the Owner's intent to convey any interest in the Property.  No conveyance of title, 
easement, lease, or other interest in the Property shall be consummated by the Owner 
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without adequate and complete provision for continued monitoring, operation, and 
maintenance of the Remedial Action. 
 

5. The Owner must restrict leases to uses and activities consistent with the Covenant and 
notify all lessees of the restrictions on the use of the Property.  
 

6. The Owner must notify and obtain from Ecology prior to any use of the Property that is 
inconsistent with the terms of this EC. Ecology may approve any inconsistent use only 
after public notice and comment. 
 

7. The Owner shall allow authorized representatives of Ecology the right to enter the 
property at reasonable times for the purpose of evaluating the Remedial Action; to take 
samples, to inspect records that are related to the Remedial Action.  
 

8. The Owner of the Property reserves the right under WAC 173-340-440 to record an 
instrument that provides that this EC shall no longer limit use of the Property or be of any 
further force or effect.  However, such an instrument may be recorded only if Ecology, 
after public notice and opportunity for comment, concurs. 

 
A copy of the existing EC is available as Appendix 6.6. 
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3.0   PERIODIC REVIEW 
 
3.1 Effectiveness of completed cleanup actions 
 
Based upon the Site visit conducted on May 15, 2014, the building concrete floor slab at the Site 
continues to eliminate direct exposure pathways (ingestion, contact) to contaminated soils.  The 
concrete floor slab is in satisfactory condition and no repair, maintenance, or contingency actions 
are required at this time.  After the cleanup, the Site was redeveloped as a commercial center 
with a number of outlet retail shops and a parking lot.  A photo log is available as Appendix 6.7.   
 
A total of approximately 815 tons of contaminated soils were excavated as part of the remedial 
action.  However, approximately 11 cubic yards of TPH-G-contaminated soils above MTCA 
Method A cleanup levels were left in place at 20 feet bgs, which is currently, below one of the 
on-Site buildings and beneath a concrete floor.  Results of confirmation groundwater monitoring 
conducted at the Site were all non-detect for all petroleum constituents for a consecutive 14 
rounds of sampling (since 2005), which indicate that the contaminated soils do not pose a threat 
to groundwater.  An EC was recorded for the Site and remains active.   
 
3.1.1 Soil to Vapor Pathway 
  
Evaluation of the soil to vapor pathway is required at sites contaminated with volatile organic 
hydrocarbons (VOCs) to determine the potential for adverse impacts on the indoor air quality 
that may pose a threat to human health and the environment.  Examples of when this pathway 
should be evaluated include at sites where soil TPH-G and/or other VOC concentrations are 
significantly higher than the cleanup levels derived for the protection of groundwater for 
drinking water beneficial use, or where soil TPH-D concentrations are higher than 10,000 
mg/Kg; WAC 173-340-740(3)(B)(iii)(C).  As a part of this investigation, procedures outlined in 
the Ecology draft “Guidance for Evaluating Soil Vapor Intrusion in Washington State: 
Investigation and Remediation Action” should be used.       
 
Though the Site is contaminated with TPH-G and some TPH-G-contaminated soils were left on 
the Site exceeding the cleanup levels, no investigations were conducted at this Site to evaluate 
the soil to vapor pathway and whether potential vapor concentrations are protective of human 
health and the environment.  However, it is Ecology’s opinion that the exposure through the soil 
to vapor pathway does not pose a significant risk based on the following reasons: 
 

 The USTs were removed from the Site in 1996.  Releases that occurred at the Site would 
have happened approximately 18 years ago.  The last soil samples were collected nine 
years ago (in 2005) and it is likely that TPH-G present in the soils have volatized even 
further and the current TPH-G concentrations on the Site are likely much lower. 
 

 A significant amount of contaminated soils containing TPH-G were excavated 
(approximately 815 tons) from the Site.  A small quantity (about 11 cubic yards) of 
contaminated soils remains on the Site below the building.     
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 The highest remaining TPH-G contamination of 76 mg/Kg in the soil is located beneath 

the building concrete floor slab at a depth of 20 feet bgs with approximately 20 feet of 
clean overburden soil.  Contaminated vapors must pass through a minimum of 20 feet of 
clean soil to reach the building floor slab.  Gasoline vapors attenuate quickly when 
passing through clean, well oxygenated soils. 
 

 None of the other petroleum constituents, particularly benzene, were detected in the soil 
samples. 
 

 Because of age of the release and lack of detection of other petroleum constituents in the 
soil samples, the results of the remaining TPH-G is likely a weathered gasoline, which  
produces little to no many vapors. 

 
 Groundwater beneath the Site is no longer impacted.  For the past last 11 years (April 

2005), a total of 14 rounds of groundwater samples have been collected at the Site and all 
the results were below the laboratory detection limits.    
 

Based on the above reasons, though there is lack of soil vapor and indoor air data, Ecology 
believes that it is highly unlikely that there is any adverse impact to human health and the 
environment through the soil to vapor pathway. 
 
3.1.2 Residual Saturation 
 
WAC 173-340-747(10) provides that, “the soil concentrations must not result in the 
accumulation of non-aqueous phase liquid in groundwater.  To determine if this criterion is met, 
residual saturation screening levels must be established and compared with the soil 
concentrations” 
 
A residual saturation screening level of 1,000 mg/Kg has been established for weathered 
gasoline, which is applicable to this Site.  Based on this screening level, soil concentrations at the 
Site may not be protective of groundwater; however, WAC 173-340-747 (10)(c) allows for 
empirical demonstration to be used to show that soil concentrations measured at the Site will not 
result in the accumulation of non-aqueous phase liquid on or in groundwater.   
 
WAC 173-340-747 (10)(c)(i) states that, to demonstrate empirically that measured soil 
concentrations will not result in the accumulation of non-aqueous phase liquid on or in 
groundwater, the following shall be demonstrated:  
 
(A) Non-aqueous phase liquid has not accumulated on or in groundwater; and  
 
(B) The measured soil concentration will not result in non-aqueous phase liquid accumulating on 
or in groundwater at any time in the future.  Specifically, it must be demonstrated that a 
sufficient amount of time has elapsed for migration of hazardous substances from soil into 
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groundwater to occur and that the characteristics of the site (e.g., depth to groundwater and 
infiltration) are representative of future site conditions. 
 
The maximum TPH-G soil concentration (79 mg/Kg) left at this Site is less than one-tenth of its 
residual screening level of 1,000 mg/Kg.  In addition, at this Site, sufficient groundwater 
monitoring data exists to demonstrate that the above TPH-G concentration remaining in the soil 
is not resulting in the accumulation of non-aqueous phase liquids at the Site.  Groundwater 
monitoring data has been collected over a sufficient time period (18 years) to allow for migration 
of contaminants from soil to groundwater.  The last 14 rounds (since 2005) of monitoring data 
has demonstrated that there are no TPH-G concentrations above the laboratory detection limits.  
This indicates that the TPH-G concentrations in soil do not appear to be impacting the 
groundwater at the Site. 
 
3.2 New scientific information for individual hazardous substances 

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

present at the Site 
 
MTCA Method A cleanup levels for contaminants of concern at the Site have not changed since 
the NFA determination was issued on December 17, 2009.   
 
3.4 Current and projected Site use 
 
The Site is currently occupied by a number of commercial shops (mini mall) and asphalt paved 
parking lot.  This use is not likely to have a negative impact on the risk posed by hazardous 
substances contained at the Site.  There are no changes projected in the Site use. 
 
3.5 Availability and practicability of higher preference technologies 
 
The remedy implemented included capping of hazardous substances and it continues 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 actions were capable of detection below 
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 cleanup actions completed at the Site appear to be protective of human health and the 
environment. 

 
 The soil cleanup level of 30 mg/Kg has not been met for TPH-G (79 mg/Kg) in one 

location at the Site; however, under WAC 173-340-740(6) (d), the cleanup action could 
comply with cleanup standards if the long-term integrity of the containment system was 
ensured and the requirements for containment technologies in WAC 173-340-360(8) have 
been met.   
 

 A small quantity (about 11 cubic yards) of TPH-G-contaminated soil is present at 20 feet 
bgs, which is deeper than the direct contact pathway point of compliance depth of 15 feet.  
In addition, based on a review of data collected to date, benzene was present in two 
groundwater samples collected from MW-1 in 1996 and 1997.  It has not been detected 
since, nor has it ever been detected in soil, suggesting that the TPH-G that is present is 
highly weathered.  Further, the TPH-G concentration of 79 mg/Kg is more than ten times 
lower than the saturation screening level of 1,000 mg/Kg for weathered gasoline.  As 
such, Ecology considers the cleanup level of 100 mg/Kg (when benzene is not present) to 
be more applicable to current Site conditions.  Under that scenario, the soil meets cleanup 
standards.    
 

 The seven rounds of post cleanup conformational groundwater monitoring results (since 
the NFA letter was issued) are all below the laboratory detection limits.  In addition, none 
of the petroleum hydrocarbon-related constituents have been detected in the groundwater 
since 2005.  This empirical demonstration of groundwater monitoring data confirms that 
the soil remediation conducted in 1996 was effective and the remaining residual TPH-G 
contaminated soil is not impacting the groundwater.  As a result, the groundwater 
monitoring will be discontinued at the Site.   

 
 Since the Site has been determined to meet cleanup standards, institutional controls are 

no longer needed and Ecology will initiate the process to terminate the previously 
recorded Environmental Covenant number 4609176 recorded on 10/08/2009 in Clark 
County for the Property.   

 
4.1 Next Review 
 
As discussed above, the Site has been determined to now be in compliance with cleanup 
standards and institutional controls are no longer needed.  Hence Ecology is initiating the process 
to remove the environmental covenant recorded on the Site, and the Site will not require any 
periodic review in the future. 
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6.1 Vicinity Map 
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6.2 Site Plan 
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6.3 1996 - Underground Storage Tanks Removal, Soil Sampling 

Locations and Results 
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Figure 2: Soil Sampling Locations 
 
 

 
Figure 3:  Soil Sampling Locations and Pocket of Soil Contamination Left on the Site 



Astro Western Station 607  August 2014  
Periodic Review Report-Draft  Page 17 
 
 

 
 

Washington Department of Ecology 

6.4 2004 – Underground Storage Tanks Removal, Soil Sampling 
Locations and Results 
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6.5    Monitoring Well Locations, Groundwater and Long-Term Groundwater 
Monitoring Results    
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March 1996 – November 2004:  Groundwater Monitoring Results 
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April 2005 – October 2012:  Long-Term Groundwater Monitoring Results 
 

 
 



Astro Western Station 607  August 2014  
Periodic Review Report-Draft  Page 21 
 
 

 
 

Washington Department of Ecology 

 
 
6.6     Environmental Covenant 
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6.7    Photo log 
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